
 

  

 
Course Code CB1117 

Course Title Engineering Mathematics (Core) 

Pre-requisites MH1810 Mathematics 

No of AUs 4 

Contact Hours 39 hours lecture, 13 hours tutorial 

    
Course Aims 
This course serves as a foundation course on engineering mathematics. It covers a broad 

range of fundamental topics, including Differential Equations, Linear Algebra, Vector 

Calculus, Probability and Mathematical Statistics. These key concepts will be important and 

useful to those of you who are pursuing Engineering studies, with applications in modelling 

and solutions of systems.  

 

Intended Learning Outcomes (ILO) 

After completing this course, the student will be able to apply the concepts of this course to 
various engineering disciplines in the following years of study.  At the end of this course, 
you should be able to:  

1. Describe and apply ODE models towards simple systems 
2. Solve first and second order ODE problems, including Laplace transform or linear 

algebraic methods 
3. Recognise PDE models and integrate functions of several variables over curves and 

surfaces 
4. Describe and apply basic concepts of probability and statistical inference 

Course Content 
1. Model a simple system to obtain a first order ODE.   
2. Solve linear and nonlinear first order ODEs as well as the second order linear 

homogeneous and nonhomogeneous ODE  
3. Solve initial value problems using the Laplace transform.  
4. Calculate determinant and matrix inverse of higher order matrices.  
5. Solve a system of linear algebraic equations using Laplace transform.   
6. Calculate eigenvalues and eigenvectors   
7. Use eigenvalues and eigenvectors to solve the 1st order linear systems  
8. Apply partial derivatives to evaluate directional derivatives, gradient vectors, tangent 

planes, etc.  

9. Determine the extrema of functions of multiple variables and apply it to different 

practical maximization/minimization problems.  
10. Apply multiple integral to evaluate areas, volumes, etc.  
11. Perform line integral and surface integral over given curves and surfaces.  
12. Use Fourier series to represent any periodic function  
13. Apply the method of separation of variables to solve 1D heat equations  
14. Apply probability theory and basic mathematical statistics 

 

 
 
 
 
 



 

Assessment (includes both continuous and summative assessment) 
 

Component Course  
LO Tested 

Related Programme 
LO or Graduate 

Attributes 

Weighting Team 
/Individual 

Assessment  
rubrics 

1. Quiz 1  1, 2 EAB, SLO, a, b, c 20% Individual Refer to 
appendix 1 

2. Quiz 2  3 EAB, SLO, a, b, c 17% Individual Refer to 
appendix 2 

3. Class 
Participation in 
Weeks 8 to 13 

3,4 EAB, SLO, a, b, c, j 3% Individual  Refer to 
appendix 3 

3. Final exam  
(2.5hrs; Closed 
Book) 

1,2,3,4 EAB, SLO, a, b, c 60% Individual  

Total 100%   

 

 


