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Instructor’s Name	:	Mr. Mong Mara
Course Name	:	Math for Engineering III
Year	:	2
Credit Points	:	3
Prerequisites	:	Math for Engineering I, II
Co-requisites	:	None
Course Aim and Purpose	:	This course is designed for students in Civil Engineering and Electronics and Electrical Engineering in semester 1, year 2. It provides strong knowledge and understanding of advanced calculus to engineer students. The course is essentially very important basis for students to catch other courses which straight concern with their fields of study. The main topics include partial differentiation, multiple integrals, and ordinary differential equation and system of ordinary linear differential equations. 

Student Learning Outcomes
By this course, students will learn to
· Define the function of several variables; compute the partial derivatives, and total differentials.
· Compute double and triple integrals.
· Apply the computation of multiple integrals in finding the plan area, surface area, volumes, mass, center of mass, moments and moments of inertia by multiple integrals.
· Define what deferential equations, initial-value problems and their solutions are.
· Solve certain types of first-order differential equations.
· Solve two kinds of second-order nonlinear equations. 
· Use Method of reduction of order, Method of Undetermined Coefficients, and Method of Variation of Parameters in solving appropriate differential equations.
· Solve Linear System of differential equations.

Content of Courses (Syllabus Content)
Chapter 1: Partial Differentiation
1. Function of Two or More Variables
2. Limits and Continuity
3. Partial Derivatives
4. Directional Derivatives and Gradients
5. Total Differential
6. Chain Rule
Chapter 2: Multiple Integrals
1. Double Integrals
1.1. Definition
1.2. Properties of Double Integrals 
1.3. The Computation of Double Integrals over Rectangular and Nonrectangular Region.
1.4. Change of Variables in Double Integral
2 Triple Integrals
2.1 	Definition
2.2	Computation of Triple Integrals over a Parallelepiped Region
2.3	Various Simple Regions
2.4	Change of Variables in Triple Integrals
3 Application
3.1	Computation of a Area of a Plane Region
3.2	Computation of Volume of a Solid
3.3	Surface Area
3.4	Mass, Moment and Center of Mass
3.5	Moment of Inertia
Chapter 3: Ordinary Differential Equation I
1 Introduction to Differential Equation
1.1 What is a Differential Equation?
1.2 Order of a Differential Equation
1.3 Solutions
1.4 Implicit/Explicit Solution
1.5 Initial-Value Problem (IVP)
1.6 General Solution of a Differential Equation
2 Separable Equations
3 First Order Linear Equations
4 Bernoulli Equations
5 Riccati Equations
6 Exact Equations
7 Homogeneous Equations
Chapter 4: Ordinary Differential Equation II
1 Second Order Nonlinear Equations
2 Homogeneous Linear Differential Equations
2.1 Linear Independence
2.2 Wronskian
3 Reduction of Order
4 Homogeneous Linear Equations with Constant Coefficients
4.1	Auxiliary Equation with Distinct Real Roots
4.2	Auxiliary Equation with Repeated Real Roots
4.3	Auxiliary Equation with Complex Roots
5	Non-homogeneous Linear Differential Equation with Constant Coefficients
5.1 	Using the Method of Reduction of Order to Find a Particular Solution 
5.2	Method of Undetermined Coefficients
5.3 	Variations of Parameters
Chapter 5: System of Ordinary Linear Differential Equations
		
Learning and Teaching Strategies
· In-class instruction
· Small group/individual discusses and/or practice.

Assessment Methods
· Class participation, acceptance, and discipline			5%
· Mid-Term exam								15%
· Project works and/or Assignment					20%
· Final Examination							60%
Learning Resources
	Books
1 Howard Anton, Calculus with Analytic Geometry, 4th edition  (Available at NU library)
2 Piskounov, Calcul Différentiel et Intégral, 2eédition revue, Moscou, Édition Mir, 1966.  (Available at NU library)
3 Richard Bronson, Differential Equations, 2nd edition, McGraw-Hill In., 1994.
4 Stephen L. Campbell, An Introduction to Differential Equations and their Applications, 2nd edition, The United States of America, 1990
5 Strauss, Bradley, Smith, Calculus, 3rd edition, The United States of America, Prentice Hall, Inc., 2002. (Available at NU library)
6 Varberg, Purcell and Rigdon, Calculus, 8th edition, The United States of America, Prentice-Hall, Inc., 2002. (Available at NU library)
Websites
1 http://www.math.com/
2 http://en.wikipedia.org/wiki/Calculus
3 http://mathworld.wolfram.com/
4 http://tutorial.math.lamar.edu/
5 http://www.emathzone.com
6 www.sosmath.com
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