
Question 1 

a) Match each boxed chemical interaction in the structures below with the appropriate 
description. 10 pts 

_____B_____ peptide bond 

_______E___ ionic bond 

____A_____ van der Waal’s interaction 

______D____ phosphodiester bond 

_____C_____ hydrogen bond 
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Name________________________________ 

b) Which one of the following structural features is NOT based on hydrogen bonds? 
Circle all that apply. 3 pts 

i) complementary base pairing in DNA 

ii) protein primary structure 

iii) protein secondary structure 

iv) complementary base pairing in RNA 

c) Your friend tried to remove some writing on a plastic box. He used a napkin dampened 
with water, which did not work. Then as you advised, he used ethanol (instead of water), 
and successfully removed the writing. Circle why ethanol was better than water in this 
case. 3 pts 

[formula of ethanol: CH3-CH2-OH] 

i) Ethanol has a greater surface tension, so it extracts the ink molecules better from the plastic. 

ii) Ethanol can form hydrogen bonds with the ink molecules. 

iii) One end of ethanol is non-polar. This makes ethanol a better solvent for the ink molecules. 

iv) Ethanol is more hydrophilic, so it washes off the writing more efficiently. 
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Name________________________________ 

Question 3 

Eukaryotes have proteins called histones that are involved in tightly packing DNA. Below 
is a schematic of the interaction between a molecule of DNA and the surface of a histone 
protein. “X” represents an amino acid side chain sticking out from the surface of the 
protein towards the DNA backbone. 
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Figure by MIT OCW. 

a) Circle the type(s) of amino acids you would expect to find with side chains in the 
positions marked “X”? 

negatively non-polar positively hydrophobic
charged charged 

2 pts. 
b) Circle the strongest interaction between the DNA backbone and the histone protein. 

hydrogen ionic van der Waals X-linked 

2 pts 
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