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Course Content

Below is presented a list of the learning modules used to achieve the learning outcome(s) for this course…

1. Role on Engineering Science in Engineering (5%)
Learning Outcomes:

Demonstrate an understanding of the role of Engineering Science in engineering applications. 

Objectives: 

1. Historical development of Engineering

2. Role and application of Engineering Science in the solving of engineering problems.
2. Forces (5%)

Learning Outcomes:

Describe and calculate physical properties and solve problems.
Objectives: 

1. Definitions of matter, mass and weight
2. Definitions of force, density and relative density

3. Definition of pressure.
3. Forces acting at a point (5%)

Learning Outcomes:

Work with vectors efficiently and solve translational motion problems of objects that move in paths in two-dimensional cases 

Objectives: 

1. Scalar and vector quantities

2. Vector representation of forces

3. Balanced and unbalanced forces.

4. Moments of couples

5. Conditions of equilibrium

6. Triangle of forces

7. Coplanar forces and centre of gravity
4. Stress and strain (10%)

Learning Outcome:

Recognize compressive and tensile forces and perform calculations using Hooke’s Law.
Objectives:

1. Direct stress and strain 

2. Shear stress and strain

3. Hooke’s law.

4. Modulus of elasticity.

5. Load extension graphs.
5. Motion (10%)

Learning Outcome:

Use the Newton’s laws of motion to solve problems using the concept of force.

Objectives:

1. Define velocity and acceleration.

2. Define action and reaction.

3. Describe Newton’s laws of motion.

4. Define linear and angular motion

5. Define momentum

6. Work, Energy and Power (10%)

Learning Outcome:

Describe the concepts of work, energy and power, use the work-energy principle and the conservation law of energy and solve kinetic problems using the concept of energy.

Objectives:

1. Work- energy relationships

2. Gravitational potential energy

3. Define kinetic energy.

4. Define conservation of energy

5. Calculate work done and energy transfer.

6. Define and calculate the work done against friction.
7.  Temperature and Kinetic Theory (10%)

     Learning Outcome:

Describe the kinetic theory for the continuous motion of atoms in matter, apply the gas laws to solve thermodynamic problems of gases and determine the amount of expansion of matter in heating and in cooling

     Objectives:

1. Define the atomic theory of matter and the kinetic theory of gases.

2. Define temperature and absolute temperature and convert temperature between Celsius, Kelvin, Fahrenheit and Rankine units
3. Define the thermodynamic variables and thermal equilibrium

4. Find the coefficient of thermal expansion of matter and solve thermal expansion problems by determining the change in length, area or volume of matter when its temperature changes

5. State the gas laws in words and use them to solve the gas problems by determining the volume, temperature, pressure or the quantity of the gas

8.  Heat (10%)

     Learning Outcome:

Describe heat, the specific heat capacity of matter and the processes for heat transfer in matter, determine the quantity of heat involved when the temperature or phase of matter changes when heat conducts through solids.

Objectives:

1. Understand heat as transient energy and the difference between temperature, heat and internal energy

2. Define specific heat capacity and find its value for the working substance

3. State the heat principle in words and solve heat problems using this principle and calorimetry 

4. Define phases and latent heat of matter for phase change and find the values of latent heat for fusion and vaporization

5. Describe heat convection and heat radiation

9. Electrical Systems (15%)

      Learning Outcome:

      Covers an introduction to electric circuits, resistance variation, chemical effects of electricity, series and parallel circuits, Kirchhoff”s laws,.

1. An introduction to electric circuits 

a. Standard symbols for electrical components

b. Electric current and quantity of electricity

c. Potential difference and resistance

d. Basic electrical measuring instruments

e. Ohm’s law

f. Multiple and sub-multiples

g. Conductors and insulators

h. Electrical power and energy

i. Main effects of electric current

2. Resistance variation 
a. Resistance and resistivity

b. Temperature coefficient of resistance

3. Series and parallel networks

c. Series circuits

d. Potential divider

e. Parallel networks

f. Current division

g. Wiring lamps in series and in parallel

4. Kirchhoff”s laws

h. Introduction

i. Kirchhoff”s current and voltage laws

j. Worked problems on Kirchhoff”s laws 

  10.  Magnetism (10%)

     Learning Outcome:

Understand that magnetic fields are produced by electric currents and perform calculation using Lenz’s and Faraday’s law.
     Objectives:

1. Describe permanent magnets and magnetic fields

2. Describe the magnetic effect of a current

3. Describe the principle of operation of electromagnets.

4. Explain electro-magnetic induction and transformers.

5. Define Lenz’s and Faraday’s law.

6. Explain the generator and the motor principles.
11.  Closed-loop Engineering Systems (10%)
      Learning Outcome:

      Covers an overview of the principles of electronic and mechanical engineering    

      systems, forming a basis for further studies.

1. Introduction
2. Systems

3. Types of systems

4. Transducers

5. System diagrams

6. System control

7. Control methods

8. System response

9. Negative and positive feedback

10. Evaluation of system response
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