53. This amino acid displays a free amino group in the peptide ALA-GLN-ARG-SER-HIS: 
a) ALA 

b) GLN 

c) SER 

d) HIS 

Give the answer. Explain and give a reference for your explanation. Specifically point out why only one choice is correct.
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These are all joined by peptide bonds.

The answer is Gln (B). What they are looking for here is amino acid residues that will have an NH2 group under all pH conditions.

The N-terminus is protonated below pH = 9. Ala is out.

Arg also has a free amino group but it is not an option (http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/A/AminoAcids.html)

Serine does not have an NH2 group. 

Histidine has no uncharged NH2 groups.

But can one assume from the question that the chain is at pH below 9, and if not, should it be included in the answer?

Pratt, C.W. and Cornely, K. Essential Biochemistry, John Wiley and Sons, 2004, p 94-97

61. Referring to exhibit 3A: Diastereoisomers of D-Glucose include all of these, except: 
a) D-Fructose 

b) L-Glucose 

c) L-Idose 

d) D-Galactose 

e) All of these are diastereoisomers of D-Glucose. 
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Give the answer. Explain and give a reference for your explanation. Include a picture.

D-Fructose is the answer (A).

A diastereomer is a compound that has the same connectivity but different stereochemistries on one or more chiral centers. D-fructose is a ketose, while the others are all aldoses. 
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The * on these diagrams indicate carbons that have a different configuration relative to glucose.

http://en.wikipedia.org/wiki/Aldohexose shows all of the D-aldohexoses and adds that there are a total of 16 including all of the L-aldohexoses. The L-aldohexoses are the mirror images of the D-aldohexoses. D-Fructose is not among the structures, so it is not a diastereomer.

But the definition also states that diastereomers are not mirror images of each other, so woldn’t  L-Glucose also qualify for the correct answer?
