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1. Which of the following structures is not found in
bacteria?

A. ribosome B. cytoplasm

C. cell membrane D. nuclear membrane

2. The purpose for giving a person a vaccine is to

A. introduce chemicals that destroy viruses.

B. stimulate an immune response.

C. prevent inflammation.

D. cure a disease.

3. Injecting a person with a killed-bacteria vaccine
can protect that individual from a disease because
the proteins of the killed bacteria

A. remain in the body, and live bacteria later
prey on them instead of live tissues.

B. bind with receptors in the body, so that live
bacteria cannot bind with them later.

C. stimulate the production of antibodies which
can be manufactured later in response to
infection.

D. give the person a mild form of the disease,
which conditions the body not to respond to
later infection.

4. Plants and animals are composed of organic
compounds. Which of the following are the
common elements found in organic compounds?

A. iron, oxygen, nickel, copper

B. sodium, potassium, gold, hydrogen

C. helium, neon, argon, krypton

D. carbon, hydrogen, oxygen, nitrogen

5. All living things contain which element?

A. helium B. sodium

C. copper D. carbon

6. Which of the following compounds is most likely
to be part of living organisms?

A. C6H12O6 B. BF3

C. MoCl2 D. CsI
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7. Although there are a limited number of amino
acids, many different types of proteins exist
because the

A. size of a given amino acid can vary.

B. chemical composition of a given amino acid
can vary.

C. sequence and number of amino acids is
different.

D. same amino acid can have many different
properties.

8. The clear protein of an egg white becomes opaque
and firm when cooked because the heat

A. mutates the DNA.

B. turns the protein into carbohydrates.

C. stops protein formation.

D. changes the protein structure.

9. The structural formula of cellulose is shown.

Which phrase correctly describes cellulose?

A. A polymer made of glucose

B. A branched form of sucrose

C. A disaccharide

D. A simple sugar

10. Use the pictures below to answer the question.

Which shows the correct order from simplest to
most complex?

A. Cell → Tissue → Organ

B. Organ → Tissue → Cell

C. Cell → Organ → Tissue

D. Tissue → Organ → Cell
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11. Use this diagram to answer the question.

What is the main purpose of the mitochondria
shown by the arrow?

A. cell reproduction

B. cellular digestion

C. energy production

D. protein manufacture

12. Which statement about plant and animal cells is
true?

A. Both have a cell wall to give them support.

B. Both have a large vacuole to store water.

C. Both use mitochondria to produce energy.

D. Both use chloroplasts to store energy.

13. Which of the following is a primary function of
carbohydrates?

A. storage of energy

B. transmission of genetic material

C. acceleration of chemical reactions

D. transport of molecules across membranes

14. Many aquatic birds secrete waxy organic substances
that repel water. The birds use these substances to
coat their feathers. An analysis of these substances
would reveal that they are composed mostly of

A. lipids. B. proteins.

C. carbohydrates. D. nucleic acids.

15. The structure of an organic molecule is represented
below.

In this organic molecule, which element is
identified by each X?

A. iron B. carbon

C. sodium D. phosphorus
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16. The molecule ATP is composed of elements
commonly found in organic molecules. Which of
the following is one of these elements?

A. aluminum B. calcium

C. phosphorus D. tin

17. The diagram below represents a fat molecule.

A fat molecule belongs to which category of
organic molecules?

A. proteins B. lipids

C. nucleic acids D. carbohydrates

18. In red blood cells, the compound carbonic
anhydrase increases the rate at which carbon
dioxide is converted to bicarbonate ions for
transport in the blood. In red blood cells, carbonic
anhydrase acts as which of the following?

A. an enzyme B. a hormone

C. a lipid D. a sugar

19. One category of organic compounds contains
molecules composed of long hydrocarbon chains.
The hydrocarbon chains may be saturated or
unsaturated.

Which of the following categories of organic
compounds contains these molecules?

A. carbohydrates B. lipids

C. nucleic acids D. proteins

20. Some bacteria contain a substance called
nitrogenase. Nitrogenase catalyzes the chemical
reaction that converts atmospheric nitrogen (N2)
into ammonia (NH3). Nitrogenase is an example
of which of the following?

A. a sugar B. an enzyme

C. a nucleotide D. an amino acid

21. Energy for most chemical reactions in cells is
supplied by which of the following molecules?

A. ATP B. DNA

C. adrenaline D. hemoglobin
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22. Which of the following best describes the
composition of a nucleotide?

A. a pair of six-carbon rings attached to each
other

B. a carbon atom joined to hydrogen and three
functional groups

C. a chain of carbon atoms with a carboxyl
group bonded to one end

D. a five-carbon sugar attached to a phosphate
group and a nitrogenous base

23. Acetylcholine is an important chemical signal
in the nervous system. Once acetylcholine is
released, it is quickly broken down into other
chemicals because of the activity of cholinesterase.

Cholinesterase is which of the following?

A. a hormone B. a lipid

C. an enzyme D. an organelle

24. In the human body, fibrinogen is necessary for
sealing cuts and stopping the loss of blood. Since
fibrinogen is made of chains of amino acids, it is
an example of which type of organic molecule?

A. carbohydrate B. protein

C. fatty acid D. nucleic acid

25. All organisms have ways to produce ATP. Which
of the following statements describes why ATP is
a critical compound for all cells?

A. It causes mitosis to begin.

B. It is an energy-transfer molecule.

C. It is a major component of cell membranes.

D. It carries information from DNA to the
ribosomes.

26. Baby food manufacturers sometimes use proteases
in their products. Proteases catalyze the breakdown
of the proteins in these foods, making digestion
easier for infants.

Proteases are which of the following types of
molecules?

A. enzymes B. fatty acids

C. hormones D. monosaccharides
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Biology students investigated various human digestive enzymes. The table below summarizes the functions of several
different digestive enzymes.

Enzyme Function

salivary amylase begins to break down starch into smaller polysaccharides
or the disaccharide maltose

pepsin begins to break down proteins into small polypeptides

pancreatic amylase continues to break down starch and smaller polysaccharides into
disaccharides

lipase breaks down fats into glycerol, fatty acids, or glycerides

aminopeptidase breaks down small polypeptides into amino acids

The students conducted experiments to study digestive enzyme activity. In the first experiment, the students observed the
rate at which salivary amylase breaks down starch (the substrate) in solutions with different pH values. The students
then performed the same type of experiment with pepsin. The graph below shows the students’ results for the two
experiments.
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27. Fatty acids are one of the products that result from
the action of lipase in the digestive system. What
is one way that fatty acids are used in the body?

A. for storing energy

B. for encoding genetic information

C. as the building blocks of antibodies

D. as the building blocks of hemoglobin

28. A student is preparing to run in a school track
competition. For the quickest source of energy,
the student should eat a food that contains a high
percentage of

A. carbohydrates. B. fat.

C. proteins. D. sodium.

29. The graph below shows how the activity of an
enzyme changes over a range of pH values.

Enzyme Activity

Which of the following conclusions is supported
by the data?

A. The optimum pH of the enzyme is 6.6.

B. The optimum pH of the enzyme is 5.8.

C. The enzyme’s activity is greater around
pH 8.0 than around pH 5.0.

D. The enzyme’s activity continually increases as
pH increases from 5.0 to 9.0.

30. An amoeba in a pond engulfs and consumes a
paramecium. The amoeba uses which of the
following to quickly break down the organic
molecules in the paramecium?

A. enzymes B. glucose

C. polysaccharides D. water
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31. DNA is found in the cells of all organisms. The
structure of DNA is directly linked to its function.

a) Describe the function of DNA in organisms.

b) Draw and label a simple model of DNA that
includes the sugar/phosphate backbone and
nitrogenous bases.

c) Explain how the structure of DNA enables it
to perform the function you described in the
previous part.
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