COURSE INFORMATION

Coursc Code
Coursc Title

[.evel/Term

: Math 201

: Vector Analysis, Laplace Transform
& Co-ordinate Geometry

: 2/1

Lecture Contact Hours
Credit Hours

:3.00
- 3.00

PRE-REQUISITE

Math 101 and Math 103

CURRICULUM STRUCTURE

Outcome Based Liducation (OBE)

SYNOPSIS/RATIONALE
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Purpose of this coursc is to introduce basic knowledge to identify and solve vector mathematical
problems, to demonstrate practical applications of Laplace Transform and analyze co-ordinate

geometry.

OBJECTIVE

1. Be able to impart basic knowledge on the vector analysis, laplace transform and geometry.

2. Achicving ability to familiarizc the students with straight lines, pair of straight lines, circles, conics
in 2D and 3D co-ordinate systems.

3. Be ablc to find the length, volume and arca of objects related to engineering study by using vector,
application of Laplace transform to ordinary differential equations and also solve the problems of the
pair of straight lines, circles, system of circles, parabola, cllipse etc.

COURSE OUTCOMES & GENERIC SKILLS

No.

COl

CO2

CcOo3

matrices, and their propertics.

3D co-ordinate systems.

Bloom’s Assessment
- CQLlrsc Outcome Taxonomy CP|CA | KP Methods
Know the physical explanation of different T, F,
vector notation and Define Laplace transform, ASG
inverse Laplace transform, different types of Cl1-C2 1 3
Explain the characteristics of conics and T, Mid
familiarize with straight lines, pair of straight Term Exam,
lines, circles, radical axis and center in 2D and C2 1 3 F
Calculate length, volume and arca of objects Mid Term
related to engincering study by using vector, C3 l 3 Exam, F,
ASG

Apply Laplace transform to ODE and PDEs and
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the knowledge of gcometry in cngincering
study. Solve the problems of the pair of straight
lines, circles, system of circles, parabola, cllipse
cle.

(CP- Complex Problems, CA-Complex Activitics, KP-Knowledge Profile, T — Test ; PR — Project ;
Q Quiz; ASG - Assignment; F — Final Exam)

COURSE CONTENT

Vector Analysis: Definition of Vector and scalers & vector algebra, Scaler and vector products of
two vectors and their geometrical interpretation, Triple products and multiple products, Lincar
dependence and independence of vectors, Differentiation of vectors, Gradient of scaler functions,
Divergence and curl of point functions, physical significance of gradicnt, divergence and curl,
Decfinition of line, surfacc and volume integral, Integration of Vectors, Green's thcorem and its
application, Stoke's theorem and its application, Gauss theorem and its application in Engincering,

Laplace Transform: Definition of LT and Application of LT for Engincering , LT of some elementary
functions and propertics of LT, Sufficient condition for existence of LT, Inverse LT, LT of derivatives,
Unit step function, Periodic function, Some special theorems on LT, Partial fraction, Solution of DEs
by LT, Ilcaviside expansion formula, Convolution thcorcm, Evaluation of improper integral,

Application of LT

Co-ordinate Geometry: Introduction to gcometry for Engincering and Rectangular co-ordinates,
Transformation of co-ordinates, changes of axes, pair of straight lines, general equation of second
degree and reduction to its standard forms and properties, circles (tangents, normal, chord of contact,
pole and polar), Equation of conics, homogencous equations of second degrec, angle between straight
lines, pair of lincs joining the origin to the point of intersection of two given curves, equations of
parabola, cllipsc in Cartesian and polar coordinates, system of circles (radical axes, coaxial circles,
limiting points), Three dimensional co-ordinate system, dircction cosines, projections, the plane (angle
between two plancs, parallel & perpendicular plane, distance of a point from a plane) and the straight
line (coplanar lines, shortest distance between (two given straight lines), standard equation of sphere,
cllipsoid, hyperboloid straight lines, standard cquation of coincides, sphere and ellipsoid.

SKILL MAPPING
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No.

CO!l

CO2

cO3

Coursc Outcome

Learn the physical explanation of different
veetor notation and Define Laplacetransform,
inverse Laplace transform, different types of
matrices, and their propertics.

Explain the characteristics of conics and
lamiliarize with straight lines, pair of straight
lines, circles, radical axis and center in 2D and
3D co-ordinate systems.

Calculate length, volume and arca of objects
related to engineering study by using vector,
Apply Laplace transform to ODE and PDIs
and the knowledge of gcometry in engincering
study. Solve the problems of the pair of
straight lines, circles, system of circles,
parabola, cllipse ctc.

" PROGRAM OUTCOMES (PO)
1 121374]s5[6][7(8]9]10]11]1I2
3
3
3

(Numerical method uscd for mapping which indicates 3 as high, 2 as medium and 1 as low level of
matching)

Justification for CO-PO mapping:

Mapping | Corresponding

COl-
POI1(a)

CO2-
POI1(a)

CO3-
PO1(a)

L.evel of matching

Justifications

3

—

W

The knowledge of mathematics, science and cngincering
scicnces has to be applied to describe the operation of being
able to identify the physical explanation of different vector
notation, explain the complete concept about Laplace
transform, 2D and 3D geometry.

To cxplain the differentiation and integration of a vector
valucd functions in Cartesian, cylindrical and spherical
geometry and to solve the problems of the pair of straight
lines, circles, system of circles, parabola, ellipse etc. the
concept of mathematics and engineering sciences isrequired.

‘In order to construct and calculate the area and volume of
objects related to engineering study by using vector, solve the
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differential equations by Laplace transform is nceded the
concept of mathematics, physics and engincering sciences.

| ) - I B

TEACHING LEARNING STRATEGY

Teaching and Lcarning Activitics , Lingagement (hours)
IFace-to-Face L.carning
Lecture 42

Practical / Tutorial / Studio
~ Student-Centred L.carning
Sclf-Directed Learning

Non-face-to-face learning 42
Revision of the previous lecture at home 21
L Preparation for final cxamination 21
Formal Assessment
Continuous Assessment 2
Final IEixamination 3
Total 131

TEACHING METHODOLOGY

I.ccture and Discussion, Co-operative and Collaborative Mcthod, Problem Based Method

COURSE SCHEDULE
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Week 1

Class | |Definition of Vector and scalers & vector algebra, Scaler and veetor products
of two vectors and their geometrical interpretation
Class 2 |Deflinition of Vector and scalers & vector algebra, Scaler and vector products
of two vectors and their geometrical interpretation CT |
Class 3 Definition of Vector and scalers & vector algebra, Scaler and vector products
of two vectors and their gecometrical interpretation
Wecek 2 ) S
Class 4 [Triple products and multiple products, Lincar dependence and independence
of vectors, DilTerentiation of vectors
Class 5 |Gradient of scaler functions, Divergence and curl of point functions
Class 6  [Physical significancc of gradient, divergence and curl
Week 3
Class 7 |Definition of line, surface and volume integral, Integration of Vectors,
Green's thcorem and application
Class 8  |Delinition of line, surface and volume integral, Intcgration of Vectors,
Green's theorem and application
Class 9 |Green’s theorem and it’s application
Wecek 4
Class 10 |Gauss thcorcm and application in Engincering
CT2
Class 11 |. Stoke's thcorem and it’s application.
Class 12 |Introduction to geometry for Engincering and Rectangular co-ordinates,
Transformation of co-ordinates
Week 5
Class 13 |Introduction to geometry for Engincering and Rectangular co-ordinates,
Transformation ol co-ordinatcs, changes of axes, pair of straight lincs,
general cquation of sccond degree and reduction to its standard forms and
propertics
Class 14 [Changes of axes, pair of straight lines, general equation of second degree and

reduction to its standard forms and propertics
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Class 15

Week 6
Class 16

Class 17

Class 18

‘Week 7
Class 19

Changes ol axes, pair of straight lincs, general equation of sccond degree and
reduction to its standard forms and propertics

Circles (tungcnlé, normal, chord of contact, polc and polar), Equation of
conics, homogencous cquations of sccond degree, angle between straight
lincs, pair of lincs joining the origin to the point of interscction of two given
curves

Circles (tangents, normal, ‘chord of contact, pole and polar), Equation of]
conics, homogencous equations of sccond degree, angle between straight
lines, pair of lincs joining the origin to the point of intersection of two given
curves

Circles (tangents, normal, chord of contact, polc and polar), Equation of]
conics, homogencous cquations of sccond degree, angle between straight
lines, pair of lines joining the origin to the point of intersection of two given
curves

Circles (tangents, normal, chord of contact, pole and polar), Equation of]
conics, homogencous cquations of second degree, angle between straight
lincs, pair of lines joining the origin to the point of intersection of two given
curves

Class 20 |Equations of parabola, cllipsc in Cartesian and polar coordinates, system of
circles (radical axcs, coaxial circles, limiting points

Class 21 |Equations of parabola, cllipsc in Cartesian and polar coordinates, system of
circles (radical axcs, coaxial circles, limiting points

Week8 )

Class 22 |lquations of parabola, ellipse in Cartesian and polar coordinates, system of
circles (radical axcs, coaxial circles, limiting points

Class 23 [liquations of parabola, cllipse in Cartesian and polar coordinatces, system of
circles (radical axcs, coaxial circles, limiting points

Class 24 |liquations of parabola, cllipsc in Cartesian and polar coordinatcs, system of
circles (radical axcs, coaxial circles, limiting points

Week 9

Class 25 [Three dimensional co-ordinate system, dircction cosines, projections, the

planc (angle between two planes, parallel & perpendicular plane, distance of]

Mid

Term
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a point from a planc) and the straight linc (coplanar lines, shortest distance
between (wo given straight lines), standard equation of sphere, cllipsoid,
hyperboloid

Class 26 [Three dimensional co-ordinate system, dircction cosines, projections, the
plane (angle between two planes, parallel & perpendicular planc, distanceof
a point from a planc) and the straight linc (coplanar lines, shortest distance
between two given straight lines), standard cquation of sphere, cllipsoid,
hyperboloid

Class 27 [Threc dimensional co-ordinate system, direction cosines, projections, the
planc (angle between two planes, parallel & perpendicular plance, distance of
a point from a planc) and the straight line (coplanar lines, shortest distance
between two given straight lines), standard cquation of sphere, ellipsoid,
hyperboloid

Wecek 10
Class 28 [T'hree dimensional co-ordinate system, direction cosines, projections, the
planc (angle between two planes, parallel & perpendicular plane, distance of
a point from a planc) and the straight linc (coplanar lines, shortest distance
between two given straight lines), standard equation of sphere, cllipsoid,
hyperboloid

CT4

Class 29 |Definition of I.T and Application of LT for ngincering, LT of some
clementary functions and propertics of LT

Class 30 |[Definition of LT and ./_\pplic_iitvioil;of LT for Engincering, LT of some
clementary functions and propertics of LT

Week 11
Class 31 |Sufficient condition for existence of LT

Class 32 |11 of derivatives and it’s zllapiicalion

Class 33 |1 of Intcgration with application, LT of sinc and cosinc integral

Week 12 | - -
Class 34 |Unit step function and it’s application

Class 35 [Periodic function with examples, LT of some special function.

Class 36 [Definition of inverse Laiplaé?fransfonn and it’s propertics

Week 13
Class 37 [Partial fraction and it’s application in inverse Laplace Transform
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8 rer - . . W
Class 38 [lcaviside formula and it’s application

Class 39 '(_‘on\’oululiml thecorem, Lvaluation of improper integral, Application of LT

Week 14

Class 40 [Solve ODI s Byyl.i{l;acc transform

Class 41 [Solve PDI s by l.aprl'ac:,c.: transform

Class 42 | Application of LT in ling slrtidly N

ASSESSMENT STRATEGY

i - ‘;— o co Blooms
~ Components _ Grading Taxonomy
I CoOl,

C.lass Test/ 20% co2 Cl,C2

Assignment 1-3 oo c3

Continuous Asscssment —_—

(40%) Class Participation 5% CO3 C3
| Mid term 15% CC(())g‘ Cl,C2
e CO | Cl,C2
Final Exam 60% CO2 CL,C2

CO3 C3

o ~ Total Marks 100%

(CO = Course Outcome, C = Cognitive Domain, P = Psychomotor Domain, A = Affective
Domain)

REFERENCE BOOKS
I. Vector Analysis, 2nd Iidition 2nd Edition by Murray Spiegel, Seymour Lipschutz,
Dennis Spellman
2. Schaum's Outline of Laplace Transforms by Murray R. Spicgel. .
3. Lngincering Mathematics, Volume Two 2 II: Containing Coordinate Geometry of Two
Dimensions, Co-ordinate Geometry of Three Dimensions, Matrices.
4. Theory of Equations and Vector Calculus by K. Kandasamy, P.; Thilagavathy, K.;
Gunavathy
A Text Book on Co-ordinate Geometry with Vector Analysis - Rahman & Bhattacharjee.
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