I Semester

Differential Calculus and Linear Algebra

Course Code 21BS11 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:2:0:0 SEE Marks 50
Total Hours of Pedagogy 50 Total Marks 100
Credits 04 Exam Hours 3 hours

Course Learning Objectives

Calculate the limit, examine the continuity, and understand the geometrical interpretation
of differentiability.

Understand the consequences of various mean value theorems.

Draw the curves in Cartesian and polar coordinate systems.

Understand conceptual variations while advancing from one variable to several variables
in calculus.

Recognize consistent and inconsistent systems of linear equations by the row echelon
form of the augmented matrix using rank.

Find eigenvalues and corresponding eigenvectors for a square matrix.

Prerequisites: The students are aware of the basic knowledge of Trigonometry, Differentiation
for understanding differential calculus.

Matrices, Determinants and system of simultaneous linear equations are required to learn Linear
Algebra.

Pedagogy (General Instructions):
These are sample Strategies, which teachers can use to accelerate the attainment of the various

course outcomes.
l.

In addition to the traditional lecture method, different types of innovative teaching
methods may be adopted so that the delivered lessons shall develop student’s theoretical
and applied mathematical skills.

State the need for Mathematics with Engineering Studies and Provide real-life
examples.

Support and guide the students for self—study.

You will also be responsible for assigning homework, grading assignments and quizzes,
and documenting students’ progress.

Encourage the students for group learning to improve their creative and analytical skills.
Show short related video lectures in the following ways:

® As an introduction to new topics (pre-lecture activity).

® As arevision of topics (post-lecture activity).

e As additional examples (post-lecture activity).

® As an additional material of challenging topics (pre-and post-lecture activity).

e As a model solution of some exercises (post-lecture activity).
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Module-1: Differential Calculus 1

Recapitulation of Limit and Continuity, Differentiability of functions (Self Learning).
Successive differentiation: n™ derivatives of the functions: e®, (ax + b)", log(ax+b),

sin(ax + b), cos(ax+b), e**sin(bx + ¢), e**cos(bx + ¢) — Problems. Leibnitz theorem (with proof)
and its applications.

Mean value theorems: Rolle’s Theorem (statement only), Lagrange’s mean value theorem,
Cauchy’s mean value theorem, Taylor’s theorem. Taylor’s and Maclaurin’s series for functions
of one variable. Problems.

Indeterminate forms — L-Hospital’s rule, Evaluation of indeterminate forms.

(RBT Levels: L1 and L2)

Pedagogy | Chalk and talk method/PowerPoint Presentation

Module-2: Differential Calculus 2

Polar Coordinates - angle between the radius vector and the tangent, angle of intersection of
curves(polar form), length of the perpendicular from pole on the tangent, pedal equations.
Derivative of an arc in Cartesian, Polar and Parametric forms. Curvature of plane curves- Formula
for the radius of curvature in Cartesian, parametric, polar, and in pedal forms, Centre of
Curvature, Evolutes.
Self-Study: Involutes

(RBT Levels: L1 and L2)

Pedagogy Chalk and talk method/PowerPoint Presentation

Module-3: Partial Differentiation

Partial Differentiation: Functions of two or more variables —Explicit and implicit functions,
Partial derivatives — First and higher-order derivatives.

Homogeneous functions — Euler’s theorem, Total derivatives and differentiation, Differentiation
of implicit functions and composite functions, Jacobian, Problems.

Taylor’s series and Maclaurin’s series for functions of two variables, maxima-minima of the
function of two variables.

Self-Study: Errors and approximations.

(RBT Levels: LI and L2)

Pedagogy | Chalk and talk method/PowerPoint Presentation

Module-4: Linear Algebra 1

Self-Study: Related definitions & operations on matrices.

Matrices Elementary row and column transformations (operations), equivalent matrices. Row-
reduced echelon form, Normal form of a matrix, Rank of a matrix, Problems.

Homogeneous and Non — Homogeneous system of linear equations and Consistency. Solutions
of system of linear equations. Gauss elimination method, Gauss Jordan method, LU
decomposition method — Crout’s method.

Self-Study: Cholesky’s method (RBT Levels: L1 &L.2)

Pedagogy | Chalk and talk method/PowerPoint Presentation

Module-5: Linear Algebra 2

Eigenvalues and Eigenvectors of a square matrix of order 2 and 3. Standard properties, Matrix
polynomial, Cayley-Hamilton theorem (with proof). Finding A, A2, A2, A®>, A* and Problems.
Linear transformations. Diagonalization of a square matrix. Quadratic forms- reduction to
canonical form.

Self-Study: Nature of quadratic form.
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(RBT Levels: L1 & L2)

Pedagogy | Chalk and talk method/PowerPoint Presentation

Course outcome (Course Skill Set)

After successfully completing the course, the student will have a good understanding of the
following topics and their applications:

e Apply the knowledge of n™ derivatives, Mean value theorems and power series expansions.

o Apply the knowledge of differentiation to the problems related to polar curves and applications to
determine the curvature.

e Learn the notion of partial differentiation to understand the nature of multivariate functions and to
solve the problems related to composite functions and Jacobian.

e Make use of matrix theory for testing the consistency of the system using rank and solving the
system of linear equations.

o Compute the eigenvalues and eigenvectors required for the matrix diagonalization process.

Assessment Details (both CIE and SEE)

(Methods of CIE need to define topic wise i.e.- MCQ, Quizzes, Open book test or Seminar)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE)
is 50%. The student has to obtain a minimum of 40% marks individually both in CIE and SEE to
pass. Theory Semester End Exam (SEE) is conducted for 100 marks (3 Hours duration) and then
it is reduced to 50. Based on this grading will be awarded.

Continuous Internal Evaluation:

1. Methods suggested: Test, Open Book test, Written Quiz, Seminar, Assignment, Report
writing etc.

2. The class teacher has to decide the topic for the closed book test, open-book test, Written
Quiz and Seminar. In the beginning, only the teacher has to announce the methods of CIE
for the subject.

3. 10 marks weightage has to be given for Self-Study component (Via assignment / seminar
/ test).

Semester End Examination:
Theory SEE will be conducted by University as per the scheduled timetable, with common
question papers for the subject

1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with
a maximum of 3 sub-questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module

Books recommended:
1. G.B. Thomas and R.L. Finney, Calculus, Pearson edition, 2007.

2. H. Anton, I. Birens and S. Davis, Calculus, John Wiley and Sons, Inc., 2002.

3. Serge Lang — First Course in Calculus

4. Lipman Bers — Calculus, Volumes 1 and 2

5. N. Piskunov — Differential and Integral Calculus

6. A.R. Vasista, Differential Calculus, Krishna Series, 2003

7. B.S. Vatssa, Theory of Matrices, 2" ed., New Delhi: New Age International Publishers.,
2007.

8. S.Narayan and P.K. Mittal, Textbook of Matrices, 10" ed. New Delhi: S Chand and Co.
Ltd, 2004.
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9. A R Vashista, Matrices, Krishna Prakashana Mandir, 2003.

Web links and Video Lectures (e-Resources):

e http://.ac.in/courses.php?disciplinelD=111

e http://www.class-central.com/subject/math(MOOQOCs)
e http://academicearth.org/

e VTU EDUSAT PROGRAMME-20

Activity-Based Learning (Suggested Activities in Class)/ Practical Based learning
e Quiz
e Group assignment and
e Seminars
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I Semester

Mechanics and Properties of Matter

Course Code 21BS12 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2:2:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course objectives:
After going through the course, the student will be able

e Tounderstand the perception of linear momentum, angular momentum, a moment of Inertia, simple
harmonic motion, Gravitational laws and elasticity.

e Apply the concept of momentum in rocket propulsion, the moment of inertia in daily life, resonance
phenomena for tuning system, Newton'’s law of gravitation to find the force between two objects, elasticity
to find the strength of materials.

e Analyse the properties of matter for different applications in physical sciences.

e Evaluation of numerical problems.

Pedagogy (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.

1. Inaddition to traditional lecture methods alternative effective teaching methods could be adopted to
attain the outcomes.

Use Powerpoint/Videos/Animations to explain various concepts.

Encourage group discussion in the classes.

Ask some creative and higher-order thinking questions in classes which helps critical thinking.

i d WD

Show the different ways to solve the same problem this helps the students to come with their
own creativity.

6. To improve the understanding level of every student, confer how every concept can be applied to
the real world.

Module-1

Linear Momentum & Angular Momentum: 08 Hours

Definition of Linear Momentum, Law of conservation of linear momentum for a system of particles, Centre of mass
of a system of particles, Position coordinates of the Centre of Mass, Motion of centre of mass, collision between two
particles which stick together (inelastic collision) and do not stick together (elastic collision) in laboratory frame of
reference (One Dimensional), Conservation of linear momentum in case of variable mass: examples i) Single stage
rocket (expression for velocity neglecting the weight) ii) Double stage rocket,, Numerical problems.

Definition of angular momentum and its relation to angular velocity, Definition of Torque and its relation to angular
velocity, Relation between angular momentum and Torque, Law of conservation of angular momentum, Work done
by a Torque, Central force, Kepler’s second law of Planetary motion (derivation), Numerical problems.

Pedagogy Chalk and talk, Power point presentation, Videos

Self study Component: Kepler’s second law of Planetary motion

Module-2

Moment of Inertia: 08 Hours

Moment of inertia and its physical significance. Rotational motion, Kinetic Energy of a rotating body, radius of
gyration, Perpendicular and Parallel axis theorems (derivations), M.l of rectangular lamina, Annular ring and circular
disc, (derivations), Hollow and Solid Cylinders (mention of expressions), M. L. of Flywheel (derivation), Numerical
problems.

Pedagogy Chalk and talk, Power point presentation, Videos

Practical Topics:
1. M. of fly wheel
Self study Component: M. L. of different shapes
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Module-3

Simple Harmonic Motion: 08 Hours

Basics of SHM, Differential equation of linear SHM, Total energy of a particle executing SHM (Derivation), Expressions
for the period of oscillation of flat spiral spring (Derivation) Composition of two linear SHM of equal periods acting
at right angles to each other, Lissajous figures.

Theory of Free vibration, damped vibration and forced vibration. Resonance, sharpness of resonance, Helmholtz
resonator (qualitative), Numerical problems.

Pedagogy Chalk and talk, Power point presentation, Videos
Practical Topics:

1. Period of oscillations of a spring

2. Lissajous figures using CRO

3. Helmholtz resonator
Self study Component: Helmholtz resonator

Module-4

Gravitation: 08 Hours
Newton'’s Law of Gravitation, Determination of Gravitational constant by Cavendish’s Method, Density and mass of
the Earth, Gravitational potential, potential energy , Potential at a point outside and inside a spherical shell.

Theory of Compound Pendulum, Interchangeability of Centres of suspension and oscillation, Four points collinear
with the C.G. about which the time period is same, conditions for Maximum and Minimum time periods, Bar

«_n

Pendulum, Experimental determination of “g” using Bar Pendulum, Numerical problems.

Pedagogy Chalk and talk, Power point presentation, Videos
Practical Topics:

1. Bar pendulum
2. Compound Pendulum
Self study Component: Escape velocity and rocket propulsion

Module-5

Elasticity: 08 Hours
Basics of elasticity, different elastic moduli, Poisson’s ratio, Expression for Young’s modulus (Y) , Bulk modulus (K)
and Rigidity modulus (n) in terms of aand . Relation between Y, n and K, Limits of Poisson’s ratio.

Bending of beams- Neutral surface and neutral plane, Derivation of expression for bending moment. Bending
moment of a beam with circular and rectangular cross section. Single cantilever, derivation of expression for young’s’
modulus Torsion of cylinder- Expression for couple per unit twist of a solid cylinder (Derivation), Torsional
pendulum-Expression for period of oscillation(qualitative), Numerical problems.

Pedagogy Chalk and talk, Power point presentation, Videos
Practical Topics:

1. Young’s Modulus
2. Rigidity of modulus

Self-study Component: Basics of elasticity

Course outcome (Course Skill Set)

At the end of the course the student will be able to :

1. Explain conservation laws of linear and angular momentum and its applications

2. Able to compute M.I of various physical dimensions.

3. Examine the phenomena of Simple hormonic motion and distinction between free, damped and forced
vibrations and the concept of resonance and quality factor with reference to damped hormonic
oscillator.

Apply the Newton'’s law of gravitation to describe the phenomena of revolution of heavenly bodies.
Explore the concept of elasticity to design safe and stable man made structures.

vl
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Assessment Details (both CIE and SEE)
(methods of CIE need to be define topic wise i.e.- MCQ, Quizzes, Open book test, Seminar or micro project)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The student
has to obtain minimum of 40% marks individually both in CIE and SEE to pass. Theory Semester End Exam (SEE) is
conducted for 100 marks (3 Hours duration). Based on this grading will be awarded.
Continuous Internal Evaluation:
1. Methods suggested: Test, Open Book test, Written Quiz, Seminar, report writing etc.
2. The class teacher has to decide the topic for closed book test, open book test, Written Quiz and Seminar. In the
beginning only teacher has to announce the methods of CIE for the subject.
Semester End Examination:
Theory SEE will be conducted by University as per scheduled time table, with common question papers for subject
1. The question paper will have ten questions. Each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3
sub questions), should have a mix of topics under that module.
3. The students have to answer 5 full questions, selecting one full question from each module

Suggested Learning Resources:
Books

1. Mechanics (XX-Edition) - D.S.Mathur- S. Chand & Company Ltd., New-Delhi, 2007.
2. Mechanics (VI-Edition) - J.C. Upadhyay -Ramprasad &Sons,Agra, 2005.
3. Mechanics & Electrodynamics (XVII-Edition, Course- 1 & 2) - Brijlal, Subramanyam &JivanSeshan, S. Chand
& Company Ltd., New-Delhi, 2008.
4. Properties of Matter (XIII-Edition) - Brijlal & Subramanyam, Eurasia Publishing House Pvt. Ltd., New-Delhi,
2001.
Elements of Properties of Matter (XXVIII-Edition), D.S.Mathur - S. Chand & Company Ltd., New-Delhi, 2005.
6. Physics, Vol. No.I (V-Edition) - Resnick, Halliday & Krane - John Wiley & Sons Inc,,
New-York, Singapore, 2005.
7. Berkely Physics, Vol. No.I - ABC Publications, Bangalore & New-Delhi.
8. University Physics (XI-Edition)- Young & Freedman - Pearson Education,2004.

o

Web links and Video Lectures (e-Resources):

https: //www.motionmountain.net/online.html

http://www.csun.edu/science/physics/index.html
https://nptel.ac.in/courses/122/106/122106027/
https://www.youtube.com/watch?v=pyX8kQ-JzHI&list=PL6i60qoDQhQGaGbbg-4aSwX]JvxOg0605e
http://www2.phy.ilstu.edu/ptefiles/311content/resources/resources.html

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
https://www.vlab.co.in/broad-area-physical-sciences
e  https://vlab.amrita.edu/index.php?sub=1&brch=74
e  https://vlab.amrita.edu/index.php?sub=1&brch=280
e  https://www.elmer.unibas.ch/pendulum /index.html
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| Semester

CHEMISTRY.1
Course Code 21BS13 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2:2:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

CLO1 Impart the basic knowledge of Inorganic chemistry to solve the conceptual questions
using the knowledge gained by studying the model of the atom, electronic configuration,
shapes of s, p, and d orbitals, and periodic properties like atomic radii, ionic radii,
ionization energy, and electron affinity of elements.

CLO2  Explain the different nature and behavior of organic compounds based on fundamental
concepts learned. And formulate the mechanism of organic reactions homolytic and
heterolytic bond breaking by recalling and correlating the fundamental properties of the
reagents involved.

CLO3  Understand the concept of the kinetics of chemical reaction and function of different
indicators in titration.

CLO4  Creatively redesign traditional experiments with a green focus (using the various
principles of green chemistry)

CLOS  Handle analytical data and estimation by volumetric analysis & gravimetry.

Pedagogy (General Instructions)
These are sample Strategies, which teachers can use to accelerate the attainment of the various course outcomes.

These are sample Strategies; which teachers can use to accelerate the attainment of the various course outcomes.
1. Lecturer method (L) does not mean only the traditional lecture method, but a different type of teaching methods
may be adopted to develop the outcomes.
2. Show Video/animation films to convince abstract concepts.
4. Encourage collaborative (Group Learning) Learning in the class
5. Ask at least three HOTS (Higher-order Thinking) questions in the class, which promotes critical thinking
6. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking skills such as the
ability to evaluate, generalize, and analyze information rather than simply recall it.
7. Topics will be introduced in multiple representations.
8. Show the different ways to solve the same problem and encourage the students to come up with their own creative
ways to solve them.
9. Discuss how every concept can be applied to the real world - and when that's possible, it helps improve the
students' understanding.

Module-1 Inorganic Chemistry 08 Hours

1. Atomic Structure:

Review of Bohr’s theory and its limitations, dual behavior of matter and radiation, Idea of de Broglie
matter waves, Heisenberg uncertainty principle, atomic orbitals, quantum numbers, radial and angular
wave functions and probability distribution curves, shapes of s, p, d orbitals. Aufbau and Pauli
exclusion principles, Hund's multiplicity rule.

2. Periodic Properties and Periodicity:

Classification of elements into s, p, d, and f-blocks, cause of periodicity. Atomic and ionic radii,
ionization energy, electron affinity and electronegativity — definition, methods of determination or
evaluation, trends in periodic table (in s & p block elements).

Pedagogy Chalk and talk/power point presentation: quantum numbers, radial and angular wave
functions and probability distribution curves, shapes of s, p, d orbitals. Aufbau and
Pauli exclusion principles, Hund's multiplicity rule. Atomic and ionic radii, ionization
energy, electron affinity and electronegativity — definition, methods of determination or
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evaluation, trends in periodic table (in s & p block elements).

Videos/Learning material: Classification of elements into s, p, d, and f-blocks
Self-study: Bohr’s theory and its limitations, dual behavior of matter and radiation,
Idea of de Broglie matter waves, Heisenberg uncertainty principle, atomic orbitals.

Module-2 Organic Chemistry 08 Hours

1. Mechanism of Organic Reactions

Curved arrow notation, drawing electron movements with arrows, half-headed and double-headed
arrows, homolytic and heterolytic bond breaking. Types of reagents—electrophiles and nucleophiles.
Reactive  intermediates-carbocations, carbanions, free radicals, carbenes (formation, structure &
stability).

2.Alkanes: Preparation by Corey-House reaction, conversion of alkanes to aromatic compounds via
alkenes and alkynes- aromatization and pyrolysis.

Alkenes: Preparation of alkenes by Wittig’s reaction, Hoffmann’s elimination, Stereoselectivity.
Mechanism of electrophilic addition, oxymercuration, reduction, hydroboration — oxidation and
epoxidation. Mechanism of oxidation with KMnO4 and OsO4, ozonolysis. Industrial applications of
ethene and propene.

Alkynes: Methods of preparation — Dehydrohalogenation, vicinal and gem dihalides, reactions of
alkynes — Electrophilic additions with HCN, CH3COOH and H20 polymerization.

Pedagogy Chalk and talk/power point presentation: Mechanism of Organic Reactions,
Alkanes, alkenes and alkynes.
Videos/Learning material: Mechanism of Organic Reactions

Self-study: Types of reagents—electrophiles and nucleophiles. Reactive
intermediates-carbocations, carbanions, free radicals, carbenes (formation, structure
& stability).

Module-3 Physical Chemistry 08 Hours

1. Chemical Kinetics

Rate of reaction, rate equation, factors influencing the rate of a reaction — concentration, temperature,
pressure, solvent, light, catalyst. Order of a reaction, integrated rate expression for zero order, first
order, second and third order reaction. Half-life period of a reaction. Methods of determination of
order of reaction, effect of temperature on the rate of reaction — Arrhenius equation. Theories of
reaction rate — Simple collision theory for unimolecular and bimolecular collision. Transition state
theory of Bimolecular reactions.

2. Indicators: Definition, types (acid-base, redox, adsorption indicators), examples for each type.
Theory of indicators — Oswald’s theory and Quinonoid theory — indicator constant — action of
phenolphthalein and methyl orange in acid-base solutions — pH titration curves for strong acid vs
strong base, weak acid vs strong base, weak base vs strong acid, choice of indicators in these types
of titrations. Calculation of pH in mixture of acid and base.

Pedagogy Chalk and talk/power point presentation: Chemical Kinetics, Indicators.

Videos/Learning material: Methods of determination of order of reaction, effect of
temperature on the rate of reaction — Arrhenius equation.

Self-study: Definition, types (acid-base, redox, adsorption indicators), examples for
each type.

Module-4 Green Chemistry 08 Hours
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1. Green Chemistry: Introduction- Definition of green Chemistry, need of green chemistry, basic
principles of green chemistry. Green synthesis- Evaluation of the type of the reaction i)
Rearrangements (100% atom economic), ii) Addition reaction (100% atom economic). Organic
reactions by Sonication method: apparatus required examples of sone chemical reactions (Heck,
Hunds-diecker and Wittig reactions).

2.Green catalysis: Heterogeneous catalysis, use of zeolites, silica, alumina, supported catalysis-
biocatalysis: Enzymes, microbes Phase transfer catalysis (micellar/surfactant)

Pedagogy Chalk and talk/power point presentation: Green Chemistry, Green Catalysis.

Videos/Learning material: Green synthesis- Evaluation of the type of the reaction i)
Rearrangements (100% atom economic), ii) Addition reaction (100% atom economic).
Organic reactions by Sonication method.

Self-study: bio catalysis: Enzymes, microbes Phase transfer catalysis
(micellar/surfactant)

Module 5: Analytical Chemistry 08 Hours

1. Data handling: Accuracy and precision, types of error, statistical data treatment, significant figures
and propagation of errors, use of spreadsheet and data treatment software, control chart, confidence
limit, test of significance, outliers, calibration methods, linear and non-linear data fitting.

2. Gravimetric analysis: Properties of precipitates. Nucleation and crystal growth, factors
influencing completion of precipitation. Co-precipitation and post- precipitation, purification and
washing of precipitates. Precipitation from homogeneous solution, a few common gravimetric
determinations.

3. Volumetric analysis: Acid base titration, complexometric titration, redox titration, precipitation
titration.

Pedagogy | Chalk and talk/power point presentation: Data Handling, Gravimetric analysis.
Volumetric analysis.

Videos/Learning material: use of spreadsheet and data treatment software, control
chart, confidence limit, test of significance, outliers, calibration methods, linear and non-
linear data fitting. Co-precipitation and post- precipitation, purification and washing of
precipitates.

Self-study: Precipitation from homogeneous solution, a few common gravimetric
determination.

Course outcome (Course Skill Set)

At the end of the course the student will be able to:
CO 1 Discuss the structure of an atom and periodicity in properties with reference to the s and p

block of elements.

CO 2 Explain the fundamentals of organic chemistry and identify many organic reaction
mechanisms

CO 3 Interpret the knowledge of kinetics to study rate law and rate of reaction, theories of
reaction rates and study about different types of indicators.

CO 4 Enumerate the importance of Green chemistry and new insights of Green catalysis.

CO5 lllustrate the fundamental principles of analytical chemistry and concepts of chemical
analysis.
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Assessment Details (both CIE and SEE)
(methods of CIE need to be define topic wise i.e.- MCQ, Quizzes, Open book test, Seminar or micro project)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The student
has to obtain minimum of 40% marks individually both in CIE and SEE to pass. Theory Semester End Exam (SEE) is
conducted for 100 marks (3 Hours duration). Based on this grading will be awarded.
Continuous Internal Evaluation:

1. Methods suggested: Test, Open Book test, Written Quiz, Seminar, report writing etc.

2. The class teacher has to decide the topic for closed book test, open book test, Written Quiz and Seminar. In the

beginning only teacher has to announce the methods of CIE for the subject.
Semester End Examination:
Theory SEE will be conducted by University as per scheduled time table, with common question papers for subject
1. The question paper will have ten questions. Each question is set for 20 marks.

2. There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub
questions), should have a mix of topics under that module.

Suggested Learning Resources:

Books
1. James E. Huheey, Ellen Keiter & Richard Keiter: Inorganic Chemistry: Principles of Structure and Reactivity,
Pearson Publication.

2. G.L. Miessler & Donald A. Tarr: Inorganic Chemistry, Pearson Publication.

3. J.D. Lee: A New Concise Inorganic Chemistry, E.L.B.S.

4. F.A. Cotton & G. Wilkinson: Basic Inorganic Chemistry, John Wiley & Sons.

5. L.L. Finar: Organic Chemistry (Vol. | & Il), E.L.B.S.

6. R.T. Morrison & R.N. Boyd: Organic Chemistry, Prentice Hall.

7. Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Orient Longman.

8. Peter Atkins, Peter William Atkins, Julio de Paul: Atkins' Physical Chemistry, OUP Oxford.

9. Pathania & Sharma. Physical Chemistry, Vishal Publications Jalandhar & Delhi.
10. Lancaster, M.(2016),Green Chemistry An Introductory Text.2nd Edition, RSC Publishing.
11. Anastas, P.T.; Warner, J.C .(1998), Green Chemistry, Theory and Practice, Oxford University Press

12. Skoog, D.A.; West, D.M. & Holler, F.J. Fundamentals of Analytical Chemistry 6th Ed., Saunders College
Publishing, Fort Worth (1992).

13.Dean, J. A. Analytical Chemistry Notebook, McGraw Hill.

Web links and Video Lectures (e-Resources):
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1. https://www.youtube.com/watch?v=CCsNJFsYSGs

2. https://www.youtube.com/watch?v=Efh5GkVbhEc

3. https://www.youtube.com/watch?v=NhdtqnEfa9w

4. https://www.youtube.com/watch?v=9opyTo7ZIJY

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e  https://www.vlab.co.in/broad-area-chemical-sciences
e  https://demonstrations.wolfram.com/topics.php
e  https://interestingengineering.com/science

5/5



https://www.youtube.com/watch?v=CCsNJFsYSGs
https://www.youtube.com/watch?v=Efh5GkVbhEc
https://www.youtube.com/watch?v=NhdtqnEfa9w
https://www.youtube.com/watch?v=9opyTo7ZIJY
https://www.vlab.co.in/broad-area-chemical-sciences
https://demonstrations.wolfram.com/topics.php
https://interestingengineering.com/science

PROBLEM-SOLVING THROUGH PROGRAMMING

Course Code 21BS14 CIE Marks 50
Teaching Hours/Week (L:T:P:S) | 3:0:0:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 03 Exam Hours 03

Course Objectives:
1. Elucidate the basic architecture and functionalities of a Computer
2. Apply programming constructs of C language to solve the real-world problems
3. Explore user-defined data structures like arrays, structures and pointers in
implementing solutions to problems
4. Design and Develop Solutions to problems using modular programming constructs
such as functions and procedures

Teaching-Learning Process (General Instructions)

These are sample Strategies, which teachers can use to accelerate the attainment of the

various course outcomes.

1. Lecturer method (L) need not be only a traditional lecture method, but alternative
effective teaching methods could be adopted to attain the outcomes.
2. Use of Video/Animation to explain the functioning of various concepts.

Encourage collaborative (Group Learning) Learning in the class.

4. Ask atleast three HOT (Higher-order Thinking) questions in the class, which
promotes critical thinking.

5. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills,
develop design thinking skills such as the ability to design, evaluate, generalize, and
analyze information rather than simply recall it.

6. Introduce Topics in manifold representations.

7. Show the different ways to solve the same problem and encourage the students to
come up with their own creative ways to solve them.

8. Discuss how every concept can be applied to the real world - and when that's possible,
it helps improve the students' understanding.

w

Module-1 0 8 Hours

Introduction to Computer Hardware and Software: Computer generations, computer types,
bits, bytes and words, CPU, Primary memory, Secondary memory, ports andconnections, input
devices, output devices, Computers in a network, Network hardware, Software basics, software
types.

Overview of C: Basic structure of C program, executing a C program. Constant, variable and
data types, Operators and expressions

Teaching-Learning Process: Chalk &board, Active Learning

Module-2 08Hours

Managing Input and output operations. Conditional Branching and Loops. Example programs,
finding roots of a quadratic equation, computation of binomial coefficients, plotting of Pascal’s
triangle.

Teaching-Learning Process: ‘ Chalk & board, Active Learning, Problem based learning

Module-3

Arrays: Arrays (1-D, 2-D), Character arrays and Strings, Basic Algorithms: Searching and
Sorting Algorithms (Linear search, Binary search, Bubble sort and Selection sort).

Teaching-Learning Process: Chalk & board, MOOC, Active Learning




Module-4

User Defined Functions and Recursion.
Example programs: Finding Factorial of a positive integer, GCD of two numbers and Fibonacci
sequence.

Teaching-Learning Process: Chalk& board, Problem based learning

Module-5

Structures, Unions and Pointers, Pre-processor Directives and Example Programs like
Addition of two complex numbers using structures, compute the sum, mean and standard
deviation of all elements stored in an array of N real numbers using pointers.

Teaching-Learning Process: ‘ Chalk & board, MOOC

Course Outcomes (Course SKill Set)
At the end of the course the student will be able to:
1. Elucidate the basic architecture and functionalities of a computer and also recognize
the hardware parts.
2. Apply programming constructs of C language to solve the real world problem
3. Explore user-defined data structures like arrays in implementing solutions to
problems like searching and sorting
4. Explore user-defined data structures like structures, unions and pointers in
implementing solutions
5. Design and Develop Solutions to problems using modular programming constructs
using functions

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam
(SEE) is 50%. The student has to obtain a minimum of 40% marks individually both in CIE and
SEE to pass. Theory Semester End Exam (SEE) is conducted for 100 marks (3 hours duration).
Based on this grading will be awarded.
Continuous Internal Evaluation:
1.Methods recommended: Three tests (60%) Written Quiz (20%) and module assignments
20%
g. The) teacher has to decide the topics for open book tests ,seminars and for quiz, and announce
in the class,
Semester End Examination: Theory SEE Will be conducted by the University as per the
schedule time table;
1. The question paper will have 10 questions each question is set for 20 marks.
2. There will be 2 questions from each module. Each of the 2 questions in a
module will have a maximum of three sub divisions.
3. The students have to answer 5 full questions ,selecting one full question from
each module.

Suggested Learning Resources:

Books
1. E.Balaguruswamy, Programming in ANSI C, 7th Edition, Tata McGraw-Hill
2. Brian W. Kernighan and Dennis M. Ritchie, The ‘C’ Programming Language, Prentice
Hall of India.
Reference:




1. Reema Thereja, Programming in C, Cengage publication,

Web links and Video Lectures (e-Resources):
1. elearning.vtu.ac.in/e- content/courses/video/BS/15PCD23.html
2. https://nptel.ac.in/courses/106/105/106105171/
MOOC courses can be adopted for more clarity in understanding the topics and
verities of problem solving methods.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
1. Real world problem solving using group discussion. E.g., Electricity bill generation.
etc.,
2. Demonstration of solution to a problem through programming.
3. Demonstration of simple project and motivating the students to develop similar type
of projects.



https://nptel.ac.in/courses/106/105/106105171/

I-Semester

MECHANICS LABORATORY
Course Code 21BSL15 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:2:0 SEE Marks 50
Credits 02 Exam Hours 3 Hours

Course objectives:

To realize experimentally the mechanical properties of materials
To understand the laws of Oscillations

List of Experiments:

Any Eight experiments to be performed

SLNO Experiments
1 Bar Pendulum L vs. T and L% Vs. LT? graphs.
2 M.L of the Fly-Wheel
3 Verification of Parallel axes theorem of Moment of Inertia using Bar Pendulum.
4 Verification of Perpendicular axes theorem of Moment of Inertia using Torsional Pendulum.
5 Bifilar Suspension.
6 Young’s Modulus of the material of a wire using Searls’ Apparatus.
7 Y- by Uniform bending- Load depression Graph.
8 Y-Single Cantilever
9 Determination of rigidity modulus
10 Time period of a spring
Demonstration Experiments ( For CIE)
11 Lissajous Figures
12 Y by stretching
13 Poisons ratio of rubber tube

1.
2.
3.

Course outcomes (Course Skill Set):

At the end of the course the student will be able to:

Able to calculate M.I of various physical dimensions.
Gain the knowledge of SHM

Recognize and to measure the Young’s Modulus and Modulus of rigidity elastic properties of materials

Assessment Details (both CIE and SEE)

Continuous Internal Evaluation (CIE): The CIE marks awarded in case of Practical shall be based on the weekly

evaluation of laboratory journals/ reports after the conduction of every experiment and one practical test.




Semester End Evaluation (SEE): The practical examinations to be conducted as per the time table of university in
a batch wise with strength of students not more than 10-15 per batch.
1. Alllaboratory experiments are to be included for practical examination.
2. Breakup of marks and the instructions printed on the cover page of answer script to be strictly adhered by
the examiners.
3. Students can pick one experiment from the questions lot prepared by the examiners.

4. Change of experiment is allowed only once and 15% Marks allotted to the procedure part to be made zero.

Suggested Learning Resources:

https://vlab.amrita.edu/index.php?sub=1&brch=74&sim=571&cnt=1

https://vlab.amrita.edu/?sub=1&brch=280&sim=194&cnt=1

https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=1518&cnt=1

https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=210&cnt=2

https://vlab.amrita.edu/?sub=1&brch=280&sim=1509&cnt=1

https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=550&cnt=1

https://www.merlot.org/merlot/viewMaterial.htm?id=74465

https://iwant2study.org/lookangejss/math/ejss model Lissajous/Lissajous Simulation.xhtml

https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=1518&cnt=1



https://vlab.amrita.edu/index.php?sub=1&brch=74&sim=571&cnt=1
https://vlab.amrita.edu/?sub=1&brch=280&sim=194&cnt=1
https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=1518&cnt=1
https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=210&cnt=2
https://vlab.amrita.edu/?sub=1&brch=280&sim=1509&cnt=1
https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=550&cnt=1
https://www.merlot.org/merlot/viewMaterial.htm?id=74465
https://iwant2study.org/lookangejss/math/ejss_model_Lissajous/Lissajous_Simulation.xhtml
https://vlab.amrita.edu/index.php?sub=1&brch=280&sim=1518&cnt=1

Chemistry Lab.1

Course Code 21BSL16 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 1:0:2:0 SEE Marks 50
Credits 02 Exam Hours 03

Course objectives:

CLO1 Quantitative analysis of materials by Volumetric, Gravimetry, and chemical

method.

CLO2 Instrumental methods & Kinetics for developing experimental skills in building

technical competence

SI.N

Experiments

Preparation of standard oxalic acid solution and standardization of potassium
permanganate solution. Estimation of ferrous ammonium sulfate present in the solution.

2 Preparation of zinc sulphate solution and standardization of EDTA. Estimation of total
hardness of water.

3 | Determination of percentage of copper in brass by lodometric method

4 Preparation of std. potassium dichromate solution and estimation percentage of ferrous
ammonium sulphate present in the solution using potassium ferricyanide as an external
indicator.

5 | Determination of Chemical oxygen demand of industrial waste water.

6 | Gravimetric estimation of barium as barium sulphate.
Section B: Physical Chemistry Experiments

7 Study of kinetics of reaction between K2S20s and KI, 2nd order, determination of rate
conctant

8 | Conductometric titration of strong acid x strong base and weak acid x strong base.

9 | Colourimeteric estimation of Cu?* ion using NH4OH as complexing agent.

10 | Potentiometric titration of ferrous ammonium sulphate against potassium dichromate.

11 | Determination of the density using specific gravity bottle and viscosity of a liquid using
Ostwald’s viscometer.

12 | Determination of the density using specific gravity bottle and surface tension of a liquid

using stalagmometer.

Course outcomes (Course SKkill Set):
At the end of the course the student will be able to:

co1

c0o2

Cc0o3

Determine the total hardness, ferrous ammonium sulphate and chemical oxygen
demand in the given solution by volumetric analysis method.

Determine the percentage of copper and Iron in the given analyte solution by titration
method.

Estimate the percentage of barium by gravimetric analysis.




CO4 Estimate the amount of substance present in the given solution using colourimeter,
potentiometer and conductivity meter.

CO5 Determine the Surface tension and coefficient of viscosity of the given organic liquid.

CO06 Demonstrate of kinetic study and determination of rate constant.

Assessment Details (both CIE and SEE)
Continuous Internal Evaluation (CIE): The CIE marks awarded in case of Practical shall be

based on the weekly evaluation of laboratory journals/ reports after the conduction of every

Semester End Evaluation (SEE): The practical examinations to be conducted as per the time
table of university in a batch wise with strength of students not more than 10-15 per batch.
1. All laboratory experiments are to be included for practical examination.
2. Breakup of marks and the instructions printed on the cover page of answer script to be
strictly adhered by the examiners.
3. Students can pick one experiment from the questions lot prepared by the examiners.

4. Change of experiment is allowed only once and 15% Marks allotted to the procedure part

to be made zero.

Suggested Learning Resources:
Text Books:

1 Vogel's A.l. A textbook of quantitative analysis, 35th edition, 2012.
2 Willard, Merit, Dean and Settle, A textbook of Instrumental analysis, 6th edition 2012.

Reference books:

1. G.H Jeffery, ] Bassett, ] Mendham and R.C. Denney Vogel's A.l. A textbook of quantitative
analysis, Dorling Kindersley (India) Pvt., Ltd. 35th edition, 2012

2. Halpern, A.M.& McBane, G. C. Experimental Physical Chemistry 3rd Ed.; W.H. Freeman
& Co.: New York (2003) Gurudeep Raj. Advanced Practical Inorganic




COMPUTER PROGRAMMING LABORATORY

Course Code 21BSL17 CIE Marks 50
Teaching Hours/Week (L: T:P: S) 1:0:2:0 SEE Marks 50
Total Hours of Pedagogy -- Total Marks 100
Credits 02 Exam Hours 03

Course Objectives:
1. Explain problem statements and identify appropriate solutions
2. Demonstrate the use of IDE, C Compiler, and identify and rectify the syntax and
syntactic errors during programming.
3. Development of algorithms and programs using constructs of C programming language
4. Reporting the observations

Sl. No. Practice Programs

1 Calculation of Simple Interest,

2 Check whether the given number is even or odd

3 Convert string case

4 Check for the palindrome, prime number, perfect square.
5 Development of linear search algorithm Etc....

PART A-List of problems for which students should develop the program and execute in
the Laboratory

1 Simulation of a Simple Calculator.

2 Compute the roots of a quadratic equation by accepting the coefficients. Print
appropriate messages.

3 An electricity board charges the following rates for the use of electricity: for the
first 200 units 80 paise per unit: for the next 100 units 90 paise per unit: beyond
300 units Rs 1 per unit. All users are charged a minimum of Rs. 100 as meter
charge. If the total amount is more than Rs 400, then an additional surcharge of
15% of the total amount is charged. Write a program to read the name of the user,
the number of units consumed, and print out the charges.

5 Implement Binary Search on Integers / Names.

6 Implement Matrix multiplication and validate the rules of multiplication.

7 Compute sin(x)/cos(x) using Taylor series approximation. Compare your result
with the built-in library function. Print both the results with appropriate
inferences.

8 Sort the given set of N numbers using Bubble sort.

9 Write functions to implement string operations such as compare, concatenate,

string length. Convince the parameter passing techniques.

10 Implement structures to read, write and compute average- marks and the students
scoring above and below the average marks for a class of N students.

11 Develop a program using pointers to compute the sum, mean and standard
deviation of all elements stored in an array of N real numbers.

12 Implement Recursive functions for Binary to Decimal Conversion.

PART B - Practical Based Learning

A problem statement for each batch is to be generated in consultation with
the co-examiner and the student should develop an algorithm, program and
execute the program for the given problem with appropriate outputs.




Course Outcome (Course Skill Set)
At the end of the course the student will be able to:
1. Define the problem statement and identify the need for computer programming
2. Make use of C compiler, IDE for programming, identify and correct the syntax and
syntactic errors in programming
3. Develop algorithm, flowchart and write programs to solve the given problem
4. Demonstrate use of functions, recursive functions, arrays, strings, structures and
pointers in problem solving.
5. Document the inference and observations made from the implementation.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam
(SEE) is 50%. The student has to obtain a minimum of 40% marks individually both in CIE
and SEE to pass. Practical Semester End Exam (SEE) is conducted for 100 marks (3 hours
duration). Based on this grading will be awarded.

Continuous Internal Evaluation (CIE):

75% CIE marks awarded in case of practical shall be based on the weekly evaluation of
laboratory journals/ reports after the conduction of every experiment and 25% marks for
one practice test for practical-based learning.

Semester End Evaluation (SEE):
1. The practical examinations are to be conducted as per the timetable of the University in
batch-wise with the strength of students not more than 10-15 per batch.
2. All laboratory experiments (Part A) are to be included for practical examination.
3. Students can pick one experiment from the questions lot of PART A with equal
choice to all the students in a batch.
For PART B examiners should frame a question for each batch, the student should
develop an algorithm, program, execute and demonstrate the results with
appropriate output for the given problem.
4. Weightage of marks for PART A is 80% and for PART B is 20%
Change of experiment is allowed only once for part A and 15% Marks allotted to the
procedure part to be made zero. However, PART B question is mandatory (change of
question is not allowed).
6. Marks distribution: procedure (15%) + execution (70%) + viva voce (15%)
PART A (12+56+12 =80) AND FOR PART B (3+14+3 = 20)

ut

Suggested Learning Resources:
1. Yashavanth Kanetkar, Let us C, Authentic Guide to C Programming Langauge, bpb
publisher, 17t Edition, 2020.
2. Herbert Schildt, C: The complete reference, Mc Graw Hill, 4t Edition, 2017
3. Programming in C, Reema Theraja

Weblinks and Video Lectures (e-Resources):
1.  http://elearning.vtu.ac.in/econtent/courses/video/BS/14CPL16.html
2. https://nptel.ac.in/courses/106/105/106105171/



http://elearning.vtu.ac.in/econtent/courses/video/BS/14CPL16.html

Communicative English

I Semester -

Communicative English
Course Code 21BS18 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 2:0:0 Hours SEE Marks 50
Total Hours of Pedagogy 02 Hours/Week Total Marks 100
Credits 02 Exam Hours 02 hours

Course objectives:
The course (21EGH18) will enable the students,

e Toknow about Fundamentals of Communicative English and Communication Skills in general.

e To train to identifythenuancesof phonetics, intonation and enhance pronunciation skills for better
communication skills.

e To impart basic English grammar and essentials ofimportant language skills.

e To enhance English vocabulary and language proficiency for better communication skills.

e Tolearn about Techniques of Information Transfer through presentation.

Language Lab :To augment LSRW, grammar, and Vocabulary skills (Listening, Speaking, Reading, Writing and

Grammar, Vocabulary) through tests, activities, exercises etc., comprehensive web-based learning and assessment
systems can be referred as per the AICTE /VTU guidelines.

Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.

1. Teachers shall adopt suitable pedagogy for effective teaching - learning process. The pedagogy shall involve
the combination of different methodologies which suit modern technological tools and software’s to meet
the present requirements of the Global employment market.

)] Direct instructional method ( Low /0ld Technology),
(i) Flipped classrooms ( High/advanced Technological tools),
(iii) Blended learning ( combination of both),

(iv) Enquiry and evaluation based learning,
V) Personalized learning,
(vi) Problems based learning through discussion,

(vii) Following the method of expeditionary learning Tools and techniques,
(viii)  Use of audio visual methods through language Labs in teaching of of LSRW skills.
2. Apart from conventional lecture methods, various types of innovative teaching techniques through videos,
animation films may be adapted so that the delivered lesson can progress the students In theoretical applied
and practical skills in teaching of communicative skills in general.

Module-1

Introduction to Communicative English:

Introduction, Language as a Tool, Fundamentals of Communicative English, Process of Communication, Barriers to
Effective Communicative English, Different styles and levels in Communicative English (Communication Channels).
Interpersonal and Intrapersonal Communication Skills, How to improve and Develop Interpersonal and
Intrapersonal Communication Skills.

Teachin Chalk and talk method, Videos, PowerPoint presentation to teach Communication skills (LSRW

Learning Skills), Creating real time stations in classroom discussions, Giving activities and assignments
& (Connecting Campus & community with companies real time situations).

Process

Module-2

l1|Page




Communicative English

Introduction to Phonetics :

Introduction, Phonetic Transcription, English Pronunciation, Pronunciation Guidelines Related to consonants and
vowels, Sounds Mispronounced, Silent and Non-silentLetters, Syllables and Structure, Word Accent and Stress Shift,
- Rules for Word Accent, Intonation - purposes of intonation, Spelling Rules and Words often Misspelt — Exercises
on it.Common Errors in Pronunciation.

Teaching- Chalk and talk method, Videos, PowerPoint presentation and Animation videos to teach phonetics
Learning in Practical method, creating real time stations in classroom discussions, Giving activities and
Process assignments (Connecting Campus & community with companies real time situations).
Module-3

Basic English Communicative Grammar and Vocabulary PART -1:

Grammar: Basic English Grammar and Parts of Speech - Nouns, Pronouns, Adjectives, Verbs, Adverbs, Conjunctions,
Articles and Preposition. Preposition, kinds of Preposition and Prepositions often Confused. Articles: Use of Articles
- Indefinite and Definite Articles, Pronunciation of ‘The’, words ending ‘age’, some plural forms. Introduction to
Vocabulary, All Types of Vocabulary -Exercises on it.

Teaching- Chalk and talk method, Videos, PowerPoint presentation to teach Grammar, Animation videos on
Learning communication and language skills, creating real-time stations in classroom discussions, Giving
Process activities and assignments (Connecting Campus & community with companies real time situations).
Module-4

Basic English Communicative Grammar and Vocabulary PART - II:

Question Tags,

Question Tags for Assertive Sentences (Statements) - Some Exceptions in Question Tags and

Exercises, One Word Substitutes and Exercises. Strong and Weak forms of words, Words formation - Prefixes and
Suffixes (Vocabulary), Contractions and Abbreviations. Word Pairs (Minimal Pairs) - Exercises, Tense and Types of
tenses, The Sequence of Tenses (Rules in use of Tenses) and Exercises on it.

Chalk and talk method, PowerPoint presentation to teach Grammar and phonetics, Animation

Teaching- , . i ) . L ) .

Learning Vlld(.-",‘OS on .C(?rflmumcatlo.n and language skqls, creating real time s'tatlon.s in classro.om dlSCL.ISSIOHS,

Process Giving activities and assignments (Connecting Campus & community with companies real time
situations).

Module-5

Communication Skills for Employment:
Information Transfer: Oral Presentation - Examples and Practice. Extempore / Public Speaking, Difference

between Extempore / Public Speaking, Communication Guidelines for Practice.Mother Tongue Influence (MTI) -
South Indian Speakers, Various Techniques for Neutralization of Mother Tongue Influence - Exercises.Reading and
Listening Comprehensions - Exercises.

Teaching-
Learning
Process

Chalk and talk method, Videos, PowerPoint presentation to teach Grammar and phonetics,
Animation videos on communication and language skills, creating real time stations in classroom
discussions, Giving activities and assignments (Connecting Campus & community with companies
real time situations).

Course outcome (Course SKkill Set)
At the end of the course(21EGH18) the student will be able to :

a ks wbdE

Understand and apply the Fundamentals of Communication Skills in their communication skills.
Identify the nuances of phonetics, intonation and enhance pronunciation skills.

To impart basic English grammar and essentials of language skills as per present requirement.
Understand and useall types of English vocabulary and language proficiency.
AdopttheTechniques of Information Transfer through presentation.
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Communicative English

Assessment Details (both CIE and SEE)

(methods of CIE need to be defined topic wise i.e.- MCQ, Quizzes, written test, Reports writing, Seminar and
activities). Continuous internal evaluation (CIE) needs to be conducted for 50 marks like Engineering courses. The
weight age of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The student
has to obtain a minimum of 40% of maximum marks in CIE and 35% of maximum marks in SEE to pass. MCQ
Pattern (Multiple Choice Questions) Semester End Exam (SEE) is conducted for 50 marks (120 minutes duration).
Based on this grading will be awarded.

Continuous Internal Evaluation (CIE) :
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttest at the end of 5th week of the semester

2. Second test at the end of the 10th week of the semester

3. Third test at the end of the 15t week of the semester
All the tests are preferred similar to SEE pattern; however, teacher may follow test pattern
similar to other theory courses of Engineering
Two assignments each of 10 Marks

4. Firstassignment at the end of 4th week of the semester

5. Second assignment at the end of 9th week of the semester
Report writing /Group discussion/Seminar any one of three suitably planned to attain the COs
and POs for 20 Marks (duration 01 hours)

6. Atthe end of the 13th week of the semester
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100
marks and will be scaled down to 50 marks
CIE methods /question paper is designed to attain the different levels of Bloom’s taxonomy as
per the outcome defined for the course.

Semester End Examination (SEE) :

SEE paper will be set for 100 questions of each of 01 marks. The pattern of the question paper is
MCQ. The time allotted for SEE is 120 minutes. Marks scored are scaled down to 50 Marks.
(Time duration may be made 90 minutes to train the students for engineering / non-engineering
competitive examination)

1. Communicative English has become a very important component in all engineering and non-
engineering competitive examinations. In exams like GRE, TOEFL, IELTS and GATE exam, all state
and Central Government recruitment examinations, placement tests and other Examinations, so
the pattern of question paper, in general, will be in a multiple-choice question (MCQ) Pattern. So,
to meet the relevance of the recruitment requirement of our Engineering students “Communicative
English” Semester end examination (SEE) will be conducted in a multiple choice question (MCQ)
pattern.

2. MCQ Pattern (Multiple Choice Questions) Semester End Exam (SEE) is conducted for 50 marks
(120 minutes duration).
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Communicative English

Suggested Learning Resources:

1)
2)
3)

4)
5)

6)

7)
8)

Communication SKills by Sanjay Kumar and Pushp Lata, Oxford University Press - 2019.
English for Engineers by N.P.Sudharshana and C.Savitha, Cambridge University Press - 2018.
A Textbook of English Language Communication SKills, Infinite Learning Solutions-(Revised
Edition) 2021.

A Course in Technical English-D Praveen Sam, KN Shoba, Cambridge University Press - 2020.
Technical Communication by Gajendra Singh Chauhan and Et al, Cengage learning India Pvt
Limited [Latest Revised Edition] - 2019.

English Language Communication Skills - Lab Manual cum Workbook, Cengage learning
India Pvt Limited [Latest Revised Edition] - 2019.

Practical English Usage by Michael Swan, Oxford University Press - 2016.

Technical Communication - Principles and Practice, Third Edition by Meenakshi Raman and
Sangeetha Sharma, Oxford University Press 2017.

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

NANENENEN

Contents related activities (Activity-based discussions)

For active participation of students instruct the students to prepare Flowcharts and Handouts
Organising Group wise discussions Connecting to placement activities

Quizzes and Discussions

Seminars and assignments
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PB.Sc - I Semester (2.3 ,- &3 JeR,0%)

WY'F F3,B - baLake Kannada (Kannada for Usage)

39,03 FOBMON INDIBIE BB 3.3
(Prescribed Textbook to Learn Kannada)

RO FOFC3 (Course Code) 21KBK19 V0030 e3030%

PRI HOTINYD 50

20T WoUF, BetFme @z | L-3,P-0,S-1=03 B eI ,0° 003,33
(Teaching Hours/Week (L:T:P: S) noéne) / 207, ROCF 0D voTNYD

50

w8, WRCE D0 93D 40 noé&3ned
Total Hours of Pedagogy

w8, oTned 100

TG E3Y, (Credits) 03 ROCF O 9TD 03

WYF TS, B IT;W TOFT0D B3 L3¢ (Course Learning Objectives):

° To Create the awareness regarding the necessity of learning of local language for
comfortable and healthy life with native language people.

° To enable learners to Listen and understand the Kannada language properly.

o To speak, read and write Kannada language as per requirement.

° To train the learners for correct and polite conservation.

BREN D 3), FDF0 5e3X,, (Teaching-Learning Process - General Instructions) :
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.
1.

WYE TS, B B BO;R)I TR, 3VN30HE). 37TV WetDHIO) I<H3 wWéHSEIne
e300T S PAT 353003 W0 F° WRCT ' dPoIR, 93T DRIFHTD.

Ry @0o3nY wWedFr MY, 30HDI) ATRPFRTSI, RBCBCARRPHTD D3I,
30300, e9PHRY'sd), W FI) 93703 R TRTWBITZHT).

T8 ATODF PR TR, I0N3cHA), WFRT0Z IRCRFERY,FHTD D3, J8 s
DI, JRWESNY DR o3IndR IoWoPRE 03 TeTT WEISILFIREN
R)eBCDRIF T

& 303,88 o033 YILWNR DRVBOCFTd  NeOBRIT PR
FAFTOD IPOINTR, AAE DB, TyFs TeP;ehB RWe03T  WWBFIO)
FROHNRRM,PT). 9B00T do:DFRYS), 3dndohed), BVwh, HDToM300083 Fed
FeF ) D3, F;0HIT), 3RTBR) 9T R WM 3.

9303 30327390, 88 9T RONY, WFITA,PHW) AT, - 9OoWT LWoTFTIFTOD
T3 RCMPOOD T, 83 JPOSINY R, PIRATRY),FHT0 0030 WBIWCR F<,3
I0RODF, FOOH ) 9FTROTMIT0IB FToohFWELIREFRT), +H3), 30350
BReBINY'), SR DHRIF ..

BN TS, B oR0D), IVY PN 30033 FAohen
ORNTROTOMTOIB S TIEDOD APOSNT' R, dFT0d AT DN

TR OTIMNT D630 ). 9FTRATR FNIBIT..

Module-1

Introduction, Necessity of learning a local language.

Methods to learn the Kannada language.

Easy learning of a Kannada Language: A few tips. Hints for correct and polite conservation
Listening and Speaking Activities

Key to Transcription.

M

3,

(ANCIY ATV R)R,T 3003 W T WRACEF JdPon, eI 903N wWoéss Y,

YD, DD DB, By T BRGHT B3RP, TR,

39T IR | JTODFNFROBR 2383>B838Ne 32850033 3B RITYT).
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Module-2

1.

2.

V0D BT, T, N;XPWIF/FTOWOR 3 TR F RN DI, BT, FFT
R[TINY - Personal Pronouns, Possessive Forms, Interrogative words

VORIV TNY FOWOPOP T BRIBNYD, JOWCTOR T &3, neH DI,
ROWOPW0IT TOTDRTWINSD - Possessive forms of nouns, dubitive
question and Relative nouns

nYe0, DD DB, WEIF WD, IFCRON YD, FJOVO;EIVWIN YD

Qualitative, Quantitative and Colour Adjectives, Numerals

4. PAgAPA gAZ¥AUA%AA 2AAVAAU « sAQU ¥AaevA3AIAAUA%AA — A¥AU«A «'sAQU

¥A=vA3AIAA — (D, CzAA, C2AA, c°¢) Predictive Forms, Locative Case

5. ZAvAAyd «sAQU ¥AzevA3AiAAzA §%APE 2AAVAAU AASA32AZAPAUA%AA - Dative Cases,

and
Numerals

(ARSI AL
3,

=D DR, T SHO03B W9 T WRCTE'S PN, B)edD 903NnY wWods's N/,
WYRIPH T, DDE D), ByZs 50530 TW DR ABRCAT R, WFTITZHT),

9% IS | JrepricdeodR WEIBBIRY 003V W FRIDYT).

Module-3

1.

JAASA3UAAt2AZAPAUA%AA 2AAVAAU §°AA2AZAEA £A2AAgAZLY¥AUAAA - Ordinal

numerals and Plural markers

2. £AZAfA [ npEAzsAxASPA QaeAiAiAYAzZAUA%AA 2AAVAAD 2Atd UAAt2AZAPAUAY%AA
Defective / Negative Verbs and Colour Adjectives
3. e, 8/ wd,R, ABFIT, Fe)030,8 3 2WwI0,0 STFORT BWNRH DI, 0F;NPH
Permission, Commands, encouraging and Urging words (Imperative words and sentences)
4, TN FOPoRBAY A, B, 30D IP3, &F)3;0HNe)H 03, B0WRACODH B)FTo0NYH
Accusative Cases and Potential Forms used in General Communication
5. "0 ®3), 900" ITooNT 300RTRY), 00T ;30W3F sDIB), ORCPOGFFT
3030 IWND - Helping Verbs “iru and iralla”, Corresponding Future and Negation Verbs
BRCFEI] D R)R.T 3003 W T WRACEF AP, R)eID 903N wWoés's Y,

3, WYRPH T, DAE D), ByZs 050 TW DR ABRCAT R, WFTITZHT),
FOTO APON | WD FNFRODN WENHEIFTRY eH3903T W FHJZHTW.
Module-4

1. RBectdF (303ad), FOWOE FIAWT DI, WA, FAWT I)3;00N) T3,

ARCPOFPF T IWNY W' F- Comparitive, Relationship, Identification and Negation Words

2. 300 D3I IDOHT BTone 3oIRBAY DG IToONRP) -
Different types of forms of Tense, Time and Verbs
3. o, -3%, - 3), - D), - 3N, - @O, - 1T, -T°, YW, Hode &3;0dnFeodn
BRI, PR3 DI, VBF Do T 0T 8W - Formation of Past, Future and Present
Tense Sentences with Verb Forms
4. BOorEdT Don; D3I, Tows3 Wi, HDFW 93T wr0db3ned
Karnataka State and General Information about the State
Lesson — 15 33,8 W& 03), W03 - Kannada Language and Literature
BRET DI, | HIT P03 W T WRCEF PN, B)eD o3 w30é3s N,

20T IPOR | WYRPYT), A TD3), B,T; BB E IBRO3REATR), 2RI,

TP FNFRODNR WENHEFNY w0033 W FRITHT).

Module-5
1. 259R FOAOD ) NI, RB2LICB 0B, PRV
Do's and Don'ts in Learning a Language
2. PART -1II, Kannada Language Script Part — 1
3.  PART -III, Kannada Vocabulary List : 030RB0H ) DIRCIABRCN 33,3

R[TNYH - Kannada Words in Conversation
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BRET DI, | HI.T P03 W ¢ WRCEF PN, B)eD o3 w30éss N,
DT IO WYRPH T, DAE DB, By 0530 TW DR ABRCAYR, WFRIZHT),
TP FNFRODNR WENHEIFNY 0033 W FRITFHT).

YT 39,8 IG;W FOFTONOW AW DFNPNR e3rdad eodddeoned 3,

B 30031eM: course Outcomes (Course Skill Set): At the end of the Course, The Students will be able

To understand the necessity of learning of local language for comfortable life.

To Listen and understand the Kannada language properly.

To speak, read and write Kannada language as per requirement.

To communicate (converse) in Kannada language in their daily life with kannada speakers.
To speak in polite conservation.

U

Assessment Details (both CIE and SEE)

(methods of CIE need to be definetopic wise i.e.- MCQ, Quizzes, Open book test, Seminar or micro project)

The weight age of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The student
has to obtain a minimum of 40% marks individually both in CIE and 35% marks in SEE to pass. Theory Semester End
Exam (SEE) is conducted for 100 marks (03 hours duration). Based on this grading will be awarded.

NT030 e3030F RPN BI T &)$H0 88 F¥NT0.8023.83-Continuous Internal Evaluation (CIE) :
1. BRWBAT APoINY) : FVIRDCE,, WD 30D, :HoBO0D )3, NN, dTo:DFNY Wome
FORBS FPB ;R )R, BIVRITOI 9FNTROTIMITO0IB Vo;pe03 X3, e,
FCDFH .
2. 93;38,083F IY¥, VCRIPHT), FWOoG B P23 wFor B PN H3), 833,
FPWOOD 23¢30:383FNYR), 3030¢2BRIFHT. S8 DE30DH ), WP OB R,
B WBITONTI3 3.
3. F3ABROT) AP BB, 3N AT WP RS B)3odhodhe), w03
SRCDRTR,FHTD.
BB, 0 90303 BDCE 0 88 F¥NS030823.13 - Semester End Exam (SEE):
1. &3, 83F0HS), 10 FRorR)00x )3, NeH 901338, )33, 20 20FRIR 963 .
2. R303R0T) APNVOT 2 FPor &), NYH YUY E3.
3. R303R07) FRr &3, FEOFWeN D3, FOWORDAWOI3 vk &)F,Ned O3 3.
4. ATO:DF 10 FPorR)eeer B)F,NFS, 05 F, e03 DFWIE. 03 Dreven &3
AINDOT 20T FROFR)eNT &)3,0H ), 03 DILICH.

(Suggested Learning Resource):
)3, dTO;O 0N INDHLAVIE BB;R)R.T
“UE TS, 3"

- . N, 3D 3
R)TEW : RF)yTT0N, A3 L£3.V0D; 39037 BTN, ¥ NDed.

323, 03 DI, FEUTF LuidMeN :

1. TS,B 9DTD, TPT0F) 9330 AFOR, AT3CAINDOR H3), BT TosT dWo;DFNRPD
3, BTV BEB/0ow; NPO0T WOR Foor&3re), 90,30 vt Lnne’d) 98330
TR PoRODF), TR IDHoHBS), FAohen eHhBeomen=o3 AW IRATIT
FHIRNYD, TFI,B @OYNTD, FTODNT0TW Wo0I NI), XNFFOE OHTH3
2O TNT B ZABRTR), MR

2. FS,B8 30035 VDRI, TS, B ©9DTD_, TPTO0 e 3), B, B ToNne 0T, y8 qeoa3od
SRt @3B0 TR, TR B B, BOR,, 30D IRODAOR FOWOFHE,,
BTEBRTR, NedIRIFHT.
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B.Sc - I Semester (2).3,- &)FeD IR ,0F)

JO0X, 3T F9,TB
ROD FOF€3 (Course Code) 21KSK19 Q3030 e3030%F =0
FPoHoRIT oFned (CIE)

wOT) WoUTTF, WelP~ e @z |L-3,P-0,S5-1=03 AR 0% 903,83 IDEF 0D 50
(Teaching Hours/Week (L:T:P: S) noé&3ned / 3003, | evosnied (SEE)

W&, WRCE T 93D 40 no&3neh 2885, ©0THY 100
Total Hours of Pedagogy

FTE33 (Credits) 03 ROCT 0D 9TD 03

TO0X, 8% T3, B BT;B3 FOFT 0D B3 £31e (Course Objectives):

BB AP FNTINTFHTDOT T00R, 3% TS, BT BRI 3003, F9,B:S),,
T, B T 3Z;, RO, 98 NI, TOBI SHROD TWD2WFOD WD FRTWITFHT).

3908 dTWODFAPR 3531 F T3, B T3 230Z0DH B)ed FOF'E,NY 50333
BDWoDhH®), R ERRBIFHTD.

39039)F V3. RBDWOD FG D), T)00R FFINY'S), TRI-THR BowoFRE,03
ROWAIRITHTD.

T, BB, 39087 I, INY dRODHTF, FOWODAITW BT dRODNRY ), IDWOD
TRFRRIFHTID.

TS, B WOTOYLO;R, FOIOT; T3, BB ToNe SRPI 3,30 IWNY IDWod

T RFTRRIFHT).

BRCF #H3), )T 35e3R,, (Teaching-Learning Process - General Instructions) :
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes.
1.

J00R,,8F TS,B B RO;R)RII, WRDI) Iondohd), dxs0 JA,3 HIT
353003 W95 WRCEF dPoIRN), 9HIDAPT). R 903N wWoéss MY,
30350080 JTRDFNFR, FBCRRFPT) H3), 3VR3cH), 9FPRe'Sd, WBFIen
93T IR TR TIF) T).

BR8er 30320 8T @BNW030 YALWR BREDCTT RRODTHIT Ted3; DI,
R0, 93, TORBI-THROD 03RS, 3IoN3ohe), AAE DI, TpF; PDT
V03T WWBEFR I FIDTNO ), ).

Q3BT 303 ST ODNTRONYR), WFITAPE) - 0BT  Fed-Towd;
TOWOHTBA), FIAINY WBIZ0 D3I, StAINY) DI, TG TR ;NY DR eo3ndn
ToWOPRE,;, TN WBINH, JoyoRBrieh, asmened¢ 930 dDIFF0) WIS
ARDTF I, T dRODNAT R, E32¢€3, RBWE S G eHNY T2003T B LRI T,
NS TRTEOOD FH3; WACHEHIN IFoWOFRE, dPoSNFS), dFTT do:DFNPN
9 BROTONIE DES0H ), 9FRBRRABTA Y, WTBITW).

R8T -1

T, B TR, BB DI, F0F, 431 FO0WORAT SeaIne :

1. Foor&d¥ J0X,08
- BOR VONUTON;
2. FooF&3TT DICTV0 : wOTD LIPPRF W03
- 23 [oTEIRHW,0D;
3. SRP3I PoRoeN F3,3
- 0. % 3RSLT DI, FE). ). FCBTHheSF

BPRER D3I, | I.T 35003 W T WRCHEE Ao, RedD o3Ne Wols s N,
FOTO AP | WFRFP T, A& D IB), By T;s 5053560 T AR O3 CNFR), WFRIF WD,

ATODFNFRODN W3EREIFRY 230033 W3 FRIFHT).
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8T -2

TR oN (S3TIT FRTIF)
RSN : AP, 9F,DTOTIC), 9 NT)2I), €30 3, 030Dy,
20BT A od;, 30D 3, ©F,D,.
FCIFINYH : TWOOTR) F© WO OTER F© - PBOWO T
3 B3IDTV) FoW; TP DI - FSTWOS

3. 33, BTN : 300 TRBAY TH&), - BT RO,
R8N - WP T3 TSN
4, BIRT NEB : VAN BT, WRBRTRICA
BRPEI] D R)RF 35003 Wo T WRCHEF PN, IsId 903N W3éssr YN,
3, WY B), DDE DBy, ByBs BRGFeHT IB3RCRT R, WTRIFHE,
FITO PN | DTODFNFRODT WEREIFAY 030033 W23 FRIFHT).

T -3

FTORs N (STIT)

1. DoB3DS N, : B.ed.23.

FIVIW) FOO WO . §3.09. W0
BPIWIDS NE3 : BTIoR)

BoR 30D FToNT : F.AX’. SCJOBIO,eAd
FDHI,N0B DI : 2B.07°. dILTR,,
e3 D0 T3 DT : WorF¢T 30T
BRCHS DTY TR : AT Donod;

No oarwDd

(ANCIY ATV I
3,
)T IO

@N T 353003 W F WRCTF JToR, R)eID oINS Feés's NS,
WY, AAE DI, ByBs 03507 A A3RRT ), WFRITFHT,
QTP FRYRODNR WEHWEIFNY 130033 2323 FRIFHTd.

DT -4

3003% [, VDWOD, FG D3, Bjaos FFS
1. T39. BO® 0 B LB,00D; — 3353, eI, 08T : d AV NP SFTOW®
2. oD : WRHGIC0T)
3. DN DOW NOBN VRF3 : &.23. Weetddonod;

AANCIY ATV
3,
)T IO

R)RT 3003 WoF WRCEF JdPod, &eID 903N w3éss YR,
WY, HAE DI, ByT; 35053507 A OSRRT ), WFRITFHTD,
QTP FNYRODNR WEHWEIFNY 130033 2323 FRIFHTd.

DT -5

AR N D3I, 303259,
1. FOBHZ® FSAYH D3, KCORTTOD 20, S : FOTPR DEWIBL,
2. ‘¥ D3I, ‘W OB 3039,03NYH DI, TSI, BT &3zH0Me*
3. TS, R - FOPE;A0* F FeCT*
4. 3908F BWHEACS . 3008)F TN WODLOAT F,B BTWNYH*
* (93950 3, 19, 20 3B, 21 YH)NYH AZ0e) OHDOT IFTFEIB “ SRV I 3,3 ”
PR FDOT €30, SCOTINY) - Wo. . LT DI, BE).. . T[T IF.

FREI =D
3,
FOTO PO

R)RT 3003 WoF WRCHEF JdPoN, IeID 903N wéss YN,
WYRP T, AAE DI, ByZ;s 0520 TW AR ABRCAY R, WFRIZHT),
AT;DFNYRODN WEHWEIFNY 150033 2323 FRIFPHTd.
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TOO0R,y 8T TR, B BB FAFTONOW AWODNFNPN 3113 9T RONY) H3),

@@@Oﬁﬁ%”): course Outcomes (Course SKill Set) :

1. dooDrne)d 30N3oh ), w3 :H3), FOLORS 0230030 SVT W RCFS30DH
FO3003woN T90R, 13 T, BT WRIN 303037 F0,BR,, FS,B8 T0H3;, FOX, 93
3), TR FHBODH BHDI) e3¥e307 230, SI), NP RATIZTT.

2. I3,B T003:B @Rjeddd TooHE, 35T TS, B T3 2303 0D,

TDFNAY) Fjeod FANYD 23D, 98T T Z;TW DTPIBHBANORW 9G3,FATR Y, 39,0.

3. 39037 I3 WOWOD TG D3I, Vo0 FFINY' ), PBI-BIBNR J0WOFRE,03
ROWoD M3 3.

4, IS,BBO), 3008F A2, SNY dRODTF, FOWODATW BOWOT) dRODNY
ROWoD M3 3.

5. 3,8 L0008, IoxIon; T, B8 Tone sRYI 393,808 IunY
TDWoHhWMH3 W YBO0T 0D vBRLNTE BoBPFRY' D), LWoROD WIFF DI,
RORBS VRO 0He ATODFNDT 9BROTOMI .

PRI a359c08 (Assessment Details- both CIE and SEE)

(methods of CIE need to be definetopic wise i.e.- MCQ, Quizzes, Open book test, Seminar or micro project)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The student
has to obtain a minimum of 40% marks individually both in CIE and 35% marks in SEE to pass. Theory Semester End
Exam (SEE) is conducted for 100 marks (03hours duration). Based on this grading will be awarded.

V0033 €3030% I[P RIBIT @310 &3 ¥ NS03023 B3-Continuous Internal Evaluation (CIE) :

1. BRWBAT APoINY) | FTIRDCE,, WD 30D, :HoBV0D I3, NYN, dTODFNY oo
FORVBS TPBO;RWS, TR, BBRII 9DBROTMITOIB RBT;53003 &3, NY),
FCHJFHTI).

2. 988,083 1Y, ARIPT, FWOoG B PF/3wFor B, Frned D3, 8373,
WD 23¢303E3FNFR, e303.0¢23RIFPTWd. B D3O, VPO HoRR),
FBWBITNEI 3.

3. T3ABROW) AW RB; yon N FPehoas &3odhodh ), wihaEold
SRCRTRPI,HT).

ZeB 0% 903,63 IDCTE 0 88 FYNST0.30823 83 - Semester End Exam (SEE):

1. FB,RBYFoHS, 10 FRor w008 &3, 1) 90138, 3R, 20 20FRINR 983 T.

2. 30307 AWNDOT 2 Fpor &3, N 9UY3.3.

3. ®303R0TW) FRor &F, N FETTFON D3, FOWORDATO3 R &)F, e U3 3.

4. dWODF 10 FROF R0l J)F,NY¥S) 05 B, en3d 0233, 03 DRdreven &8
AINDOT 20T FROFR)HT &)3,0H ), 03 DX2LICH.

(Suggested Learning Resource):
)8, 0DT) ANRDRBBRAVIE BT e)R, T
“T00X, 8T TS, B”
0. . 3. WRCBADonodD; DI, Bo. . 3 L3
RTRB : RFyJoooon, B LF,B0D; 3909F B, ATWO;OOD, WL TR.

323, B8 D3, PEUT tWwhdnen :

1. 39,8 A0H3; BORI),, F0,B 9WT,D, TPTT D 3I), 3,8 Tone J0X, 3 Yeroa3od
simenedt BTFE3R00R BFR,B TR SIB DI, FOX, 30D dR0DRADT FoWOFHES,
RBLBRTR), MedIRITHTH.

2. BOOFET D2 N D3I, 303230, 8 IVRI), BFENRPRI VT 20, S T3 DI,
303,239, 80 WOBNY'S), I90X, 3% TS, BT IT;NON PETTDN L)),
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