Energy

« First law of thermodynamics

 Second law of thermodynamics

Biol 230

Free energy

« AG
* AG=AH-TAS

What happens to the probability of a
spontaneous reaction occurring

— If temperature increases?
— If AH increases?

— If AS increases

Free energy

Standard Free Energy (A G°')

AG' =A G° + 894 In Productl
[reactant]
[14 x 109]

[83 x 10 6]

=1715+8%1In

Glucose-6-phosphate —» fructose-6-phosphate
5 mM 0.5 mM
A G° =1.7 kJ/mol

Glucose-6-phosphate — fructose-6-phosphate
0.05 mM 5mM
A G° =1.7 kJ/mol

* Respiration: AG=_____ kJ/mole
* Photosynthesis: AG =_____ kJ/mole
* Sucrose — glucose + fructose:
AG=___ klJ/mole
* Glucose 6 phosphate —fructose 6 phosphate:
AG=___ J/mole
Metabolism

Glucose + P, — glucose-6-phosphate + H,0O
AG°=___  kJ/mol

ATP + H,0O — ADP + P,

AG°=___ kJ/mol

Problem

1. At 37°C, what is the value for A G°' ?

2. 38 mol ATP are produced from ADP.
What is the free energy change?

3. What is the efficiency of the process?




