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SHORT MODULE DESCRIPTOR (For module catalogue. MAXIM UM four lines 9pt print):
This module provides students with a number of fundamental mathematical skills and techniques which are essential
for the analysis of engineering problems.

ELEMENTSOF ASSESSMENT
COURSEWORK 50% EXAMINATION 50% END MODULETEST % PRACTICE %

MODULE AIMS:

1. Toensurethat all students reach acommon level of competence in basic mathematical skills.

2. To provide a sound foundation of mathematical techniques necessary for the analysis of engineering problems.
3. To encourage students to use computer algebra packages to solve engineering problems.

LEARNING OUTCOMES: At the end of this module students should be able to:
Use basic mathematical techniques to solve engineering problems.

Calculate the derivative and integral of various mathematical functions.

Solve first and second order ordinary differential equations.

Understand matrix algebra, complex number theory and vector theory.

Use a computer algebra package to solve engineering problems.

agrONPE

ASSESSED SKILLSELEMENTS:
Analysis and Evaluation; LO1, LO2, LO3, LOA4.
[.T.: LOS.

INDICATIVE SYLLABUS CONTENT:
Fundamentals. Numbers and inequalities, logarithms and indices, quadratic equations and factorisation, algebraic and
trigonometric manipulation.
Computer Packages: Introduction to self-learning and computer algebra packages such as Mathwise, Derive, Maple.
Differentiation: Differentiation from first principles. Sum, product, quotient and chain rule. Implicit and parametric
differentiation. Higher order derivatives. Applicationsto rates of change, maximaand minima.

Integration: Use of standard integral tables. Definite integral. Interpretation as an area. Methods and applications.

Complex Numbers: Algebra of complex numbers. Argand diagram and polar form. De Moivre's theorem.

Vectors: Scalars and vectors. Algebra of vectorsincluding scalar and vector products and their physical and

geometrical interpretation.

Differential Equations: Solution of first order equations by separation of variables and integrating factor. Second
order, constant coefficient, homogeneous and non-homogeneous equations. Application to
LRC circuits and mass-spring-damper systems.

Matrices and Determinants: Matrix notation for linear equations. Algebra of matrices. Determinants. Inverse matrix.

Solutions of systems of linear equations using matrices.

Recommended Reading:

A Croft and R Davison, “Mathematics for Engineers’, Addison-Wesley, 1999.
G James, "Modern Engineering Mathematics', Prentice Hall, 3 Ed., 2001.

K A Stroud, "Engineering Mathematics', Palgrave Macmillan, 5™ Ed., 2001.
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