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MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  Analytical methods
2 The Department which will be responsible for management of the module 
Faculty of Advanced Computing and Engineering
3 The Start Date of the Module  September 2008
4 The number of students expected to take the module   30
5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal

6 The level of the module Certificate [C]
7 The number of credits which the module represents   15
8 Which term(s) the module is to be taught in (or other teaching pattern)  Semester 1
9 Prerequisite modules: None
10 The programmes of study to which the module contributes
Foundation Degree in Engineering, HNC in Engineering

11 The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

To achieve this unit a student must:

1) Apply algebraic functions to analyse and solve engineering applications
2) Using trigonometric functions evaluate and solve engineering situations
3) Use the calculus to analyse and solve engineering situations

4) Apply statistics and probability to analyse and evaluate engineering data, systems and components
These learning outcomes directly relate to the listed programme learning outcomes A2, A3, A4 & A5 of the programmes listed in section 10.
12 The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

The following generic learning outcomes directly relate to the listed programme learning outcomes b14, C21, C24 & D33 of the programmes listed in section 10.
1) Present quantitative and qualitative information, together with analysis, argument and commentary in a  most comprehensive manner
2) Locate, extract, analyse, prepare and present data from various sources using appropriate qualitative and quantitative information
13 A synopsis of the curriculum
· Algebraic methods
Exponential, trigonometric and hyperbolic functions:

The nature of algebraic functions; relationship between exponential and logarithmic functions; reduction of exponential laws to linear form; solution of equations involving exponential and logarithmic expressions
· Trigonometric methods

Sinusoidal functions:
Review of the trigonometric ratios; Cartesian and polar co-ordinate systems; properties of the circle; radian measure; sinusoidal functions
Applications such as:

Angular velocity; angular acceleration; centripetal force; frequency; amplitude; phase; the production of complex waveforms using sinusoidal graphical synthesis; AC waveforms and phase shift

Trigonometric identities:

Relationship between trigonometric and hyperbolic identities; double angle and compound angle formulae and the conversion of products to sums and differences; use of trigonometric identities to solve trigonometric equations and simplify trigonometric expressions

· The calculus

The calculus:

The concept of the limit and continuity; definition of the derivative; derivatives of standard functions; notion of the derivative and rates of change; differentiation of functions using the product; quotient and function of a function rules; partial differentiation; integral calculus as the calculation of area and the inverse of differentiation; the indefinite integral and the constant of integration; standard integrals and the application of algebraic and trigonometric functions for their solution; the definite integral and area under curves, the integration by parts and integration by substitution
Further differentiation:

Second and higher order derivatives; logarithmic differentiation; exponential differentiation 

Applications of the calculus:

Eg maxima and minima, points of inflexion; rates of change of temperature, distance and time; electrical capacitance; rms values; electrical circuit analysis; ac theory; electromagnetic fields; velocity and acceleration and problems; complex stress and strain; engineering structures; simple harmonic motion; centroids; volumes of solids revolution; seconds moments of area; moments of inertia; rules of Pappus; radius of gyration; thermodynamic work and heat energy

Engineering problems:

Eg stress and strain; torsion; motion; dynamic systems; oscillating systems; heat energy and thermodynamic systems; fluid flow; ac theory; electric signals; information systems; transmission systems; electrical machines; electronics

· Statistics and probability:

Central tendency and dispersion:

The concept of central tendency and variance measurement; mean; median; mode; standard deviation; variance and interquartile range; application to engineering production

Regression, linear correlation:

Determine linear correlation coefficients and regression lines and apply linear regression and product moment correlation to a variety of engineering situations

Probability:

Interpretation of probability; probabilistic models; empirical variability; events and sets; mutually exclusive events; independent events; conditional probability; sample space and probability; addition law; product law; Bayes’ theorem

Probability distributions:

Discrete and continuous distributions, introduction to the binomial, Poisson and normal distributions; use of the Normal distribution to estimate confidence intervals to estimate the reliability and quality of appropriate engineering components and systems
14 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

Mustoe L R – Engineering mathematice (Longman, 1997)

ISBN 0201178036

Stroud K A – Engineering mathematics (Macmillan Press, 2001)

ISBN 0333916394

Tooley M and Dingle L – Higher National Engineering (Butterworth-Heinemann, 1999)

ISBN 0750646292

15 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
16 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%) would be 1.5 hours long and would test the students’ logical understanding of  the subject
	Subject specific learning outcomes
	Assessment Criteria

	1. Apply algebraic functions to analyse and solve engineering applications
2. Using trigonometric functions evaluate and solve engineering situations
3. Use the calculus to analyse and solve engineering situations

4. Apply statistics and probability to analyse and evaluate engineering data, systems and components

	· Analyse and solve engineering problems using appropriate methods that involve the use and solution of exponential and logarithmic functions
· Analyse and solve engineering problems using trigonometric functions

· Apply mathematical principles relevant to engineering (eg sinusoidal functions and radian measure) to solve engineering problems
· Simplify trigonometric expressions and solve trigonometric equations by the application of trigonometric and hyperbolic identities
· Use the product, quotient and function of function rules for differentiating algebraic and trigonometric functions
· Using mathematical principles relevant to engineering determine higher order derivatives for algebraic, logarithmic and exponential functions
· integrate functions using the rules, by parts, by

           substitution and partial fractions
· Analyse and solve engineering situations and engineering problems using the calculus
· Locate, extract, analyse, prepare, process, interpret and present engineering data using appropriate tabular and graphical form

· Evaluate the measures of central tendency and dispersion and use computer software for calculations
· Present and analyse various engineering data by applying linear regression and product moment formula 
· Describe the performance of systems and components through the use of normal distribution and confidence intervals

	Generic learning outcomes

	

	· Present quantitative and qualitative information, together with analysis, argument and commentary in a  most comprehensive manner

· Locate, extract, analyse, prepare and present data from various sources using appropriate qualitative and quantitative information

	· Cogent presentation of the analytical interpretation of engineering data  using verbal and graphical methods
· Preparation of a report on engineering data  in tabular and graphical form 


17 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 Horsted Centre, 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.

18 A statement confirming that, as far as can be reasonably anticipated, the curriculum, learning and teaching methods and forms of assessment do not present any non-justifiable disadvantage to students with disabilities

The learning outcomes, teaching and learning methods and assessments are accessible to and achievable by all students.  Specific requirements for disabled students to undertake work placements will be made as appropriate.  Any student with disabilities will not face any foreseen disadvantage or difficulties that cannot be reasonably addressed. 
Statement by the Director of Learning and Teaching: "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
	..............................................

Date


Statement by the Head of Department: "I confirm that the Department has approved the introduction of the module and will be responsible for its resourcing"

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

Head of Department
	..............................................

Date
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