
Photosynthesis

Name: Date:

1.

Which gas is forming in the test tube shown above?

A. carbon dioxide B. hydrogen C. oxygen D. nitrogen

2. Which of the following is broken down in the body to release energy?

A. sugar B. water C. salt D. oxygen

3. Which of the following is produced when sugar is digested in an animal cell?

A. carbon dioxide B. chlorophyll C. oxygen D. sunlight
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4. During photosynthesis in plants, what is the source of the carbon in the sugar molecule (C6H12O6)?

A. carbon dioxide in the air B. carbon monoxide in the air

C. carbon particles in the soil D. carbon particles in water

5. Which of the following gases do plants use in photosynthesis?

A. hydrogen B. oxygen C. carbon dioxide D. carbon monoxide

6. Which molecule in plant cells first captures the radiant energy from sunlight?

A. glucose B. carbon dioxide C. chlorophyll D. adenosine triphosphate

7. In aerobic respiration, the Krebs cycle (citric acid cycle) takes place in

A. chloroplasts. B. nuclei. C. lysosomes. D. mitochondria.

8. Which of the following was made possible by the presence of photosynthetic bacteria on Earth?

A. a water cycle B. an oxygen cycle C. carbon fixation D. anaerobic respiration
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9.

Which of these statements is best illustrated by this diagram?

A. Animals under water eat plants.

B. Land animals exhale oxygen into water.

C. Water-dwelling animals breathe carbon dioxide.

D. Plants can take in carbon dioxide from air or water.

10. Photosynthesis

The following equation represents the process of photosynthesis in green plants.

What happens to most of the light energy during photosynthesis?

A. It is transformed into heat energy. B. It is transformed into chemical energy.

C. It is changed into carbon dioxide. D. It is changed into oxygen.
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11. A student picked up Ball A off a shelf and threw it. Which of the following would show the flow of energy from
its source?

A. Light energy from the sun → chemical energy in food → chemical energy in the student → mechanical energy
in the ball

B. Light energy from the sun → chemical energy in the student → chemical energy in food → mechanical energy
in the ball

C. Chemical energy in the student → mechanical energy in the ball → chemical energy in food → light energy
from the sun

D. Chemical energy in the student → chemical energy in food → mechanical energy in the ball → light energy
from the sun 2002

12. A sprig of an Elodea plant was placed in a test tube as shown below. The test tube was then placed in sunlight
for 6 hours.

The bubbles of gas in the diagram are composed mainly of

A. carbon monoxide B. carbon dioxide C. nitrogen D. oxygen

13. In the process of photosynthesis, light energy is used to split water into hydrogen and oxygen. The hydrogen
combines with carbon dioxide to ultimately produce .

A. glucose B. nitrates C. chlorophyll D. hydrogen peroxide
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14. Plants, like all other organisms, are composed of cells.

A group of students placed spinach leaves in a beaker of water in full sunlight. After several hours, small bubbles
appeared on the leaves. These bubbles probably consisted of .

A. H2O B. O2 C. CO2 D. H2

15. The figures below show the reaction rate of a specific enzyme at different temperatures and different pHs.

What can be concluded about the enzyme?

A. The enzyme works best at a pH of 8 and a temperature of 25◦C.

B. The enzyme only works at a pH of 8 and a temperature of 25◦C.

C. The enzyme is used up at a pH of 11 and a temperature of 35◦C.

D. The enzyme works better at a pH of 8 than a temperature of 25◦C.

16. Photosynthesis is a chemical reaction that converts

A. light energy into chemical energy. B. heat energy into mechanical energy.

C. light energy into electrical energy. D. heat energy into electrical energy.
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17. Through cell respiration, plants get energy from glucose. The energy stored in glucose originally came from

A. plants. B. animals. C. the sun. D. geothermal sources.

18. The process of cellular respiration occurs in

A. both plant and animal cells. B. plant cells only.

C. animal cells only. D. neither plant nor animal cells.

19. In the oxygen cycle, which group of organisms replenishes a large portion of the atmospheric oxygen supply?

A. mammals B. fungi C. insects D. plants
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20. Use the diagram to answer the question.

Gases and Photosynthesis

The diagram shows the gases that enter and leave a plant during the process of photosynthesis. Which gases do
arrows 1 and 2 represent?

A. Arrow 1 is nitrogen, and arrow 2 is oxygen. B. Arrow 1 is oxygen, and arrow 2 is nitrogen.

C. Arrow 1 is oxygen, and arrow 2 is carbon dioxide. D. Arrow 1 is carbon dioxide, and arrow 2 is oxygen.

21. In which situation would osmosis most likely occur in cells?

A. across a permeable membrane that separates solutions of the same concentration

B. across a permeable membrane that separates solutions of different concentrations

C. across a nonpermeable membrane that separates solutions of the same concentration

D. across a nonpermeable membrane that separates solutions of different concentrations
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22. What is the main reason humans need nitrogen to survive?

A. Nitrogen is used in respiration to generate energy.

B. Nitrogen is used in making the proteins in the body.

C. Nitrogen is used to help the body eliminate wastes.

D. Nitrogen is used by nerve cells to conduct impulses.

23. Which statement best describes the roles of photosynthesis and respiration in the carbon cycle?

A. Respiration and photosynthesis both add carbon to the atmosphere.

B. Respiration and photosynthesis both remove carbon from the atmosphere.

C. Respiration adds carbon to the atmosphere, while photosynthesis removes carbon from the atmosphere.

D. Photosynthesis adds carbon to the atmosphere, while respiration removes carbon from the atmosphere.
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Task
The human body is very complex. Below is information about how parts of the human body function to keep a person
alive. Read the information and study the diagrams. Then answer the following questions.

Materials Exchange from Blood

The blood has the job of moving materials such as food molecules, vitamins, water, gases, and waste products through
the body. Cells throughout the body exchange many substances with blood. However, some organs also move materials
into and out of the blood. Diagrams 1 and 2 below show parts of the lungs and small intestine. The main function of
each of these organs is to move materials into or out of the blood.

Some organs specialize in moving materials needed by the body into the blood. For example, molecules from digested
food travel from the small intestine into the bloodstream. The blood then carries these food molecules throughout the
body. This process enables cells in other parts of the body, like the brain, bones, muscles, and skin, to receive the
nutrients they need to function.

Some organs specialize in helping the body get rid of waste products. Waste molecules are created by all cells in the
body. The blood collects waste and carries it to organs that help the body get rid of the waste materials. These organs,
such as the kidneys, have specialized structures that allow them to filter wastes out of the blood while keeping useful
materials in. This ability to filter and remove wastes is important for all life.

1. Alveoli in Lungs 2. Villi in Small Intestine
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24. The table shows the percent of important gases in inhaled air and exhaled air.

Gases in Inhaled and Exhaled Air

Gas Inhaled Air Exhaled Air

Nitrogen (N2) 79% 79%

Oxygen (O2) 21% 16%

Carbon Dioxide (CO2) 0.04% 4%

Which model shows how gases are exchanged in the alveoli in the lungs?

A. B.

C. D.

25. Which of the following materials are direct products of photosynthesis?

A. fats and starches B. oxygen and sugar

C. proteins and amino acids D. carbon dioxide and water

page 10 Photosynthesis



26. Plants use many gallons of water every day. Almost all of the water used by plants is absorbed through the roots.
Water leaves plants by which process?

A. infiltration B. precipitation C. runoff D. transpiration

27. The illustration below shows a Siamese cat.

In Siamese cats, an enzyme determines the color of the fur. On the cooler places of the body, the enzyme causes
darker fur. On the warmer parts of the body, the enzyme does not function.

Which of the following statements best explains how temperature affects this enzyme?

A. Cooler temperatures denature the enzyme.

B. Cooler temperatures cause more enzyme production.

C. The enzyme is active in a specific temperature range.

D. Heat allows the enzyme to break down white pigment.
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28. A partial food web for organisms in Yellowstone National Park is shown below.

Which process do the animals in the food web use to convert energy from food into ATP?

A. cellular respiration B. osmosis C. photosynthesis D. transcription
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29. Which of the following most likely happens in the cells of a person running in the Boston Marathon?

A. The respiration rate increases to produce more ATP.

B. The replication rate increases to produce more DNA.

C. The photosynthesis rate increases to produce more sugars.

D. The cell division rate increases to produce more muscle fibers.

30. In the human digestive system, the enzyme trypsin acts on proteins. The optimal temperature for the enzyme is
approximately 40◦C.

Which of the following graphs shows how the activity of the enzyme most likely relates to the temperature of the
reaction environment?

A. B.

C. D.
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31. An equation for a biochemical reaction is shown below.

Which of the following happens during this reaction?

A. Energy from ATP is used to make glucose.

B. ADP adds a high-energy bond to its structure.

C. ADP is metabolized to provide oxygen to a cell.

D. Energy is stored in the molecule ATP for future use.

32. If an animal cell is placed in distilled water, it will swell and burst. The bursting of the cell is a result of which
biological process?

A. active transport B. enzyme activity C. osmosis D. respiration

33. Which of the following processes produces the nucleotide sequence UUA from the sequence AAT?

A. meiosis B. replication C. respiration D. transcription

34. Which of the following diagrams accurately represents the use of gases in both cellular respiration and
photosynthesis?

A. B.

C. D.
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The following section focuses on bacterial resistance to several antibiotics.

One of the most important developments in modern medicine was the discovery of antibiotics. Antibiotics are used to
treat infections caused by bacteria. However, strains of bacteria that are resistant to antibiotics are emerging. The rate of
increase in infections caused by these antibiotic-resistant strains of bacteria is a concern for human health.

The bacterium Streptococcus pneumoniae is a major cause of the respiratory disease pneumonia. The graph below shows
trends in bacterial resistance to different antibiotics in pneumonia cases from 1986 to 1999.

Trends in Bacterial Resistance

Key

Types of Antibiotics

Erythromycin Tetracycline

Penicillin Trimethoprim/ Sulfamethoxazole
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35. When Streptococcus pneumoniae are exposed to an antibiotic, the bacteria try to pump the antibiotic out of their
cells. Which of the following mechanisms is most likely used by the Streptococcus pneumoniae to pump the
antibiotic out of their cells?

A. active transport B. diffusion C. facilitated diffusion D. osmosis

36. Which term describes the maintenance of a steady internal state in the body?

A. gametogenesis B. homeostasis C. mitosis D. respiration

page 16 Photosynthesis



37. The diagram below represents a process that occurs in the nucleus of a eukaryotic cell.

Which of the following statements describes what is happening in this process?

A. Molecules of RNA are forming chromosomes.

B. A molecule of mRNA is directing the production of tRNA.

C. Molecules of DNA are being packaged for export to the ribosomes.

D. A molecule of DNA is being replicated to make two identical copies.
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38. The diagram below shows a process that occurs in cells.

Which process is shown in the diagram?

A. diffusion B. recombination C. respiration D. translation

39. The diagram below shows changes in the concentrations of sodium and potassium ions inside and outside a nerve
cell. These changes prepare the nerve cell to conduct an electrical impulse.

Which of the following processes is directly responsible for these changes in the concentrations of sodium and
potassium ions inside and outside the nerve cell?

A. active transport B. enzyme activity C. osmosis D. transcription
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40. Hydras are organisms that can reproduce by forming buds. The buds detach and grow into new organisms with
genetic material that is identical to the parent. A parent hydra with one bud is shown in the diagram below.

Which process is directly responsible for the formation of the bud on the hydra?

A. cellular respiration B. mitosis C. osmosis D. spore development
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