Questions
1.1 Why is the boiling point of water higher than that of other solvents? What about its melting point and its heat of evaporation?
· Intramolecular cohesion due to hydrogen bonding causes a strong lattice to be formed
· Boiling point is higher because it is hard to break the H bonds. 
· Meltin point is high 
· Heat of vaporization is also high
1.2 Is the attraction between Na+ and Cl- higher in water or in methanol? 
The attraction of Na and Cl is higher in methanol because water forms stronger hydration pockets around the ions in the solution preventing the ions from re-combining. 
2 But in the most important reaction of life, the burning of carbon bonds to produce energy is water a substrate or is it a product? How do you reconcile this with the above?
Burning Carbon bonds involves oxygen as an agent that breaks down the bonds producing water and CO2. Therefore, water is a product. This is not either catabolic or anabolic. 
3.1 Give three very general hydrophilic groups:
·  Polar groups
· Groups with a positive charge
· Groups with a negative charge
3.2 What compartment does oxygen prefer? Salt? Benzene?
 Since oxygen is a diatomic molecule it is nonpolar. Salt is a polar molecule because it is charged, while benzene is nonpolar. Therefore, oxygen would prefer benzene.
3.3 How will you tell if a molecule is hydrophobic or hydrophilic?
A polar molecule is hydrophilic, while a hydrophobic molecule is nonpolar. 
3.4 Where will a molecule that contains both types of groups go in the body?
It depends on the relative amount of each group. For example, the hydrophobic part will go away from water, while hydrophilic part will go into water. If there is not clear separation of the parts, then you just have to test the molecule out. 
3.5 If you add D2O to an aqueous solution of a biological molecule, will it exchange with the bound water?
Yes, there will be an exchange of hydrogen bonds because they are weak bonds and can happen rather easily.
4. Osmotic pressure calculations – in lecture notes

5.1 To Work with the contents of a cell, you have to break open the cell. This is sometimes done by putting the cells in a hypotonic solution. Explain how this works.
The hypotonic solution contains less solute than the cell, forcing the water to flow into the cell until it becomes so full that it ruptures it. 
5.2 A plant sprayed with concentrated fertilizer wilts. Why?
The fertilizer is a hypertonic solution, forcing water to leave the plant. This makes the plant wilt.
6.1 What units does Kw=10-14 have? 
Kw = [H][OH]=(mol/L)2
6.2 What is the value of the term [H2O] that was left out of the second equation? Or, to word it another way, what is the concentration of water?
Concentration = mol/L
Therefore, if you take 1 L of water it will contain 1000 g of water. 
(1000g/1L)(1mol/18.02 g) = 55.5 mol/L
6.3 What is the concentration of water in an aqueous solution that is 150 mM in NaCl?
The concentration of the water would stay the same, while the concentration of the solution would change. 

