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Worksheet #18: Gibb’s Free Energy Calculations 
Equations and Constants 
οܩ =  οܩ௢ᇲ + ܴ݈ܶ݊ܳ 

οܩ௢ᇲ =  െܴ݈ܶ݊ܭ௘௤ 

οܩ =  οܪ െ ܶοܵ 
ܴ = ݈݋݉/ܬ 8.315 כ  ܭ

 

1. What is the difference between thermodynamic standard conditions and biochemical 
standard conditions? What is similar? 

 

 

 

1. Calculate ǻG for the conversion of Glucose + ATP  ADP + Glucose-6-phosphate 
using the information in the table provided. The concentrations of products and 
reactants in the cell (not at equilibrium) at 37 °C are provided in a second table.  

 

 

 

 

 

 

 

 

 

 

 

 

  

Compound Concentration (M) 
Glucose 5.54×10-2 

ATP 3.52×10-3 
ADP 2.13×10-4 
Glucose-6-phosphate 8.31×10-4 



Name:___________________________________   Student ID:___________________ 
CHEM 161 PAL Fall 2026 
 
2. Answer the following questions using the table in question 1.  
a. Calculate the equilibrium constant for the reaction below at 37 °C. Show your work in 

the space provided below. Include appropriate units and significant figures. 
 

maltose + 2Pi  2glucose-6-phosphate + H2O 
 
Equilibrium constant = _______________________ 

 
 
 
 
 
 
 
 
 
 
 
 

b. If the cellular concentrations of maltose and Pi are maintained at 12.00 mM and 4.00 
mM respectively, what is the equilibrium concentration of glucose-6-phosphate 
obtained through phosphorylation with Pi? Show your work in the space provided 
below. Include appropriate units and significant figures. 
 
[glucose-6-phophate] = __________________________ 
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c. Calculate the equilibrium constant for the reaction below at 37.0 °C. Show your work 

in the space provided below. Include appropriate units and significant figures. 
 

maltose + 2ATP + H2O  2glucose-6-phosphate + 2ADP 
 
Equilibrium constant = _______________________ 

 

 

 

 

 

 

 

 

d. If ATP is used to convert maltose into glucose-6-phosphate instead, what is the 
equilibrium concentration of glucose-6-phosphate? The cellular concentrations of 
maltose, ATP and ADP are maintained at 12.00 mM and 4.00 mM and 7.00 µM 
respectively. Show your work in the space provided below. Include appropriate units 
and significant figures. 
 
[glucose-6-phophate] = __________________________ 

 

 

 

 

 

 

 

 

 


