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Creation of Programming-based Problem Bank for Introductory 
Thermodynamics

Project Scope
Thermodynamics is an essential topic in many 
university programs, such as engineering, physics and 
chemistry. In the Faculty of Applied Sciences, it is 
offered to students in the materials, mechanical, civil, 
electrical engineering and manufacturing programs.

The objectives of this project include: 
• Use open sources programming languages such as 

Python and Jupyter to revolutionize the approach to 
teach thermodynamics. 

• Develop a problem bank to accompany Dr. Claire 
Yan’s open textbook published on BCcampus [1] 

(Figure 1). 

Features of the Problem Bank
•  A total of 10 questions for each of the six chapters 

from the e-textbook has been created [2]. The outline 
of the Problem bank [3] is shown in Figure 2.

• The source code of all questions are openly 
accessible, permitting students and instructors to 
experiment with various input parameters for learning 
and teaching key concepts in thermodynamics.

Work in progress
At present, work is being done to show some interactive 
property diagrams so that students can appreciate the 
plethora of diagrams that can be drawn for a given fluid. 

Figure 4 shows a P-v diagram for Water and Ammonia [4] 
fluids, a textbox will be added for a (x, y) point to appear 
on the interactive plot. This will help get students get a 
visual sense of which state the fluid is in.

Figure 3: A typical example of working 
code and a plot to visualize the 

thermodynamic states

Figure 4: Interactive thermodynamic 
property diagrams
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