
AP Biology Practice Test: Chapter 3 - Carbon and Molecular Diversity

Instructions: Answer all questions to the best of your ability. For the short answer questions,
provide a complete response with clear explanations.

Short Answer Questions (1-5)

1. Define organic molecules. What makes them different from inorganic molecules?

2. Describe the significance of carbon in biological molecules. Why is carbon often
referred to as the "backbone" of life?

3. Explain the role of functional groups in determining the properties of organic
molecules. Provide two examples of functional groups and their associated
properties.

4. What is isomerism? Compare and contrast structural isomers and
stereoisomers(Geometric Isomers and Enantiomers).



5. Discuss the importance of macromolecules in biology. List the four major classes
of macromolecules and briefly describe the primary function of each.

Multiple Choice Questions (6-20)

6. Which of the following elements is most commonly found in organic molecules?

A) Nitrogen

B) Oxygen

C) Carbon

D) Hydrogen

7. Which functional group is characteristic of alcohols?

A) Carboxyl

B) Hydroxyl

C) Amino

D) Carbonyl

8. Which type of isomer has the same molecular formula but different arrangements of
atoms?

A) Geometric isomers

B) Structural isomers

C) Optical isomers

D) All of the above



9. What is the process by which monomers are linked to form polymers?

A) Hydrolysis

B) Dehydration synthesis

C) Ionization

D) Condensation

10. What is the primary function of carbohydrates in living organisms?

A) Storage of genetic information

B) Energy storage and structural support

C) Catalyzing biochemical reactions

D) Insulation and energy storage

11. Which of the following is a polysaccharide?

A) Glucose

B) Fructose

C) Cellulose

D) Sucrose

12. Lipids are characterized by which of the following traits?

A) They are soluble in water.

B) They contain polar covalent bonds.

C) They are hydrophobic.

D) They are composed of amino acids.

13. Which of the following macromolecules is composed of amino acids?

A) Carbohydrates

B) Proteins

C) Nucleic acids



D) Lipids

14. What type of bond forms between the amino group of one amino acid and the carboxyl
group of another?

A) Ionic bond

B) Hydrogen bond

C) Peptide bond

D) Disulfide bridge

15. The sequence of nucleotides in DNA determines:

A) The structure of proteins.

B) The energy content of carbohydrates.

C) The structure of lipids.

D) The rigidity of cell walls.

16. Which of the following is NOT a function of proteins?

A) Enzymatic activity

B) Structural support

C) Energy storage

D) Transport

17. What is the building block of nucleic acids?

A) Fatty acids

B) Amino acids

C) Nucleotides

D) Monosaccharides

18. Which of the following statements about saturated fats is true?

A) They contain one or more double bonds.

B) They are typically liquid at room temperature.



C) They are generally healthier than unsaturated fats.

D) They contain the maximum number of hydrogen atoms.

19. Which macromolecule serves as the primary energy currency in cells?

A) ATP

B) DNA

C) RNA

D) Protein

20. What is the primary structural component of cell membranes?

A) Carbohydrates

B) Proteins

C) Phospholipids

D) Nucleic acids

True/False Questions (21-30)

21. True/False: All organic compounds contain carbon.

22. True/False: Enzymes are a type of lipid.

23. True/False: The structure of a protein is directly related to its function.

24. True/False: All carbohydrates are sweet in taste.

25. True/False: Amino acids contain both an amino group and a carboxyl group.

26. True/False: Nucleic acids are composed of nucleotides.

27. True/False: Polysaccharides are formed through the process of hydrolysis.

28. True/False: Unsaturated fats are generally solid at room temperature.

29. True/False: Hydrocarbons are organic molecules that contain only carbon and

hydrogen.

30. True/False: Proteins can serve as a source of energy in extreme conditions.



ANSWERS

Answers to Short Answer Questions (1-5)

1. Define organic molecules. What makes them different from inorganic
molecules?

○ Organic molecules are compounds primarily made of carbon atoms, often
in combination with hydrogen, oxygen, nitrogen, and other elements. They
differ from inorganic molecules in that they generally contain
carbon-hydrogen (C-H) bonds. Organic molecules are essential for life
and include carbohydrates, proteins, lipids, and nucleic acids.

2. Describe the significance of carbon in biological molecules. Why is carbon
often referred to as the "backbone" of life?

○ Carbon is significant in biological molecules because it can form four
covalent bonds with other atoms, allowing for a diverse range of complex
molecules. Its ability to create long chains and ring structures makes it
versatile, hence being called the "backbone" of life, as it forms the
fundamental structure of macromolecules essential for cellular function.

3. Explain the role of functional groups in determining the properties of
organic molecules. Provide two examples of functional groups and their
associated properties.

○ Functional groups are specific groups of atoms within molecules that are
responsible for the characteristic chemical reactions of those molecules.
They influence the molecule's solubility, acidity, and reactivity. For
example:

■ Hydroxyl group (-OH): Makes molecules polar and increases their
solubility in water, as seen in alcohols.

■ Carboxyl group (-COOH): Acts as an acid by donating a proton
(H+) and is found in amino acids and fatty acids.

4. What is isomerism? Compare and contrast structural isomers and
stereoisomers.

○ Isomerism is the phenomenon where compounds with the same molecular
formula have different structures or arrangements of atoms.

■ Structural Isomers: Differ in the connectivity of their atoms (e.g.,
butane and isobutane).

■ Stereoisomers: Have the same connectivity but differ in the spatial
arrangement of atoms (e.g., cis-trans isomers and enantiomers).



5. Discuss the importance of macromolecules in biology. List the four major
classes of macromolecules and briefly describe the primary function of
each.

○ Macromolecules are essential for life and perform various functions in
biological systems. The four major classes are:

■ Carbohydrates: Serve as energy sources and structural
components.

■ Proteins: Act as enzymes, structural components, and transport
molecules.

■ Lipids: Function in energy storage, insulation, and forming cell
membranes.

■ Nucleic Acids: Store and transmit genetic information (DNA and
RNA).

Answers to Multiple Choice Questions (6-20)

6. C) Carbon
7. B) Hydroxyl
8. B) Structural isomers
9. B) Dehydration synthesis
10.B) Energy storage and structural support
11.C) Cellulose
12.C) They are hydrophobic.
13.B) Proteins
14.C) Peptide bond
15.A) The structure of proteins.
16.C) Energy storage
17.C) Nucleotides
18.D) They contain the maximum number of hydrogen atoms.
19.A) ATP
20.C) Phospholipids

Answers to True/False Questions (21-30)

21.True: All organic compounds contain carbon.
22.False: Enzymes are a type of protein.
23.True: The structure of a protein is directly related to its function.
24.False: Not all carbohydrates are sweet in taste (e.g., starch).



25.True: Amino acids contain both an amino group and a carboxyl group.
26.True: Nucleic acids are composed of nucleotides.
27.False: Polysaccharides are formed through the process of dehydration synthesis,

not hydrolysis.
28.False: Unsaturated fats are generally liquid at room temperature.
29.True: Hydrocarbons are organic molecules that contain only carbon and

hydrogen.
30.True: Proteins can serve as a source of energy in extreme conditions.


