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Use the figure to answer the following two questions (1~2).

1. Which of the following statements is true concerning the accompanying figure?
(A) It represents a C4 photosynthetic system.

(B) It represents an adaptation that maximizes photorespiration.

(C) It represents a C3 photosynthetic system.

(D) It represents a CAM photosynthetic system.

2. Referring to the accompanying figure, oxygen would inhibit the CO2 fixation
reactions in '

(A) cell I only

(B) cell II only

(C) neither cell I nor cell 11

(D) both cell I and cell 11
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3.If photosynthesizing green algae are provided with CO containing heavy oxygen
(180), later analysis will show that all of the following molecules produced by the
algae contain 180 EXCEPT

(A) 3-phosphoglycerate

(B) glyceraldehyde 3-phosphate (G3P)

(C) glucose

(D) 02

4. Which of the following are products of the light reactions of photosynthesis that are
utilized in the Calvin cycle?

(A) H,0 and O,

(B) ADP, ®;, and NADP"

(C) electrons and H*

(D) ATP and NADPH

5. Why are there several structurally different pigments in the reaction centers of

photosystems?

(A) Excited electrons must pass through several pigments before they can be
transferred to electron acceptors of the electron transport chain.

(B) This arrangement enables the plant to absorb light energy of a variety of
wavelengths.

(C) They enable the plant to absorb more photons from light energy, all of which are
at the same wavelength.

(D) They enable the reaction center to excite electrons to a higher energy level.

6. In mitochondria, chemiosmosis moves protons from the matrix into the

intermembrane space, whereas in chloroplasts, chemiosmosis moves protons from the

(A) matrix to the stroma
(B) stroma to lumen
(C) intermembrane space to the matrix

(D) lumen to the stroma
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7. Which of the following cross-membrane transport mechanisms occur without
expenditure of energy?

(A) channels

(B) Ht-ATPases

(C) symporter

(D) pump

8. The pressure-flow mechanism for sugar translocation you have learned about in
this class is based on research on angiosperms, and thus might not occur in other
vascular plants. Which of the following real or hypothetical observations on
gymnosperms would suggest they possess a different mechanism?

(A) Pores in the sieve areas of their sieve-tube members are filled with numerous
membranes.

(B) Gymnosperms do not possess vessels.

(C) Bidirectional phloem transport occurs in gymnosperms. -

(D) Asymmetric annual growth rings occur in gymnosperms.

9. Which of the following is a similarity between xylem and phloem transport?
(A) Many cells in both tissues have sieve plates.

(B) Expenditure of energy from ATP is required.

(C) Transpiration is required for both processes.

(D) Bulk flow of water is involved.

10. Irrigation reduces soil quality and rains usually don't. Why?

(A) Rains deliver less water to soil than irrigation does.

(B) Water used for irrigation contains fertilizer and pesticides that affect soil quality.

(C) Rainwater contains less inorganic material.

(D) The fast water flow during irrigation removes organic material from soil.
11. Substrate-level phosphorylation occurs

(A) in glycolysis

(B) in the citric acid cycle

(C) in both glycolysis and the citric acid cycle

(D) during oxidative phosphorylation ’
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12. Which of the following statements about NAD™ is true?

(A) NAD is reduced to NADH during glycolysis, pyruvate oxidation, and the citric
acid cycle.

(B) NAD* has more chemical energy than NADH.

(C) NADT can donate electrons for use in oxidative phosphorylation.

(D) In the absence of NAD, glycolysis can still function.

13. In glycolysis, for each molecule of glucose oxidized to pyruvate

(A) two molecules of ATP are used and two molecules of ATP are produced.
(B) two molecules of ATP are used and four molecules of ATP are produced.
(C) four molecules of ATP are used and two molecules of ATP are produced.

(D).two molecules of ATP are used and six molecules of ATP are produced.

14. If pyruvate oxidation is blocked, what will happen to the levels of oxaloacetate
and citric acid in the citric acid cycle shown in the accompanying figure?

(A) Oxaloacetate will decrease and citric acid will accumulate.

(B) Oxaloacetate will accumulate and citric acid will decrease.

(C) Both oxaloacetate and citric acid will decrease.’

(D) Both oxaloacetate and citric acid will accumulate.

15. The synthesis of ATP by oxidative phosphorylation, using the energy released by ‘
movement of protons across the membrane down their electrochemical gradient, is an
example of

(A) active transport

(B) an endergonic reaction coupled to an exergonic reaction

(C) areaction with a positive AG

(D) allosteric regulation

. 16. The hormone that substitutes for long photoperiod is
(A) auxin
(B) cytokinin
(C) florigen
(D) gibberellin
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17. In short day plants flowering is induced by:

(A) long night

(B) photoperiod less than 12 hours _

(C) photoperiod less than critical and uhinterrupted long night

(D) darkness less than critical and long uninterrupted daylight

18. Which of the following is the motivative force for growth?
(A) Turgor pressure

(B) Root pressure

(C) Osmotic pressure

(D) Atmospheric pressure

19. Phytochrome is found in:
(A) Thallophytes

(B) seed plants

(C) vascular plants

(D) whole plant kingdom

20. Which of the following statement regarding phototropism in Arabidopsis is
correct? |

(A) Phototropism requires changes in auxin mobilization. ,

(B) Two chromophore-binding domains, LOV1 and LOV2, of the phototropin have
equal functions involved in phototropism.

(C) Phototropism occurs only in blue light.

(D) More than one phototropin act in phototropism in Arabidopsis.

21. Which hormones are involved in the process of Arabidopsis embryogenesis?
(A) ABA

(B) auxin

(C) cytokinin

(D) ethylene
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22. Which hormones are required for normal vascular development?
(A) gibberellins

(B) cytokinin

(C) ABA

D) auxin

23. Which of the following statement regarding vernalization in Arabidopsis is
correct?

(A) The sensor for vernalization is present at the leaves.

(B) Vernalization is the process whereby repression of flowering is alleviated by a
cold treatment given to a hydrated seed.

(C) Vernalization results in an enhancement of FLC gene expression.

(D) Vernalization can involve epigenetic changes in gene expression.

24. Which of the following statement regarding florigen in Arabidopsis is correct?
(A) Florigen is a hormone.

(B) Florigen is synthesized in leaves.

(C) Florigen is transported to the apical rheristem via the phloem.

(D) Florigen is plant species-specific and not transmittable between species

25. Which of the following statement regarding pollen tube elongation is correct?
(A) Ca®* is not involved in this process.

(B) Pollen tubes grow by tip growth.

(C) Pollen tube elongation is guided by the antipodal cells.

- (D) Reactive oxygen species (ROS) can promote pollen tube elongation.
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