Chapter 9 & 10 Review
Chapter 9

1. In a redox reaction,

a. the substance that is reduced loses energy

b. the substance that is oxidized loses energy

c. the oxidizing agent donates electrons

d. the reducing agent is the most electronegative

e. the electron acceptor loses energy

      2.  In the reaction C6H12O6    +     6 O2    -------     6 CO2      +      6 H2O,

      a.  oxygen becomes reduced

                  b.  glucose becomes reduced

                  c.  oxygen becomes oxidized

                  d.  water is a reducing agent

                  e.  oxygen is a reducing agent

3. A substrate that is phosphorylated

a. has a stable phosphate bond

b. has been formed by the reaction ADP + P  ------   ATP

c. has an increased reactivity; it is primed to do work

d. has been oxidized

e. will pass its electrons to the electron transport chain

4. Which of the following is not true of oxidative phosphorylation?

a. It uses oxygen as the ultimate electron donor.

b. It involves the redox reactions of the electron transport chain.

c. It involves an ATP synthase located in the inner mitochondrial membrane.

d. It produces approximately three ATP for every NADH that is oxidized.

e. It depends on chemiosmosis.

5. Substrate-level phosphorylation

a. involves the shifting of a phosphate group from ATP to a substrate

b. can use NADH or FADH

c. takes place only in the cytosol

d. accounts for 10% of the ATP formed by fermentation

e. is the energy source for facultative anaerobes under anaerobic conditions

6. The major reason that glycolysis is not as energy-productive as respiration is that
a. NAD+ is regenerated by alcohol or lactate production, without the high-energy electrons passing through the electron transport chain

b. it is the pathway common to fermentation and respiration

c. it does not take place in a specialized membrane-bound organelle

d. pyruvate is more reduced than CO2; it still contains much of the energy from glucose

e. substrate-level phosphorylation is not as energy efficient as oxidative phorphorylation

7. The electron carrier molecules Q and cytochrome c

a. are reduced as they pass electrons on to the next molecule

b. contain heme prosthetic groups

c. shuttle protons to ATP synthase

d. transport H+ into the mitochondrial matrix, establishing the proton-motive force

e. are mobile carriers that transfer electrons between the electron carrier complexes

8. When electrons move closer to a more electronegative atom,

a. energy is released

b. energy is consumed

c. a proton gradient is established

d. water is produced

e. ATP is synthesized

9. When pyruvate is converted to acetyl CoA,

a. CO2 and ATP are released

b. a multienzyme complex removes a carboxyl group and attaches a coenzyme

c. one turn of the Krebs cycle is completed

d. NAD+ is regenerated so that glycolysis can continue

e. phosphofructokinase is activated and glycolysis continues

10. How many molecules of CO2 are generated for each molecule of acetyl CoA introduced into the Krebs cycle?

a. 1

b. 2

c. 3

d. 4

e. 6

11. In the chemiosmotic mechanism,

a. ATP production is linked to the proton gradient established by the electron transport chain

b. the difference in pH between the intermembrane space and the cytosol drives the formation of ATP

c. the flow of H+ through ATP synthases from the matrix to the intermembrane space drives the phosphorylation of ADP

d. the energy released by the reduction and subsequent oxidation of components of the electron transport chain is transferred as a phosphate to ADP

e. the production of water in the matrix by the reduction of oxygen leads to a net flow of water out of a mitochondrion

12. Which of the following reactions is incorrectly paired with its location?

a. ATP synthesis/inner membrane of the mitochondrion

b. fermentation/cell cytosol

c. glycolysis/cell cytosol

d. substrate-level phosphorylation/cytosol and matrix

e. Krebs cycle/cristae of mitochondrion

13. When glucose if oxidized to CO2 and water, approximately 38% of its energy is transferred to

a. heat

b. ATP

c. acetyl CoA

d. water

e. the Krebs cycle

14. What do muscle cells in oxygen deprivation gain from the conversion of pyruvate?

a. ATP and lactate

b. ATP, NAD+, and lactate

c. CO2 and lactate

d. ATP and alcohol

e. ATP, lactate and CO2
15. Glucose, made from six radioactively labeled carbon atoms, is fed to yeast cells in the absence of oxygen.  How many molecules of radioactive alcohol (C2H5OH) are formed from each molecules of glucose?
a. 0

b. 1

c. 2

d. 3

e. 6

16. Which of the following produces the most ATP per gram?

a. glucose, because it is the starting place for glycolysis

b. glycogen or starch, because they are polymers of glucose

c. fats, because they are highly reduced compounds

d. proteins, because of the energy stored in their tertiary structure

e. amino acids, because they can be fed directly into the Krebs cycle

17. Fats and proteins can be used as a fuel in the cell because they

a. can be converted to glucose by enzymes

b. can be converted to intermediates of glycolysis or the Krebs cycle

c. can pass through the mitochondrial membrane to enter the Krebs cycle

d. contain unstable phosphate bonds

e. contain more energy than glucose

18. Cyanide is a poison that blocks the passage of electrons along the electron transport chain.  Which of the following is a metabolic effect of this poison?

a. The pH of the intermembrane space is much lower then normal.

b. Electrons are passed directly to oxygen, causing cells to explode.

c. Alcohol would build up in the cells.

d. NADH supplies would be exhausted, and ATP synthesis would cease.

e. No proton gradient would be produced, and ATP synthesis would cease.

CHAPTER 10

1. Which of the following is mismatched with its location?

a. light reactions ---- grana

b. electron transport chain  ----  thylakoid membrane

c. Calvin cycle  ----  stroma

d. ATP synthase  ----  double membrane surrounding chloroplast

e. splitting of water  ----  thylakoid compartment

2. Photosynthesis is a redox process in which

a. CO2 is reduced and water is oxidized

b. NADP+ is reduced and RuBP is oxidized

c. CO2,  NADP+ and water are reduced

d. O2 acts as an oxidizing agent and water acts as a reducing agent

e. G3P is reduced and the electron transport chain is oxidized

3. Blue light has more energy than red light.  Therefore, blue light

a. has a longer wavelength than red light

b. has a shorter wavelength than red light

c. contains more photons than red light

d. has a broader electromagnetic spectrum than red light

e. is absorbed faster by chlorophyll a

4. A spectrophotometer can be used to measure

a. the absorption spectrum of a substance

b. the action spectrum of a substance

c. the amount of energy in a photon

d. the wavelength of visible light

e. the efficiency of photosynthesis

5. Accessory pigments within chloroplasts are responsible for

a. driving the splitting of water molecules

b. absorbing photons of different wavelengths of light and passing that energy to P680 or P700

c. extending the absorption spectrum of chlorophyll a so that it can absorb more light

d. passing electrons across the thylakoid membrane to the reaction-center molecules

e. anchoring chlorophyll a within a reaction center

6. Below is an absorption spectrum for an unknown pigment molecule.  What color would this pigment appear to you?

a. violet

b. blue

c. green

d. yellow

e. red

7. Noncyclic electron flow in the chloroplast results in the production of

a. ATP only

b. ATP and NADPH

c. ATP and G3P

d. RuBP

e. ATP, NADPH and O2
8. The chlorophyll known as P680 is reduced by electrons from

a. photosystem I

b. photosystem II

c. water

d. NADPH

e. accessory pigments

9. CAM plants avoid photorespiration by

a. fixing CO2 into organic acids during the night

b. fixing CO2 into four-carbon compounds in bundle-sheath cells

c. fixing CO2 into four-carbon compounds in the mesophyll

d. using an enzyme that has a higher affinity for CO2 than does rubisco

e. keeping their stomata closed during the day

10. Electrons that flow through the two photosystems have their highest potential energy in

a. water

b. P680

c. NADPH

d. the electron transport chain

e. photoexcited  P700

11. Chloroplasts can make carbohydrate in the dark if provided with

a. ATP and NADPH and CO2
b. an artificially induced proton gradient
c. organic acids or four-carbon compounds

d. a source of hydrogen 

e. photon and CO2
12. In the chemiosmotic synthesis of ATP, H+ diffuse through the ATP synthase

a. from the stroma into the thylakoid compartment

b. from the thylakoid compartment into the stroma

c. from the cytoplasm into the matrix

d. from the cytoplasm into the stroma

e. from the intermembrane space into the stroma

13. In C4 plants, the Calvin cycle

a. takes place at night

b. only occurs when the stomata are closed

c. takes place in the mesophyll cells

d. takes place in the bundle-sheath cells

e. uses PEP carboxylase instead of rubisco because of its greater affinity for CO2
14. How many “turns” of the Calvin cycle are required to produce one molecule of glucose?
a. 1

b. 2

c. 3

d. 6

e. 12

15. In green plants, most of the ATP for synthesis of proteins, cytoplasmic streaming and other cellular activities comes directly from

a. photosystem I

b. the Calvin cycle

c. oxidative phosphorylation

d. noncyclic photophosphorylation

e. cyclic photophosphorylation

16. The six molecules of G3P formed from three turns of the Calvin cycle are converted into

a. three molecules of glucose

b. three molecules of RuBP and one G3P

c. one molecule of glucose and four molecules of 3-phosphoglycerate

d. one G3P and three four-carbon intermediates

e. none of the above, since three molecules of G3P result from three turns of the Calvin cycle

17. A difference between chemiosmosis in photosynthesis and respiration is that in photophosphorylation

a. NADPH rather than NADH passes electrons to the electron transport chain

b. ATP synthase release ATP into the stroma rather than into the cytosol

c. light provides the energy to push electrons to the top of the electron chain, rather than energy from oxidation of foods

d. an H+ concentration gradient rather than a proton-motive force drives the phosphorylation of ATP

e. both a and c are correct

      18-25.

       Indicate if the following events occur during

a. respiration

b. photosynthesis

c. both respiration and photosynthesis

d. neither respiration and photosynthesis

_______ 18.  Chemiosmotic synthesis of ATP

_______ 19.  Reduction of oxygen

_______ 20.  Reduction of CO2
_______ 21.  Reduction of NAD+
_______ 22.  Oxidation of water

_______ 23.  Oxidation of NADP+
_______ 24.  Oxidative phosphorylation

_______ 25.  Electron flow along an electron transport chain
