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Course Objectives:

To equip the students with the essential mathematical skills and techniques that are
relevant to the engineering fields and enable them to solve engineering problems using
mathematical methods.

1 Derivatives and its Applications {10 hours)

1.1

Review of derivative and differentiability, mean value theorems with
interpretations

1.2 Indeterminate forms, types and their real life examples, L-Hospital's Rule
1.3 Power series of single valued functions
1.3.1  Taylor's series
1.3.2  Maclaurin's series
1.4 Asymptotes to Cartesian and Polar curves
1.5 Pedal equation to Cartesian and Polar curves
1.6 Curvature and radius of curvature for Cartesian curves
2 Antiderivatives and its Applications (11 hours)
2.1 Review of definite and indefinite integrals
2.2 Differentiation under integral sign
23 Improper integrals
24 Application of Beta and Gamma functions
25 Area, arc length, volume and surface of revolution in plane for Cartesian
curves
26 Centroid and moment of inertia under area of curve
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Ordinary Differential Equations and its Applications {10 hours
& (il Y

3.1 Review of: Order, degree, solution of first order first degree differentia)

2quations by variable separaiion methog and solution of homogeneous
equations.

3.2 Linear differential equation and equations reducible to linear differential

equation of first order Bernoulli's equation, modeling electric circuit

3.3 First order and higher degree differential equations; Clairaut’s form
3.4 Linear second order differential equations with constant coefficient and

variable coefficients reducible to constant coefficients, Cauchy’s equations
and modeling mass spring system

3.5 Application in physical sciences and engineering

4

Plane Analytic Geometry (4 hours)

4.1 Transformation of coordinates: Translation and Rotation ,
4.2 Equation of conic in Cartesian and polar form, identification of conics

5

Three dimensional geometry (10 hours)

5.1 The Straight line: symmetrical and general form

5.2 Coplanar lines

5.3 Shortest Distance

5.4 Sphere: General equation, plane section by planes, tangent planes
2.8 Introduction to right circular cone and right circular cylinder

Tutorials
There shall be related tutorials exercised in class and given as regular homework
exercise. Tutorial can be as following for each specified chapters
1. Derivatives and its Applications
2. Antiderivatives and its Applications
3. Ordinary Differential Equations and its Applications
4. Plane Analytic Geometry
5. Three dimensional geometry
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