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                       Respiration/Photosynthesis

Read each question carefully before you answer.  Work at a steady pace,  

and you should have ample time to finish. 

1. Lactic acid is produced by

     a. yeast cells during cellular respiration

     b. yeast cells during anaerobic respiration

     c. human muscle cells during aerobic exercise

     d. human muscle cells when they receive sufficient oxygen to power

        vigorous physical activity

     e. none of these

  2. Which of the following statements is true about the energy yields

     from cellular respiration?

          1. Cellular respiration is more efficient at harnessing energy

             from glucose than car engines are at harnessing energy from

             gasoline.

          2. Cellular respiration converts all of the energy in glucose

             into high-energy ATP bonds.

          3. Cellular respiration converts the kinetic energy of glucose

             into chemical energy.

          4. The heat produced during cellular respiration is only a tiny

             fraction of the chemical energy available in a glucose

             molecule.

     a. 1

     b. 2

     c. 3

     d. 4

     e. 1, 2, and 3

  3. The overall equation for the cellular respiration of glucose is

     e. none of these

  4. Which of the following is not an important aspect of the cellular

     respiration of glucose?

     a. Glucose molecules are oxidized.

     b. Oxygen (O
2) is reduced.

     c. Most of the energy harvested from the glucose molecule is

        obtained in the form of high-energy electrons.

     d. H
2O serves as the ultimate acceptor of electrons.

     e. Most of the electrons harvested from glucose are initially

        accepted by NAD
+.

  5. During redox reactions,

          1. the loss of electrons from one substance is called reduction

          2. a substance that gains electrons is said to be oxidized

          3. electrons are lost from one substance and added to another

             substance

          4. protons from one molecule replace the electrons lost from



another molecule

     a. 1

     b. 2

     c. 3

     d. 4

     e. 1, 2, and 3

  6. During cellular respiration, NADH is

          1. converted to NAD
+ by an enzyme called a dehydrogenase

          2. converted directly into ATP

          3. reduced to form NAD
+

          4. involved in an exergonic reaction when it gives up electrons

             to other molecules

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 3 and 4

  7. During cellular respiration, electrons move through a series of

     electron-carrier molecules. Which of the following is a true

     statement about this process?

     a. The electrons move from carriers that have more affinity for them

        to carriers that have less affinity for them.

     b. Molecular oxygen is eventually oxidized by the electrons to form

        water.

     c. The electrons release large amounts of energy each time they are

        transferred from one carrier to another.

     d. The carrier molecules are found in the cytoplasm of eukaryotic

        and prokaryotic cells.

     e. None of these

  8. Which of the following differentiates substrate-level

     phosphorylation from chemiosmotic phosphorylation?

     a. in substrate-level phosphorylation, a phosphate group is

        transferred directly from a metabolic intermediate to ADP

     b. substrate-level phosphorylation is independent of the electron

        transport chain

     c. substrate-level phosphorylation can occur in the absence of

        oxygen

     d. substrate-level phosphorylation can occur outside the

        mitochondrion

     e. all of these

  9. A drug is tested in the laboratory and is found to create holes in

     both mitochondrial membranes. Scientists suspect that the drug will

     be harmful to human cells because it will inhibit

           1. The Krebs cycle         3. glycolysis

           2. chemiosmosis            4. the formation of alcohol

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 1 and 2

 10. Which of the following choices does not correctly pair a component

     of cellular respiration with the main way it contributes to total

     respiratory ATP production?

     a. glycolysis--directly regenerates ATP

     b. Krebs cycle--supplies electrons for chemiosmosis

     c. movement of electrons down the electron transport chain--creates

        an H
+ gradient across the inner mitochondrial membrane

     d. chemiosmosis--directly regenerates ATP

     e. substrate-level phosphorylation--directly regenerates ATP

 11. During which of the following phases of cellular respiration does

     substrate-level phosphorylation take place?

           1. glycolysis          3. "grooming" of pyruvic acid

           2. Krebs cycle         4. chemiosmosis

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 1 and 2

 12. Which of the following metabolic pathways is common to both aerobic

     and anaerobic processes of sugar breakdown?

     a. Krebs cycle

     b. electron transport chain

     c. conversion of pyruvic acid to lactic acid

     d. conversion of pyruvic acid to acetyl CoA

     e. none of these

 13. Which of the following is a result of glycolysis?

     a. reduction of FAD to FADH
2

     b. production of CO
2

     c. conversion of glucose to two three-carbon compounds

     d. a net consumption of two ATPs per glucose molecule

     e. conversion of NADH to NAD
+

 14. A culture of bacteria growing aerobically are fed glucose containing

     radioactive carbon and are then examined. As the bacteria metabolize

     the glucose, radioactivity will appear first in

     a. carbon dioxide

     b. NADH

     c. glucose 6-phosphate

     d. pyruvic acid

     e. ATP

 15. The bridge between glycolysis and the Krebs cycle is

     a. the conversion of pyruvic acid to acetyl CoA

     b. the oxidation of NADH

     c. the oxidation of FADH
2

     d. the conversion of ADP to ATP

     e. the production of alcohol

 16. During chemiosmosis,

          1. energy is generated because H
+ ions move freely across

             mitochondrial membranes

          2. ATP is synthesized when H
+ ions move through a protein port

             provided by ATP synthase

          3. energy is generated by coupling exergonic reactions with

             other exergonic reactions

          4. a concentration gradient is generated when large numbers of



H
+ ions are passively transported from the matrix of the

             mitochondrion to the mitochondrion's intermembrane space

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 2 and 3

 17. A mutant protist is found in which some mitochondria lack an inner

     mitochondrial membrane. Which of the following pathways would be

     completely disrupted in these mitochondria?

          1. chemiosmosis                3. the Krebs cycle

          2. alcoholic fermentation      4. glycolysis

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 3 and 4

 18. In the respiratory electron transport chain, electrons are passed

     from one electron transport molecule to another and are finally

     accepted by

     a. an oxygen atom

     b. a molecule of carbon dioxide

     c. a molecule of water

     d. ADP

     e. ATP

 19. Rotenone is a poison commonly added to insecticides. This molecule

     binds to the first electron carrier molecule in the electron

     transport system. Which of the following statements best describes

     the effect that it has on an insect?

          1. The insect will die because anaerobic respiration can't

             occur.

          2. The insect will die because high levels of fermentation

             products will build up.

          3. The insect will die because of inadequate ATP production.

          4. The insect will die because H
2O will not be produced and

             dehydration will occur.

     a. 1

     b. 2

     c. 3

     d. 4

     e. Both 3 and 4

 20. Which of the following statements about the energy yield of aerobic

     respiration is not true?

     a. Less than 50% of the chemical energy available in glucose is

        converted to ATP energy.

     b. ATP is consumed in transporting the NADH molecules made in

        glycolysis to the electron transport chain.

     c. Most of the ATP derived during aerobic respiration results from

        chemiosmosis.

     d. Each pair of electrons fed into the electron transport chain by

        an FADH
2 or NADH molecule can result in the synthesis of more

        than one ATP.

     e. Glycolysis and the "grooming" of pyruvate together produce more

        NADH per glucose molecule than does the Krebs cycle.

 21. The enzymes of the Krebs cycle are located in the

     a. cytoplasm

     b. outer mitochondrial membrane

     c. mitochondrial matrix

     d. inner mitochondrial membrane

     e. intermembrane space of the mitochondrion

 22. Which of the following processes is most efficient (produces the

     most ATP per molecule of glucose oxidized)?

     a. aerobic respiration

     b. anaerobic respiration

     c. alcoholic fermentation

     d. lactic acid fermentation

     e. all produce approximately the same amount of ATP per molecule of

        glucose

 23. Bacteria that are unable to survive in the presence of oxygen are

     called

     a. strict anaerobes

     b. aerobes

     c. facultative anaerobes

     d. chemosynthetic bacteria

     e. microaerophiles

 24. Muscle soreness associated with strenuous exercise at least partly

     due to

     a. an excess of ATP that builds up during vigorous exercise

     b. the presence of lactic acid from fermentation by muscle cells

     c. the large amount of carbon dioxide that builds up in the muscle

     d. the accumulation of alcohol from anaerobic respiration

     e. none of these

 25. Photosynthetic autotrophs

          1. make sugar by using organic raw materials

          2. make organic food molecules from inorganic raw materials

          3. eat other organisms who use light energy to make food

             molecules

          4. include only the green plants

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 1 and 3

 26. In most green plants, chloroplasts are

          1. concentrated in a zone of leaf tissue called the mesophyll.

          2. concentrated in the stomata.

          3. concentrated in a portion of the leaf called the stroma.

          4. found only in the leaf tissue.

     a. 1

     b. 2

     c. 3

     d. 4

     e. both 1 and 4

 27. Chloroplasts contain disklike membranous sacs arranged in stacks

     called

     a. cristae

     b. thylakoids

     c. grana

     d. vacuoles

     e. stroma

 28. In the chloroplast, sugars are made in a compartment that is filled

     with a thick fluid called the

     a. stoma

     b. thylakoid

     c. matrix

     d. stroma

     e. mesophyll

 29. Which of the following molecules is both a reactant and a product of

     photosynthesis?

     a. H
2O

     b. glucose

     c. O
2

     d. CO
2

     e. chlorophyll

 30. If you expose a photosynthesizing plant to carbon dioxide containing

     radioactive oxygen, which of the products of photosynthesis will be

     radioactive?

     a. glucose

     b. O
2

     c. H
2O

     d. glucose and H
2O

     e. glucose and O
2

 31. Which of the following is a true statement concerning the role of

     redox reactions in photosynthesis and cellular respiration?

          1. Photosynthesis involves only reductions; respiration, only

             oxidations.

          2. Photosynthesis involves only oxidations; respiration, only

             reductions.

          3. In photosynthesis, carbon dioxide is oxidized to form sugar;

             in respiration, sugar is reduced to form carbon dioxide.

          4. In photosynthesis, carbon dioxide is reduced to form sugar;

             in respiration, sugar is oxidized to form carbon dioxide.

     a. 1

     b. 2

     c. 3

     d. 4

     e. Both 1 and 4

 32. Which of the following is not a difference between photosynthesis

     and cellular respiration?

     a. ATP is produced during respiration but not during photosynthesis.

     b. Photosynthesis is ultimately powered by light energy;

        respiration, by the chemical energy of fuel molecules.

     c. Photosynthesis consumes CO
2; respiration consumes O
2.

     d. Photosynthesis produces O
2; respiration produces CO
2.

     e. The principal electron carrier in photosynthesis is NADPH; the

        principal electron carrier in respiration is NADH.

 33. What is the location of the chlorophyll in a plant cell?

     a. stroma

     b. thylakoid membranes

     c. matrix

     d. cytoplasm

     e. cristae

 34. The reactions of the Calvin cycle take place in the

     a. stroma

     b. thylakoid membrane

     c. matrix

     d. cytoplasm

     e. cristae

 35. Where do the light reactions of photosynthesis take place?

     a. stroma

     b. thylakoid membranes

     c. matrix

     d. cytoplasm

     e. cristae

 36. Which of the following are produced during the light reactions of

     photosynthesis?

     a. glucose, ADP, NADP
+

     b. glucose, ADP, NADP
+, CO
2

     c. ADP, NADP
+, O
2

     d. ATP, NADPH, O
2

     e. ATP, NADPH, CO
2

 37. Which of the following are produced during the dark reactions of

     photosynthesis?

     a. glucose, ADP, NADP
+

     b. glucose, ADP, NADP
+, CO
2

     c. ADP, NADP
+, O
2

     d. ATP, NADPH, O
2

     e. ATP, NADPH, CO
2

 38. Carbon fixation

     a. occurs when carbon and oxygen from CO
2 are incorporated into an

        organic molecule

     b. powers the process of glucose synthesis by supplying the cell

        with ATP

     c. occurs during the light reactions

     d. provides the cell with a supply of NADPH molecules

     e. uses noncyclic electron flow to capture energy in glucose

 39. The Calvin cycle involves all of the following except

     a. carbon fixation

     b. reduction of carbon

     c. addition of electrons and protons to carbon

     d. generation of NADP
+

     e. formation of waste products in the form of CO
2

 40. Which of the following photosynthetic pigments can be found at the

     photosystem reaction center?

          1. chlorophyll b      3. a carotenoid

          2. chlorophyll a      4. phycocyanin

     a. 1

     b. 2

     c. 3

     d. 4

     e. 1, 2, or 3

 41. Which of the following statements about cyclic electron flow is

     correct?

     a. it is characteristic of both cellular respiration and

        photosynthesis

     b. it can be used to generate ATP molecules

     c. in photosynthesis, it generates O
2 and NADPH.

     d. it generates almost all of the ATP used for carbon fixation in

        plants

     e. it is characteristic of photosystem II

 42. During noncyclic electron flow, photosystem I is excited by light

     and loses a pair of electrons. These electrons are replaced by

     electrons from

     a. water

     b. NADPH

     c. P700

     d. Photosystem II

     e. ATP

 43. During noncyclic electron flow, photosystem II is excited by light

     and loses a pair of electrons. These electrons are replaced by

     electrons from

     a. water

     b. NADPH

     c. P700

     d. Photosystem I

     e. ATP

 44. Photosynthetic chemiosmosis differs from respiratory chemiosmosis in

     that

     a. it involves an electron transport chain

     b. energy is stored in the form of a proton concentration difference

     c. regeneration of ATP is driven by a flow of protons through an ATP

        synthase

     d. the final electron acceptor is NADP
+

     e. its enzymes are membrane-bound

 45. In chemiosmosis, energy from electron flow is used to transport ____

     from the ____ to the thylakoid compartment, generating a

     concentration gradient of _____.

     a. electrons...grana...H
+

     b. H
+...grana...electrons

     c. H
+...stroma...H
+

     d. electrons...stroma...H
+

     e. H
+...stroma...ATP

 46. Photosynthetic organisms derive their carbon from

     a. carbon monoxide

     b. carbon dioxide

     c. hydrocarbons

     d. methane

     e. all of these, depending on environmental conditions

 47. What is photorespiration?

     a. light-driven cleavage of glucose to yield three two-carbon

        compounds, which are broken down to CO
2 and H
2O without

        producing ATP

     b. the incorporation of O
2 instead of CO
2 by rubisco, yielding in

        a two-carbon compound that is broken down to CO
2 and H
2O

     c. the opening and closing of stomata in response to changes in

        light intensity

     d. the increase in the rate of mitochondrial respiration that takes

        place when a leaf is exposed to light and photosynthesis produces

        glucose

     e. ATP synthesis driven by light energy

 48. What is the main advantage of the C
4 and CAM photosynthesis

     strategies over the C
3 strategy?

     a. They help the plant both conserve water and synthesize glucose

        efficiently under hot, dry conditions.

     b. They allow the plant to fix carbon more efficiently under

        conditions of low atmospheric CO
2.

     c. They allow the plant to fix carbon more efficiently in dim or

        cool conditions.

     d. They make it possible for the plant to use the Calvin cycle at

        night as well as during the day.

     e. They allow the plant to avoid photorespiration by producing a

        four-carbon sugar in place of glucose.

 49. Do photosynthesizing plants have mitochondria?

     a. No, chloroplasts produce ATP as well as glucose.

     b. Yes, to convert glucose into starch.

     c. Yes, but only in CAM plants, in which carbon is fixed at night.

     d. Yes, but they are used mainly to produce certain Krebs cycle

        intermediates, which are needed for the synthesis of compounds

        such as amino acids.

     e. Yes, to supply the plant with the ATP needed to power various

        cell activities.

 50. Some friends are trying to make wine in their basement. They've

     added yeast to a sweet grape juice mixture and have allowed the

     yeast to grow. After several days they find that sugar levels in the

     grape juice have dropped, but there's no alcohol in the mixture. The

     most likely explanation is that the mixture needs

          1. more sugar. Yeast need a lot of energy before they can begin

             to produce alcohol.

          2. less oxygen. Yeast only produce alcohol in the absence of

             oxygen.

          3. more oxygen. Yeast need oxygen to break down sugar and get

             enough energy to produce alcohol.

          4. less sugar. High sugar concentrations stimulate cellular

             respiration, and alcohol is not a byproduct of cellular

             respiration.

     a. 1

     b. 2

     c. 3

     d. 4

     e. Either 1 or 3
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