
 

 

 
Course Code BG2142 
Course Title Biological Thermodynamics (Core)
Pre-requisites BG1103/CB2102
No of AUs 3 
Contact Hours 26 hours lecture, 12 hours tutorial
  
Course Aims 
This course aims to support you in learning the laws of thermodynamics, the ideal gas law 
and kinetic theory of gases. To learn basic relationships between enthalpy, entropy and 
the Gibbs Free energy, and their applications in chemical and biological systems. To learn 
the phase equilibria and behaviours of one- and two-component systems. To learn about 
reaction kinetics and mechanisms.  
 
Intended Learning Outcomes (ILO)
Upon the successful completion of this course, you should be able to : 

1. Explain, determine and predict ideal gas behaviours by applying gas laws 
2. Define the laws of thermodynamics and understand basic thermodynamic 

relationships in a given system.  
3. Describe and define Gibbs Free energy and how to calculate change in entropy in 

both chemical and biological systems (Metabolism, DNA assembly, protein stability 
and DNA-protein binding.  

4. Interpret and analyse systems in phase equilibria and calculate phase points, melting 
and boiling point elevation, Raoult’s Law, Dalton’s Law and Henry’s Law, and osmotic 
pressures. 

5. Evaluate the concept of thermodynamics in transport systems, active and passive 
transports 

6.  Describe and explain basic reaction kinetics, mechanisms and complex reactions, 
such as enzymatic reaction. 

 
Course Content 
 
Ideal gas behaviors and how to apply the gas law;  
Laws of thermodynamics and basic thermodynamic relationships in a given system;  
Gibbs Free energy and entropy in both chemical and biological systems;  
Biological application of Gibbs Free energy; 
Metabolism. DNA formation. Protein stability. Protein-Nuclei acid interactions.  
Physical equilibria: Introduction of phase equilibrium systems.  
Clausius-Clapeyron equation.  
One- and two-component systems.  
Colligative properties.  
Thermodynamics in transport system: Active and passive transport.  
Equilibrium dialysis.  
Cell membrane transport.  
Reaction kinetics and mechanisms:  
First and second order rate kinetics.  
Reaction mechanisms and rate laws.  
Complex reactions. Chain reactions. Polymerization. Temperature dependence. 
 
 
 
 



Assessment (includes both continuous and summative assessment) 
 

Component Course  
LO 

Tested 

Related 
Programme 

LO or 
Graduate 
Attributes

Weighting Team 
/Individual 

Assess-
ment  

rubrics 

1. Tutorial 
Assessment: 

1-6 a, b, c, e 10 % Individual 6 
Assignments 
 
See 
Appendix 1 
 

2. Quizzes 1-6 a, b,c, e 30 % Individual 2 Quizzes 
 
See 
Appendix 1

3. Final 
Examination: 

1-6 a, b, c, e 60 % Individual 2.5hrs, 
Closed 
Book. 
Require 
Linear Graph 
paper 
 
See 
Appendix 1

Total 100 %  
 

 


