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UNIVERSITY OF KENT

SECTION 1: MODULE SPECIFICATIONS

1. Title of the module   
Further Analytical Methods for Engineers
2. School which will be responsible for management of the module
School of Advanced Technician Engineering
3. Start date of the module

September 2010
4. The cohort of students (onwards) to which the module will be applicable
2010

5. The number of students expected to take the module

30
6. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

N/A

7. Level of the module (e.g. Certificate [C], Intermediate [I], Honours [H] or Postgraduate [M])
Intermediate (I)
8. The number of credits which the module represents 

15

9. Which term(s) the module is to be taught in (or other teaching pattern)

N/A

10. Prerequisite and co-requisite modules

Analytical Methods
11. The programme(s) of study to which the module contributes

  Foundation Degree in Engineering     

  (Electronic/Electrical/P&P/Manufacturing/Mechanical)
  HNC in Engineering (Electrical/Electronic/P&P/Manufacturing/Mechanical)
12. The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

1) By the application of number systems, analyse and solve problems involving engineering situations 
2) Solve engineering applications by the implementation of graphical and Numerical methods
3) Show the significance of vector geometry and matrix methods to solve engineering applications
4) Apply differential equations in analysing and solving differential equations
13. The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

Cogent presentation of the use of estimation techniques and error arithmetic to establish realistic results from experiment

Apply quantitative methods and Microsoft Excel to estimate and determine engineering parameters from tabular and graphical form
14. A synopsis of the curriculum
1 Number systems: Error arithmetic: significant figures and estimation techniques; error arithmetic operations; systematic and random errors; application to experimentation and general laboratory work Complex numbers: real and imaginary parts of complex numbers, complex number notation; Cartesian and polar forms; modulus, argument and complex conjugate; addition, subtraction, multiplication and division of Cartesian and polar forms; use of Argand diagrams; powers and roots and the use of de Moivre’s theorem Engineering applications: eg electric circuit analysis, phasors, transmission lines, information and energy control systems

2 Graphical and numerical methods: Graphical techniques: Cartesian and polar co-ordinate systems and representation of complex number operations; vector representation; standard curves; asymptotes; systematic curve sketching; curve fitting; irregular areas and mean values of wave forms; use of phasor and Argand diagrams; application to engineering situations Numerical integral: determine the integral of functions using mid-ordinate; trapezoidal and Simpson’s rules Numerical estimation methods: method of bisection; Newton-Raphson iteration method; estimates of scientific functions

3 Vector geometry and matrix methods: Vector notation and operations: Cartesian co-ordinates and unit vectors; types of vector and vector representation; addition and subtraction; multiplication by a scalar; graphical methods. Matrix operations and vectors: carry out a range of matrix operations eg vectors in matrix form, square and rectangular matrices, row and column vectors, significance of the determinant, determinant for 2x2 matrix, the inverse of a 2x2 matrix; use Gaussian elimination to solve systems of linear equations (up to 3x3). Vector geometry: determine scalar product, vector product, angle between two vectors, equation of a line, norm of a vector, dot and cross products; apply vector geometry to the solution of engineering problems (eg velocity vector and mechanisms, acceleration vector and mechanisms, forces in static frameworks and structures, evaluation of static joint structures using dot product, phasors)

4 Ordinary differential equations: First order differential equations: engineering use; separation of variables; integrating factor method, complementary function and particular integral. Numerical methods for first order differential equations: need for numerical solution; Euler’s method; improved Euler method; Taylor series method

Application of first order differential equations: eg RC and RL electric circuits, time constants, motion with constant and variable acceleration, Fourier equation for heat transfer, Newton’s laws of cooling, charge and discharge of electrical capacitors, complex stress and strain, metrology problems. Second order differential equations: engineering use; arbitrary constants; homogeneous and non-homogeneous linear second order equations

Application of second order differential equations: eg RLC series and parallel circuits, undamped and damped mechanical oscillations, fluid systems, flight control laws, mass spring- damper systems, translational and rotational motion systems, thermodynamic systems, information and energy control systems, heat transfer, automatic control systems, stress and strain, torsion, shells, beam theory. Engineering situations: applications (eg heat transfer, Newton’s laws, growth and decay, mechanical systems, electrical systems, electronics, design, fluid systems, thermodynamics, control, statics, dynamics, energy systems, aerodynamics, vehicle systems, transmission and communication systems)

15. Indicative Reading List 

Bird J O — Higher Engineering Mathematics (Butterworth-Heinemann, 1999)

ISBN: 075064110X

Croft/Davis and Hargreaves — Introduction to Engineering Mathematics (Prentice Hall, 1995)

ISBN: 020162447

James G — Modern Engineering Mathematics (Prentice Hall, 2000) ISBN: 0130183199

Mustoe L R — Engineering Mathematics (Longman, 1997) ISBN: 0201178036

Stroud K A — Engineering Mathematics (Macmillan Press, 2001) ISBN: 0333916394

Stroud K A — Further Engineering Mathematics (Macmillan Press, 1996) ISBN: 0333657411
16. Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

The module is designed to offer a broad-base of study of key scientific principles, covering both mechanical and electrical concepts associated with the design and operation of engineering systems. It aims to provide the basis for further study in specialist areas of engineering.
Students will be expected to spend 150 hours of study apportioned as follows:  

· 50 contact hours: involving a mix of taught lessons to explain the theoretical  and practical aspects of the module

· 20 hours assessment and revision

· 80 hours private study
17. Assessment methods and how these relate to testing achievement of the intended learning outcomes

The module will be assessed by 4 in class tests

Each in class test (25%) will be 1.5 hours long and will assess the logical understanding of the principles studied in the SLOs.

18. Implications for learning resources, including staff, library, IT and space

This module will be taught and supported by appropriately qualified lecturers who have experience in supervising research projects.

All the items stated in the Indicative Reading List are available at the Medway Campus, Learning Resource Centre IT suites which all allow Internet, On-line T.I. Onestop Technical Index Facility. Practical sessions will take place in the Electrical Lab which is fully equipped to accommodate the requirements of learning outcomes. A full-time Technician supports the laboratory activities.

19. The Collaborative Partner recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching. Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs. Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.
If the module is part of a programme in a Partner College or Validated Institution, please complete the following:
20. Partner College/Validated Institution:
Mid Kent College
21. University School (for cognate programmes) or Faculty (for non-cognate programmes) responsible for the programme:
Advanced Computing & Engineering
SECTION 2: MODULE IS PART OF A PROGRAMME OF STUDY IN A UNIVERSITY SCHOOL
Statement by the School Director of Learning and Teaching/School Director of Graduate Studies (as appropriate): "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching/Director of Graduate Studies (delete as applicable)
…………………………………………………

Print Name
	..............................................

Date


Statement by the Head of School: "I confirm that the School has approved the introduction of the module and, where the module is proposed by School staff, will be responsible for its resourcing"

	.................................................................

Head of School
…………………………………………………….

Print Name
	..............................................

Date


SECTION 3: MODULE IS PART OF A PROGRAMME IN A PARTNER COLLEGE OR VALIDATED INSTITUTION 
(Where the module is proposed by a Partner College/Validated Institution)

Statement by the Nominated Officer of the College/Validated Institution (delete as applicable): "I confirm that the College/Validated Institution (delete as applicable) has approved the introduction of the module and will be responsible for its resourcing"

	.................................................................

Nominated Responsible Officer of Partner College/Validated Institution 
………………………………………………….

Print Name

………………………………………………….. 
Post

	..............................................

Date




………………………………………….

Partner College/Validated Institution
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