
This is the fourth take-home quiz: Q4

Make another max-5-min video in which you use the following slides (or another 
selection of slides of your choice, from the ones I used in class) to explain: 
(A) the key assumptions and observations that underlie our modeling the 

properties of a chemically reacting mixture even when it is not at chemical 
equilibrium; 

(B) the key assumptions and observations that underlie our kinetic model of the 
chemical reaction rates. 

As usual, avoid spending time on the mathematical derivations and, rather, focus on 
the physical meaning that the mathematical relations are designed to capture.
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Hatsopoulos-Keenan statement of the

Second Law of Thermodynamics
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Collisions
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Photo exposed on the 4th floor of MIT building 10, by H.E. Edgerton around 
1935. Contact between golf ball and club head lasts only 6 ms.

Take a look also at this YouTube video of golf ball bouncing on a hard wall  
https://www.youtube.com/watch?v=JcVEW2X_Nus

Slide Q4.03

https://www.youtube.com/watch?v=JcVEW2X_Nus


© 2024 Gian Paolo Beretta     @MIT 2.43 Advanced Thermodynamics

Potential energy surface and the role of the activated complex
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Forward and backward half-reactions
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Extension of the simple system model + local equilibrium assumption:

Turning reactions “on” and “off” does not affect the local properties
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Extension of the simple system model: 

Family of partial SES’s and chemical SES
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Arrhenius activation barrier
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Forward and backward reaction rates 
model based on collision probabilities considerations
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Forward and backward reaction rates 
model based on hypothetical half-equilibrium concentrations of the activated complex

Slide Q4.10



Image Credits

© 2024 Gian Paolo Beretta     @MIT 2.43 Advanced Thermodynamics Q4.image credits

Slide 2: 

• Portrait of George N. Hatsopoulos courtesy of Jim Harrison (MIT News).

• Portrait of Joseph H. Keenan courtesy of the MIT Museum. 

Slide 3:

Photo of golf ball compression during collision with club head © The Museum of Fine Arts, Houston. All rights reserved. This content is excluded 
from our Creative Commons license. For more information, see https://ocw.mit.edu/help/faq-fair-use.
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