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MODULE SPECIFICATION FOR MA321

1. The Title of the Module: MA321: Calculus and Mathematical Modelling

2. Department Responsible for Management: School of Mathematics, Statistics and Actuarial

Science

3. Start date of the module Autumn 2011

4. The cohort of students (onwards) to which the module will be applicable All stage 1

students on SMSAS BSc programmes starting in Autumn 2011.

5. The number of students expected to take the module SMSAS Stage 1 class (currently

about 300 students)

6. Modules to be withdrawn on the introduction of this proposed module and consul-

tation with other relevant Schools and Faculties regarding the withdrawal

MA301 Calculus and MA302 Mathematical Methods. MA301 was available as a wild card mod-

ule.

7. The Level of the Module: C

8. The number of credits which the module Represents: 30, ECTS 15

9. Which Term(s) the Module is to be Taught: Autumn and Spring Terms

10. Prerequisite and co-requisite modules: Prerequisites are an ‘A’ level in Mathematics or in

Mathematics and Statistics or Pure Mathematics or equivalent. In particular, students starting

the course are expected to be familiar with the Pure Mathematics core of ‘A’ level.

11. The Programme(s) of Study to Which the Module Contributes: First year students

registered for the following BSc degrees: Mathematics, Mathematics & Statistics, Actuarial

Science, Financial Mathematics, Mathematics and Accounting & Finance, Mathematics & Com-

puter Science, Mathematics with a Foundation Year, Mathematics with Secondary Education

(QTS)
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12. The Intended Subject Specific Learning Outcomes and, as Appropriate, Their Re-

lationship to Programme Learning Outcomes:

On successful completion of the module students will:

(a) have developed a good understanding of the real numbers and their basic properties;

(b) have acquired a sound understanding of the basic notion of a function and of the differential

and integral calculus of functions of one variable;

(c) have a basic understanding of differentiation and integration of functions of several variables;

(d) have a reasonable facility and increased confidence in manipulating inequalities;

(e) have a basic understanding of the concepts around sequences of real numbers and be able

to show properties such as convergence or divergence;

(f) be able to recognise the type of a given differential or difference equation and use the

appropriate method to solve it;

(g) be able to set up and solve differential and difference equations describing simple models

and interpret the solutions;

(h) have an enhanced appreciation of the material covered as a logical sequence of ideas;

The learning outcomes are associated with the programme learning outcomes

A1,A4,A5,B1,B2,B3,B4,B5,B7,C1,C2,C4,D1,D3,D6,D7.

13. The Intended Generic Learning Outcomes and, as Appropriate, Their Relationship

to Programme Learning Outcomes: On successful completion of the Module, students will:

(a) have developed a logical mathematical approach to solving problems; (B4,C2,D1)

(b) have a reasonably good standard of numeracy and computational skills (D3)

(c) have enhanced their time-management and organisational skills in the context of their study

and examinations (D6)

(d) have developed a foundation for further study skills in mathematical subjects (A3,D7)

(e) have increased their confidence in working independently by attempting and solving exer-

cises set as part of the course. (B4, B7, D1, D3)

14. A synopsis of the Curriculum

The course will introduce students to a rigorous approach to calculus and its applications. It

will provide a practical introduction to some of the basic ideas of mathematical analysis.

The course will cover the real numbers and functions of one real variable; the calculus of one

and several variables; inequalities; Taylor series; properties of sequences of real numbers; first

and second order linear and simple non-linear differential equations, linear first and second order

difference equations, application of differential and difference equations to solve simple problems.
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15. Indicative Reading List

Recommended Texts

S.J. Salas and E. Hille, Calculus: One and Several Variables, (7th ed.), Wiley, 1990.

R.K. Nagle, E.B. Saff and A.D. Snider, Fundamentals of differential equations [with CD-ROM],

6th ed., Addison-Westley, 2004.

Supplementary Texts

H. Anton, Calculus, 2nd ed., Wiley, 1984.

D.S.G. Stirling, Mathematical analysis, Ellis Horwood, 1987.

Other Texts of Interest

S. Lang, A first course in calculus, Addison-Wesley, 1979.

L.H. Loomis, Calculus, 3rd ed., Addison-Wesley, 1982.

Bronson, Richard, (1994) Schaum’s outline of theory and problems of differential equations, 2nd

ed, McGraw-Hill

Copies of these books are in the Templeman Library. Older editions of all these books are also

suitable.

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 consists of: No. of contact hours: up to 96: 72 lectures, 24 classes;

Total study hours: 300.

Teaching is mainly via lectures, but exercises also form a vital part. These are set regularly.

The lectures contain a description of the techniques concerned along with worked examples as

support for the problem classes. Students may seek advice and help with any aspect of the

module during the lecturer’s designated ‘office hours’ and the supervised classes.

17. Assessment and examination methods and requirements, and how these contribute

to students’ learning and to testing the achievement of the objectives.

Assessment : The unit is assessed by coursework (30%) and examination (70%).

Coursework :

A combination of assessment types will be used such as open-book written assessments which

are completed outside of contact hours, quizzes and class tests to test the learning outcomes 12

(a)-(h) and 13 (a)-(e).

Examination: A 3-hour written examination in Summer Term that will consist of questions and

numerical problems requiring short and long answers to broadly test the learning outcomes (a)-

(h) as outlined in Section 12 and demonstrate the generic learning outcomes and skills stated in

Section 13 (a)-(e).
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18. Implications for learning resources, including staff, library, IT and space This 30-credit

module replaces two 15-credit modules so no additional resources are required.

19. The School recognises and has embedded the expectations of current disability equality legisla-

tion, 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.

SECTION 2

Statement by the School 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

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

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

Revised February 2011, Minor correction April 2011
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