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14.4: Biological Molecules (Exercises)
These are homework exercises to accompany Chapter 14 of the University of Kentucky's LibreText for CHE 103 - Chemistry for
Allied Health. Answers are below the questions.

Questions

14.1: Enzymes

(click here for solutions)

Q14.1.1

What do enzymes do in the body?

Q14.1.2

Describe each of the following.

a. active site
b. substrate
c. allosteric site
d. inhibitor

Q14.1.3

How are competitive and noncompetitive inhibitors similar and different from one another?

Q14.1.4

An inhibitor interacts with the enzyme at an allosteric site. Is it competitive or noncompetitive?

Q14.1.5

Describe each of the following enzyme-substrate pairs as using the lock-and-key model or the induced fit model. 

Q14.1.6

Each of the following behaves as a cofactor or a coenzyme. Identify each.

a. Zn
b. Vitamin B12
c. biotin
d. Fe

2+

3+
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Vitamin B12

biotin

Q14.1.7

Identify each statement as true or false. Correct the false statement(s).

a. Enzyme activity increases with temperature.
b. Enzyme activity depends on pH.
c. Enzymes are consumed in a chemical reaction.
d. Increasing the concentration will increase the rate of a reaction until all of the enzyme is "occupied".
e. Enzymes can only function at their ideal temperature and pH.

Q14.1.8

The enzyme activity is graphed with respect to the pH of the mixture. Determine the pH at which each enzyme is most effective.

a. 

b. 

14.2: Lipids and Triglycerides

(click here for solutions)

Q14.2.1

What is the functional group in a fatty acid?

Q14.2.2

What is the difference between a fat and an oil?
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Q14.2.3

Butter is a fat that is a solid at room temperature. What type of fatty acid does butter contain? How do you know?

Q14.2.4

Describe the difference between saturated and unsaturated fatty acids.

Q14.2.5

Explain why molecules of saturated and unsaturated fatty acids have different shapes.

Q14.2.6

Draw each structure.

a. Saturated fatty acid with 18 carbon atoms.
b. Monounsaturated fatty acid with 14 carbon atoms.
c. Polyunsaturated fatty acid with 14 carbon atoms.
d. Monounsaturated with 16 carbon atoms.
e. Polyunsaturated fatty acid with 18 carbon atoms and three double bonds.

Q14.2.7

Where does the body get essential fatty acids?

Q14.2.8

What molecules react to form a triglyceride?

Q14.2.9

Draw a triglyceride formed from three identical fatty acids.

Q14.2.10

Draw a triglyceride formed from three different fatty acids.

14.3: Phospholipids in Cell Membranes

(click here for solutions)

Q14.3.1

What is a phospholipid?

Q14.3.2

Which part of the phospholipid molecule is water-soluble?

Q14.3.3

Which part is not water-soluble?

Q14.3.4

What is the purpose of a semipermeable membrane like the cell membrane?

Answers

14.1: Enzymes

Q14.1.1

Enzymes act as catalysts for biological reactions.

Q14.1.2

Describe each of the following.

a. The active site is where the reaction occurs in the enzyme.
b. The substrate is the molecule that interacts with the enzyme.
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c. An allosteric site is on the enzyme away from the active site. Inhibitors can interactive with the enzyme at the allosteric site.
d. An inhibitor is a molecule that interacts with the molecule to slow or stop a reaction.

Q14.1.3

Both competitive and noncompetitive inhibitors slow or stop a reaction. Competitive inhibitors bind with the active site and non-
competitive inhibitors bind with an allosteric site.

Q14.1.4

noncompeititve

Q14.1.5

a. lock & key
b. lock & key
c. induced fit

Q14.1.6

a. cofactor
b. coenzyme
c. coenzyme
d. cofactor

Q14.1.7

Identify each statement as true or false. Correct the false statement(s).

a. Enzyme activity increases with temperature and then decreases with increasing temperature beyond a peak temperature.
b. True
c. Enzymes are not consumed in a chemical reaction.
d. True
e. Enzymes
f. 
g. 

can only function most effectively at their ideal temperature and pH, but can function at a range of temperature and pH values.

Q14.1.8

a. pH = 8
b. pH = 6

14.2: Lipids and Triglycerides

Q14.2.1

carboxylic acid

Q14.2.2

Fats are solids at room temperatures while oils are liquids.

Q14.2.3

Saturated fatty acid.

Q14.2.4

Saturated fatty acids contain only single bonds between carbon atoms while unsaturated fatty acids contain one or more double
bonds.

Q14.2.5

Saturated fatty acids have a straight chain of carbon atoms while unsaturated fatty acids have a bend at every double bond.

Q14.2.6
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a.

b.

Answers will vary. The double bond may be located between any
two carbon atoms.

c.

Answers will vary. There should be multiple double bonds and can
be located between any pairs of carbon atoms.

d.

Answers will vary. The double bond may be located between any
two carbon atoms.

e.

Answers will vary. There should be three double bonds and can be
located between any pairs of carbon atoms.

Q14.2.7

Essential fatty acids come from the food we eat.

Q14.2.8

Glycerol and three fatty acids from a triglyceride.

Q14.2.9

Answers will vary but each "tail" should have the same number of carbon atoms.

Q14.2.10

Answers will vary but each "tail" should have a different number of carbon atoms.

14.3: Phospholipids in Cell Membranes

Q14.3.1

A phospholipid is a triglyceride where one of the fatty acid tails is replaced by a phosphate group.

Q14.3.2

The phosphate end is water-soluble.
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Q14.3.3

The hydrocarbon tails are not water-soluble.

Q14.3.4

To control the flow of substances in and out of the cell.
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