Faculty of Engineering Science
LEVEL 100 COURSES 

 

FENG 101
Mathematics I
(4 credits) 

The Set of Real Numbers, Indices, Logarithms and Surds. Concept  of a function of a single variable, graphs of functions. Linear, quadratic and higher degree polynomial functions. Rational functions. Inequalities in one and two variables. The Binomial theorem. Circular measure. Trigonometric functions. Exponential and logarithmic functions. The function ex ; hyperbolic functions. Complex Numbers and their algebra. Vectors: addition, scalar multiplication, scalar products, vector product.  Scalar and vector triple products. Geometrical applications: vector equations of lines and planes. Parametric representation of a curve; the circle and other conic sections.

FENG 102
Mathematics II
(4 credits)
 
The notions of limit and continuity of a function of a single variable. Differentiation - Rules of different-tiation, Chain Rule and parametric differentiation. Curve sketching. Differentiation of trigonometric functions and their inverses, exponential and logarithmic functions. Higher order derivatives; Leibnitz’s rule. Differentiability. Rolle’s and mean-value theorems. Approximate methods of solving equations- graphical and Newton-Raphson methods. Integration and it’s applications: area under a curve, volumes of solids of revolution. Numerical integration: Trapezium and Simpson’s rules. Notions of a vector function of a single variable. Differentiation and integration of  vector functions. Kinematics of a single particle in motion. Newton’s laws of motion. Motion in a straight line and in a plane. Projectiles and circular motion. Work, Energy and Power; impulse and momentum. Moment of a force, couple, conditions for equilibrium of rigid bodies.
 

FENG 103
General Chemistry I
(3 credits) 

1.
Crystal Chemistry: The nature of the crystalline state; Symmetry and Space Lattices; Binding of forces in the solid state; Intermolecular forces; van der Waals forces. (5hrs) 

2.
Molecular Crystal; covalent crystals; characteristics, Properties, Examples 

3.
Metals: Close-Packing arrangements; Structure of pure metals; Bonding in Metals, Alloys, Interstitial compounds. (5 hrs) 

4.
Ionic crystals:- Structure of simple salts; effects of polarity; Complex ions in crystals; Introduction to silicates.(4hrs) 

5.
Glasses- Structure and types; properties (3hrs) 

6.
Polymers- Structure; Co-polymers;  properties (4hrs) 

7.
Ceramics- Classification; Structure and  properties (3hrs) 

8.
Composites- Structure; Properties (3hrs) 

 

FENG 104
General Chemistry II
(3 credits) 

1.
Atomic Structure: -he Schrodinger Equation; Quantum Numbers, Solution to the Schrodinger Equation for one electron atom;, Hund’s Rule, Pauli’s principle, Aufau principle (4hrs) 

2.
Periodic properties of elements:-Overview of General Features of S-block, P-block and D-block elements (6hrs) 

3.
Thermochemistry:- Heat and energy, Heat of formation, Hess Law, Estimation of Bond energies (5hrs) 

4.
Acids and bases:- pH, Strengths of Acids and bases, Buffers, Salts, Electrolytic Solutions Solubility and solubility products concept. (7hrs) 

 

5.
Oxidation - Reduction Reactions, Standard Electrode Potential, Electrochemical cell, Concentration dependence of electrode potential, electrochemical series, corrosion, prevention of corrosion, Electrolysis, Faraday’s laws (8hrs) 

 

FENG 105
General Physics
(3 credits)

 
Vibrations:   Simple Harmonic Motion, Damped Harmonic Motion, Forced Harmonic Motion 

Waves:


Types of waves: Wave phenomena – Interference, Diffraction 

Electricity and Magnetism: Coulomb’s law, electric field, Gauss’s law, Electric Potential,Current electricity – emf, Kirchhoff’s laws, d.c. Circuits Magnetic field: Bio-Savart’s law, Ampere’s law Induction: Faraday and Lenz’s law, A.C. circuits
 

Introductory Modern Physics: Bohr’s atom, Quantum theory of atom, Electronic, Transitions, Optical spectrum, X-rays. Photo-electric effect. Motion of charges in electric and magnetic fields 

 

FENG 106
Basic Electronics    (3 credits) 

Nature of atoms, the vacuum valves, (diode, triode, tetrode pentode) basic concepts of semi-conductors charge carriers, effective mass, mobility, conductivity, life time and recombination, continuity equations, flow-equations, Hall effects. PN junctions, choke; rectification and filtration. Bipolar transistors, its characteristics, CB, CC, CE configurations the transistor and a switching devices (ac – dc load lines) Small signal amplifiers. 

 

FENG 107
Technical Drawing
(2 credits) 

Geometrical construction; Orthographic projection and other projections; Descriptive geometry, intersections and development. 

 

FENG 108
Engineering Drawing
(2credits)
 

Electrical and Electronic symbols; connection or breadboarded diagrams; schematic diagrams; printed circuits diagrams; electrical power diagrams. 


FENG 109
Introduction of Information Technology 1
(2 credits)
 

Since the  students are coming from the SSS-Level, it means most of them will be coming in without any computer background at all. It is intended that this course will give them the type of computer literacy required for any science/engineering student. Some computer programming will be introduced. 


FENG 111
Basic Mechanics I   (2 credits)
 

Introductory concepts of engineering mechanics involving basic principles in statics and dynamics with simple applications, Simple machines and conservation laws.

FENG 112
Introduction to Information Technology II
  (1 credits)
 

This is the introductory programming course started in the first semester. The course introduces computer science concepts and an introductory programming principles that will be developed in later courses. At the end the student should be able to write programmes in C++ to solve small to medium sized problems given a simple description of it. 

 

FENG 113
Introduction to Engineering
(1 credits) 
History of engineering, professional development, Ghana Institution of Engineers, engineering achievements in Ghana, different disciplines of engineering (agricultural, chemical, civil, computing, electrical & electronic, geodetic, mechanical, maritime, aerospace).
FENG 114
Basic Mechanics II
(2 credits)
 
Kinetics of particles: Newton’s second law of motion, D’ Alembert’s principle. Work and Energy: Work done by a spring.  Potential and Kinetic energy. Application of work kinetic energy relationship. Power and Efficiency: Angular momentum and impulse: Equation of motion of system of particles. Systems with steady mass flow. Systems with variable mass flow. Kinetics of rigid bodies. Translation of a rigid body. Rotation of a rigid body. Absolute and relative velocities/acceleration. Combine angular and rotational motion. Introduction to Vibrations: undamped free vibration. Undamped forced vibration. Rotational vibration. Energy method. Damped free Vibration. Damped force vibration. Electrical analogue. 

 

FENG 116
Biology
(2 credits)



 
· Molecular basis of cellular structure and functions (prokaryotic, eukaryotic).
· Bioelements.

· Biomolecules:  carbohydrates, amino acids, lipids, nucleotides and nucleic acids (DNA, RNA),       Chromosome structure, introduction to basis genetics, genes, gene action.

· Protein synthesis, gene splicing, genetic engineering.

· Brief coverage of major groups of (plant and animal) kingdoms and their characteristics  (morphological, anatomical).

· Brief coverage of animal body organization and plant body organization.

· Animal locomotory adaptations: the skeleton and muscles, locomotion in unicellularlk animals, snakes, mechanisms of bird flight, walking and running and locomotion in water.

· The construction and use of biological laboratory and field equipment: microscrope, centrifuge, incubator, microtome, kymograph, insect traps, vertebrate traps (fishes, reptiles, birds, mammals), radio-tracking equipment, thermometers, thermohygrographs etc


FENG 118
Psychology
(2 credits)


 

Introduction: What is Psychology? Brief history of psychology, Goals of psychology, Psychology and science, Para and pseudo psychology, Fields of Psychology, Basic/research, Applied. Psychology and Environment: Psychological environment, Physical/built environment, Noise, Crowding etc. Psychology and Industry: Motivation, Man-machine systems, Work and safety 

Relevance of Psychology to Engineering, Attitude, Perception and Engineering
 

FENG 122
Internship
(1 credits) 

LANG 100
Academic Writing     (2 credits) 

The main objective of the Academic Writing course is to equip students with the communication skills that would enable them to succeed in the academic discourse community. Thus students are taken through strategies for paragraph development, study reading, gathering and using informa-tion from library and other sources and integrating information into essays (i.e. summarizing as part of exposition and writing citations) all within the larger context of enhancing the quality of language use of students. 

 

LEVEL 200 COURSES 

FENG 201
Mathematics III

(4 credits)
 

Vector spaces and subspaces. Linear independence and dependence of vectors. Basis and dimension. Linear transformations and matrices. Determinants. Application to the solution of 

 

 

systems of linear equations. Eigenvalues and eigenvectors. Sequences and series; evaluating limits of sequences, tests of convergence of finite series. Power series; radius and interval of conver-gence. Maclaurin and Taylor series. Improper integrals; convergence. Gamma and Beta functions. 


FENG 203
Data Structures and Algorithms
(3 credits)
 

This is a foundation course in data structures and computer software. The course introduces the basic data structures and the algorithms for manipulating the data structures. Data structures discussed in this course include lists, stacks, queues, and trees. Searching and sorting techniques will be described. Introduction to the Principles of Software Engineering. 

 

FENG 205
Strength of Materials
(3 credits) 

Simple stress and strain within elastic limit, Thermal stress; Tensile bending and shear bending of beams; Torsion of circular shafts Torsional stress and strain; Strength of solid and hollow shafts; Theories of failure; Compound stress-strain system (Mohr’s stress and strain circles); Fatigue failure. Struts; Beams of small radius of curvature; springs (helical, spiral and flat), Strain energy method (Castigliano’s theorem); Bending under plastic conditions; Torsion under plastic conditions; Thin walled pressure vessels; Composite shafts. 

 

FENG 207
Digital Circuits
(3 credits) 

 This is an introductory course to digital circuits and logic design. It starts off by introducing the student to binary arithmetic and Boolean algebra and proceeds to show how these are applied in the design of digital circuits. Design methods for combinational and sequential logic circuits are treated in detail and supported by illustrative design examples. The last part of the course takes the student from the digital world and shows how interfacing with the analog world is achieved (and vice versa) through the use of A-D and D-A converters. The course is supported by laboratory practicals and computer simulation exercises. 
 

FENG 209
Thermodynamics
(2 credits) 

Fundamental concepts; First and second laws of thermodynamics; Properties of pure, simple compressible substances; Introduction to gas and vapour power cycles. 

 

FENG 211
Principles of Management
(2 credits) 

The objectives of the course are: To give students sound understanding of the nature and practice of management. To describe the environment of management. To show now to apply management theories in the day-to-day work situation. To stimulate interest in the discipline of management. 

The topics covered in the course include: The Nature of Management. Management defined. Management roles (interpersonal, informational, decisional). The management hierarchy (level of management). Management skills (technical, human, conceptual)
Evolution of Management Through: Scientific Management Administrative Management and Bureaucracy. The human factor in Management. Mathematics and Management. Contemporary Theories 

The Environment of Management: Internal and external 

The Management Functions: Planning and decision making. Organizing (authority and responsi-bility, line and staff positions, span of management, departmentalization). Directing (motivation, leadership, effective communication). Controlling. 

 
FENG 213
Law
(3 credits) 

 

 

 

Core (Second Semester) 


FENG 202
Mathematics IV
   (4 credits) 

Functions of Several Variables: Limits and continuity. Partial differentiation. Critical points and their classifications. Increments and differentials. Implicit differentiation, the chain rule. Direc-tional derivatives; Differential operators - the gradient, the divergence and the Curl operators. Line integrals. Multiple integrals. Integration of vector functions. Green’s, Divergence and Stoke’s theorems. First and second order ordinary differential equations. Series solutions. System of ordinary differential equations. Initial-value problems. Laplace transforms. Partial Differential Equations: Boundary-value problems. Applications to strings and membranes. Fourier series and transforms. 

 

FENG 204
Environmental Science
(2 credits) 

Human and Nature; Introductory ecology; Electromagnetic/Spectrum; Ozone and Global warming; Natural resources; Population; Concept of Environmental pollution: Noise, air, land and water pollution; Impact of Engineering Projects on the Environment, and control measures; Environmental Laws and Regulations in Ghana. 

 

FENG 206
Introduction of Software Engineering   (3 credits) 

The course describes the problems involved in the development of good quality software. The concepts and techniques of software engineering, and the stages involved in developing a software system will be described and practiced. Topics include management of programming teams, programming methodologies, debugging aids, documentation, evaluation and measurement of software, verification and testing techniques, and the problems of maintenance, modification, and portability. 

 
FENG 208
Fluid Mechanics
   (2 credits) 

Dynamics of fluid flow: Equation of motion: Euler’s equation, Energy equation (First Law of Thermodynamics) Bernoulli’s equation for ideal fluid and its modifications, Velocity correction factor; The momentum equation: Linear momentum, moment of momentum (angular momentum); Viscous Flow: Boundary layers, definition of displacement and momentum thickness, form parameter, skin-friction coefficient, boundary layer momentum equation; laminar boundary layers, application of momentum equation to give friction coefficient on a flat plate; Turbulent boundary layer, power law and logarithmic velocity distribution, laminar sub-layer, skin friction coefficient on a flat plate; Effect of roughness-rough and smooth pipes. Descriptive knowledge of the nature of turbulence, Laminar flow between plates (pressure gradient); Incompressible viscous flow in pipes: Head losses, local linear Darcy Weisbach equation; Moody diagram and its uses; Particle mechanics; Behaviour of single particles in fluis, Stkes law, the drag coefficient, dependence of the drag coefficient upon Reynolds number; terminal velocity.

 

 

FENG 212
Engineering Technology
(2 credits) 

Introductory lectures on industrial safety, hygiene, and metrology. Standard system and uses of conventional measuring instruments; Familiarisation tour of mechanical engineering laboratories. Equipment identification in the laboratories; electrical wiring systems: domestic and industrial set ups; Foundations, cement/sandstone mixes, steel reinforcement, concrete foundations and columns; Land surveying, parallelism, use of theodolite for machine installation, Bench work: filling, making out tool grinding; Machine tools; drilling and shaping. 

 

FENG 214
Introduction to Economics
(3 credits) 

 

ECON 207
Introduction to Economics   (3 credits)

MICROECONOMICS TOPICS 

1.  The Art and Science of Economics Analysis
 

2.  Some tools of Economic Analysis
 

3.  The market System 

     (I)     Elasticity of Demand & Supply 

     (II)   Consumer choice and Demand
 

(III)  Cost and production in the firm 

      4.  Market Structures, pricing and government regulation
 

 MACROECONOMICS TOPICS
      1. Aggregate Demand & Aggregate Supply
      2. Measuring economic aggregates and the circular flow of income
      3. Fiscal and monetary policy
      4. International trade & finance
      5. Problems of developing countries

FENG 216
Sociology
(3 credits) 

This course seeks to introduce students, in part, to the nature, concern and methods of Sociology as a scientific discipline. It also examines the land and the people of Ghana and discuses the major social institutions as they function in the traditional (pre – colonial and contemporary) Ghanaian society. These institutions include marriage and the family, religious beliefs and practices, types of political organizations, economic activities and modes of socialization and the health institutions. The impact of Social Change on these institutions will be indicated. This course provides an opportunity for the student to systematically examine understand Sociology and the pattern of behaviour structured around the basic and mutual needs of individuals and groups in the Ghanaian society. Knowledge gained would not only enhance interaction but also facilitate the management of human relations in Ghanaian work situation. 

 

FENG 218
Internship
(1 credits) 

 

FENG 300 
Technical Report Writing   (1 credit) 
Preparing an outline, Technical Style, Use of abbreviations. Numbering of Headings, Documentation footnotes, alphabetical list of reference. Table and figures, Bar charts, graphs, curves, Organization charts and flow sheets Drawing, Photographs, Case Study.  

Departments under Faculty of Engineering Science : 
	Department of Biomedical Engineering

	Department of Materials Science and Engineering

	Department of Computer Engineering


 

