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6. Answers may vary. Sample answer: There are 20 different amino acids. They represent an 
almost limitless number of combinations for different proteins. This factor and the ability of 
amino acids along the backbone of a protein molecule to make various combinations of 
hydrogen, disulfide bonds, and non-polar configurations leads to tremendous diversity of shape 
of proteins and therefore function. 
7. (a) Since the pH of the solution is greater than 7, the solution is basic. The protein would be 
abundant in basic amino acids like lysine, arginine, and histadine. 
 (b) The protein would contain few acidic amino acids like aspartic acid and glutamic acid.  
8. Sugar and phosphate groups form the backbone of a nucleic acid molecule. 
9. Answers may vary. Sample answer: DNA is double stranded and RNA is a single stranded 
molecule. Nitrogenous bases in DNA are G (guanine), A (adenine), T (thymine), C (cytosine) 
Nitrogenous bases in RNA are G, A, U (uracil), and C. DNA almost always forms a double helix 
while RNA can take on a variety of configurations. 
10. Linkage of two nucleotides  

 
Linkage of two amino acids  

 
11. Other macromolecules have a large number of structures and functions. Nucleic acids have 
only one function – working together to make proteins. 
12. When nucleotides contain at least one phosphate group and they break down, they produce 
phosphoric acid. Fatty acids break down and produce ketone bodies that are acidic. Amino acids 
containing sulfur in their R group will produce sulfuric acid when they break down. In each case, 
there is change in the concentration of hydrogen ions in solution. 
13. Answers may vary. Sample Answer:  
(a) Tryptophan is required for normal growth of infants and nitrogen balance in adults. It is used 
in the biosynthesis of niacin (vitamin B3) and the neurotransmitter, serotonin.  
(b) Some foods that contain tryptophan include: cheese, chicken, fish, milk, nuts, peanuts, 
pumpkin seeds, sesame seeds, soy, and turkey.  
(c) Tryptophan deficiency can lead to pellagra, characterized by delusions, diarrhea, inflamed 
mucus membranes, mental confusion, and scaly skin sores. 


