PHYS-468 Exercise 04 – Energy forms 
Due date: The exercise is due one week after the lecture on Tuesday before 13:00hrs.
Hand in: Submit the assignment to Moodle as a PDF file with the file name PHYS-468-Exercise-<number>-<name>.pdf, where <number> is a two-digit number (starting with “01”), and <name> is your name.


Name: Last name, First name
Sciper: ######



1. Make a rough sketch of the F-type ATPase and label:
· F1
· F0
· The subunits alpha and beta 
· The gamma stalk
· The b stator
· The a motor
· The c rotor
· Indicate the membrane plane
· Indicate, where ATP is produced
· Indicate that path, how protons traverse
· Indicate, which parts rotate with respect to the a and b subunits.
· Indicate the approximate diameter of the rotor
· Indicate the approximate height of the enzyme


2. For the F-type ATPase, the number of c subunits seems to be adapted to the environmental conditions of the respective ATPases in the membrane systems they operate in. Explain the advantages that some ATPases have when they have more c subunits, and why other ATPases need to have less c subunits. 







3. Sort the types of bonds in biomolecules by their strength.
· Indicate the energy in eV for each bond type.








4. Explain in your own words the van’t Hoff relationship. How can van’t Hoff’s plot be used to distinguish between an endothermic and exothermic reaction?





5. Is the thermal unfolding of a protein an endo- or exothermic reaction?  Why?






6. How can a Thermofluor Melting Curve be used to find conditions (e.g., pH, salt concentrations), where the protein is more stable? 



