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自强不息　力求上进
	新 加 坡 工 程 专 家 协 会               
Singapore Institute of Engineering Technologists (SIET)
Website : www.siet.org.sg 
.   SIET – a National Professional Body for Engineering Technologists (≈ Incorporated Engineer in UK) & EngineeringTechnicians in Singapore.

.    SIET is a Founder Member of World Federation of Engineering Organizations (WFTO). [[website : www.wfto.org ]

.    SIET is a Full Member of Singapore Professional Centre (SPC). [website : www.spc.org.sg ]
.     SIETI – WCI Certified Professional Center. [website: www.worldcertification.org ]

	SIET – Lifelong Learning Centre

96 Waterloo Street, #02-02, Singapore 187967.




	SIET – Special Competency Tests in Engineering Mathematics (5 Levels)

	Level 1 – Engineering Mathematics 1 

                [≈ GCE(O) Additional Mathematics/SIET – Level 1 Exam standard]

Level 2 – Engineering Mathematics 2

                [≈ GCE(A) H2 Mathematics standard]
Level 3 – Engineering Mathematics 3

                [≈ Poly Diploma/University First Year/formerly EC Part 1/ now IEM Part 1/SIET- Level 2 Exam standard]
Level 4 – Engineering Mathematics 4

                [≈ University 2nd Year standard]
Level 5 – Engineering Mathematics 5

                [≈ University 3rd Year/formerly EC Part 2/now IEM Part 2/SIET – Level 3 Exam standard]


Outlines of SIET – Special Competency Tests in Engineering Mathematics (5 Levels)
(1) Level 1 – Engineering Mathematics 1
[≈ GCE(O) Additional Mathematics (Syllabus 4038)]
[SIET – Level 1 Exam standard]
[Full details from website: http://www.seab.gov.sg/oLevel/2013Syllabus/4038_2013.pdf ]
1. Algebra : Quadratic equations and inequalities; Indices and surds; Polynomials; Simultaneous equations in two unknowns; Partial fractions; Binomial expansions; Exponential, logarithmic and modulus functions.

2. Geometry and Trigonometry: Trigonometric functions, identities and equations; Coordinate geometry in two dimensions; Proofs in plane geometry.

3. Calculus: Differentiation and integration of xn, sin x, cos x, sec2 x and ex, together with constant multiples, sums and differences; use of second derivative; integration of (ax + b)n for any rational n, sin (ax + b), cos (ax + b) and e(ax + b); evaluation of definite integrals; application of differentiation and integration to problems involving displacement, velocity and acceleration of a particle moving in a straight line with variable or constant acceleration.
(2) Level 2 – Engineering Mathematics 2 

[≈ GCE(A) H2 Mathematics standard (Syllabus 8740)*]
[For full details, please refer to website: http://www.seab.gov.sg/aLevel/2013Syllabus/9740_2013.pdf  ]
[*This syllabus prepares students adequately for university courses including mathematics, physics and engineering, where more mathematics content is required.]


Section A (Pure Mathematics)

1. Functions and graphs : Functions, inverse functions and composite functions; Graphic techniques; Equations and inequalities.
2. Sequence and series : Summation of series; Arithmetic and geometric series.
3. Vectors : Vectors in two and three dimensions; The scalar and vector products of vectors; Three-dimensional geometry.
4. Complex numbers : Complex numbers expressed in Cartesian form; Complex numbers expressed in polar form.
5. Calculus : Maclaurin’s series; integration by partial fractions; integration by parts; integration by a given substitution,

Section B (Statistics)

6. Permutations, combinations and probability
7. Binomial, Poisson and normal distributions

8. Sampling and hypothesis testing

9. Correlation and Regression

(3) Level 3 – Engineering Mathematics 3

[≈ Poly Diploma/University First Year standard][SIET – Level 2 Exam standard]
[Based on CG101 – Engineering Mathematics of IEM Exam Part 1]
[For full details, please refer to website: http://www.myiem.org.my/content/iem_bem_graduate_examinations-255.aspx ]

1. Use advanced calculus for the mathematical solution of engineering problems: solve ordinary differential equations of first order; solve higher-order linear differential equations with constant coefficients; find coefficients of Fourier series arising in engineering problems.
2. Solve engineering problems using linear algebra : solve eigenproblems arising from engineering problems.
3. Use discrete mathematics for engineering analysis : manipulate and simplify Boolean expressions arising from switching circuitry, etc.
4. Apply probability and statistical principles in engineering applications.

(4) Level 4 – Engineering Mathematics 4 (Mathematical Methods)[≈ University 2nd  Year standard]
[Based on DG202 – Mathematics of IEM Part 2 Exam]
[For full details, please refer to website: http://www.myiem.org.my/content/iem_bem_graduate_examinations-255.aspx ]

Mathematical Methods
1.
Express functions of 2 or 3 variables in terms of other variables.
2.
Find Taylor series expansions.
3.
Determine both constrained and unconstrained maxima and minima.
4.
Apply Laplace transform methods to the solution of differential equations: (a) transfer functions; (b) convolution theorem.
Numerical Methods
1.
Solve sets of linear equations: (a) Gauss-Seidal and Jacobi methods.; (b) matrix factorization methods.
2.
Solve numerical optimization problems: (a) direct search method; (b) simple gradient methods.
3.
Determine matrix eigenvalues and eigenvectors: (a) direct and inverse iteration; (b) shift of origin.

4.
Solve simple systems of ordinary differential equations using eigenvalue analysis.

5.
Apply the above to vibration problems.

(5) Level 5 – Engineering Mathematics 5 (Numerical & Statistical Methods)
[≈ University 3rd  Year standard]

 [Based on DG202 – Mathematics of IEM Part 2 Exam]
[For full details, please refer to website: http://www.myiem.org.my/content/iem_bem_graduate_examinations-255.aspx ]

Mathematical Methods
1.
Solve problems involving vector calculus: (a) Green’s theorem; (b) Stokes’ theorem; (c) Gauss’s Theorem; (d) employ vector calculus to simple applications.

2.
Apply simple applications from field theory.

3.
Solve problems involving complex variable  theory: (a) analytic functions; (b) Cauchy-Riemann equations; (c) poles, zeros and residues; (c) conformal transformations.

4.
Apply Z-transform methods to the solution of difference equations and discrete systems.

5.
Solve second order partial differential equations by separation of variables including the use of Fourier series.
Numerical Methods
1.
Solve initial value problems for ordinary differential equations numerically: (a) Taylor series; (b) Runge-Kutta method; (c) Simple linear multi-step methods; (d) convergence and stability; (e) coupled ordinary differential equations.

2.
Solve boundary value problems for ordinary differential equations numerically: (a) shooting and finite difference methods; (b) simple eigenvalue problems.

3.
Use simple finite difference methods to solve partial differential equations.

4.
Solve initial value problems for partial differential equations numerically: (a) explicit and implicit procedures; (b) simple ideas on errors and stability.

5.
Solve boundary value problems for partial differential equations numerically: (a) direct solution of finite difference equations; (b) iterative solution of finite difference equations.

Statistical Methods
1.
Solve problems using Binomial, Poisson and Normal distributions to include (a) probability of defects in production; (b) errors in observations.
2.
Test samples to make statistical decisions : (a) χ2 ; (b) t-tests; (c) regression.
3.
Use Markov chains.
4.
Apply the above to queuing theory.

Essential Reading Materials for SIET - Special Competency Tests in Engineering Mathematics
	Level
	Competency Test
	Recommended Textbooks

	1
	Engineering Mathematics 1
[≈ SIET – Level 1 Exam standard]
- Suitable for those who are keen to study for a Diploma course in Engineering.
	1. GCE(O) - Additional Mathematics by Joseph Yeo, Teh Keng Seng, Loh Cheng Yee & Ivy Chow. Published by ShingLee Publishers. 9th Edition (2013)
2. GCE(O) – Additional Mathematics by Ang To Dzian. Published by Fairfield Book Publishers. New Edition (2011)
3. Discovery Additional Mathematics by Chow Wai Keung. Published by Star Publishing. 2nd Edition (2013).
4. Engineering Mathematics by John Bird. Published by Newnes. 6th Edition (2010).

	2
	Engineering Mathematics 2
- Suitable for those who are keen to study for a First Degree in Engineering.
	1. A Level H2 Mathematics by Alfred Low. Published by James Collins (Asia).

2. A Level H2 Mathematics by Federick Ho, David Khor, Yui-P’ng Lam & BS Ong. Published by Marshall Cavendish.

3. A Level H2 Maths Topical Practice by Lois Chee. Published by Educational Publishing House Pte Ltd. First published 2013.

	3
	Engineering Mathematics 3

[≈ SIET – Level 2 Exam standard]
- Suitable for Poly Diploma holders  who are preparing for the ‘top-up’ BEng degree.
	1. Engineering Mathematics by KA Stroud. Published by Palgrave-Macmillan. 6th Edition (2007)
2. Advanced Engineering Mathematics by Bajpai, Mustoe & Walker. Published by John Wiley. 2nd Edition (1993)

3. Higher Engineering Mathematics by John Bird. Published by Newnes. 6th Edition (2010).

	4
	Engineering Mathematics 4
- Suitable for Poly Diploma holders  who are taking the ‘top-up’ BEng(Hons) degree.
	1. Advanced Engineering Mathematics by KA Stroud. Published by Palgrave. 5th Edition (2007)

2. Advanced Engineering Mathematics by Erwin Kreyszig. Published by John Wiley. 10th Edition (2011)

3. Advanced Engineering Mathematics by Dennis G Zill & Warren S Wright. Published by Jones & Bartlett Learning. 5th Edition (2014).



	5
	Engineering Mathematics 5
[≈ SIET – Level 3 Exam standard]
	


Additional Sources of Information:

1. The Engineering Council, United Kingdom. [Website: www.engc.org.uk ]

2. Institute of Mathematics & Its Applications (IMA), United Kingdom. [Website: www.ima.org.uk ]

3. Royal Statistical Society (RSS), United Kingdom. [Website: www.rss.org.uk ]

4. American Society of Engineering Education (ASEE), USA. [Website: www.asee.org ]

5. Accredited Board for Engineering & Technology (ABET), USA. [Website: www.abet.org ]

6. Institution of Engineers, Malaysia (IEM). [Website: www.iem.org.my ]

7. City and Guilds of London Institute, United Kingdom. [Website: http://www.cityandguilds.com/Courses-and-Qualifications/engineering/electrical-and-electronic/9210-engineering-graduate-post-graduate-diploma ]
Administrative Details
	Exam Fee per sitting (2013) : 
       S$40 (Level 1); 
       S$60 (Level 2); 
       S$80 (Level 3); 
       S$100 (Level 4); 
       S$120 (Level 5)
Examination will be conducted on a quarterly basis (January; April; July; October); 3 – hour written test.
Intensive revision classes or Tutorials before Exam can be arranged if there is sufficient demand.

	Awards: 

SIET - Certificate of Competency (COC) : A COC will be issued to candidates who have sat and passed the ‘Test of Competency’.


	For further details, please contact:

	Dr Sam Man Keong
CEng, FIET, FSPE, PEng(UK), FBEng, CEnv, FSIET(F), Asean Engineer

FCQI, CQP, CMath, MIMA, CSci, WCMP, AFWCI.
Chairman, SIET Accreditation & Exam Board
WCI Appointed Assessor for WAP (World Accredited Practitioner) and WCP (World Certified Professional).
 HP: (+65) 96740515 ; Email: sammk1951@gmail.com 

Website : www.worldcertification.org 
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