Chapter 36

Number correct: 20
Number incorrect: 0

1. The proton pump
a. is a passive process.
b. uses the energy of a proton gradient to generate ATP.
c. releases kinetic energy.
d. operates by osmosis.

 INCLUDEPICTURE "D:\\quiz\\images\\check.gif" \* MERGEFORMATINET 


e. uses the energy stored in ATP to produce a proton gradient.

Correct. This gradient has a higher concentration of protons inside the cell than outside the cell.


2. A cell placed in a solution with a lower water potential will
a. lose water and crenate.
b. lose water and become turgid.
c. gain water and become turgid.
d. lose water and plasmolyze.

Correct. Water moves from a region of higher water potential to a region of lower water potential. The resultant loss of water pulls the plasma membrane away from the cell wall, plasmolysis.

e. gain water and plasmolyze.

3. The vacuole of a plant cell is defined by the
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a. tonoplast.

Correct. The tonoplast regulates the flow of material between the vacuole and cytosol of the plant cell.

b. apoplast.
c. aquaporin.
d. symplast
e. plasmodesmata.

4. The last thing all water and solute molecules must pass through before they can enter the vascular system and move upward to the leaves is 
a. a stoma.
b. a root hair cell.
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c. an endodermal cell.

Correct. The endodermis is the innermost layer of the root cortex and surrounds the vascular tissue.

d. an epidermal cell.
e. a protoderm cell.

5. A botanist discovered a mutant plant that was unable to produce the material that forms the Casparian strip. This plant would be
a. unable to fix nitrogen.
b. unable to transport water or solutes to the leaves.
c. able to exert greater root pressure than normal plants.
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d. unable to control the amounts of water and solutes it absorbs.

Correct. The Casparian strip blocks the flow of water and other solutes across the apoplast connecting the endodermis and vascular tissue.

e. unable to lose water by transpiration.

6. A student is performing a chemical analysis of xylem sap. This student should not expect to find much 
a. nitrogen.
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b. sugar.

Correct. Phloem, not xylem transports sugar.

c. phosphorus. 
d. water. 
e. potassium. 

7. Root pressure is attributable to
a. transpiration.
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b. water in the root cortex.

Correct. The accumulation of water in the stele generates pressure that pushes fluid up the xylem.

c. the high water potential of the stele relative to the root cortex.
d. guttation.
e. the pumping of minerals out of the stele.

8. What keeps the force of gravity from overcoming transpirational pull?
a. upward pressure from the roots
b. high water pressure in the leaves
c. the Casparian strip blocks them from moving out
d. movement of water toward a sugar sink
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e. cohesion and adhesion of water molecules

Correct. Cohesion, the attraction of water molecules to each other, provides a continuum of water that transpiration pulls on. Adhesion, the attraction of water molecules to hydrophilic cell walls, plays a role maintaining the water pressure below atmospheric pressure in the leaf.


9. Normally when an aphid feeds by puncturing plant tissues, it does not have to suck the sap out. An inexperienced aphid, however, accidentally inserted its feeding tube in the wrong place and found the fluid in its gut being sucked out through the feeding tube. It had punctured
a. the Casparian strip.
b. a root nodule.
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c. a xylem cell.

Correct. The upward, transpirational pull will suck the fluid out of the gut of the aphid.

d. a phloem tube.
e. a stoma.

10. What is the main source of energy that moves water upward in the trunk of a tree?
a. musclelike contraction of xylem cells
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b. evaporation of water by the sun

Correct. As water evaporates through the stomata more water is drawn up by transpirational pull.

c. pressure exerted by root cells
d. breakdown and release of energy of sugar molecules
e. osmotic changes caused by alterations in salt content

11. An undergraduate student had a terrarium on her windowsill containing various houseplants. The undergraduate wondered why the glass was often fogged with water droplets. The undergraduate's friend, a graduate student who had taken a biology class, tried to impress the undergraduate by explaining, The water evaporates from the leaves--it's a process called...
a. root pressure
b. adhesion
c. photosynthesis
d. pressure flow
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e. transpiration

Correct. By definition, transpiration is evaporation of water from a plant. 


12. Guard cells
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a. control the rate of transpiration.

Correct. Guard cells control the rate of transpiration by regulating the size of stomata. 

b. push water upward in a plant stem.
c. protect the plant's roots from infection.
d. control water and solute intake by roots.
e. protect nitrogen-fixing bacteria in root nodules.

13. Which of the following would trigger opening of stomata?
a. extreme heat
b. loss of potassium by guard cells
c. nightfall
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d. swelling of guard cells due to osmosis

Correct. When guard cells swell they buckle outward, this causes the opening of stoma between the cells.

e. all of the above

14. Stomata open during the day in response to
a. blue light triggering the efflux of K+ from guard cells.
b. increased temperatures.
c. increased CO2 levels.
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d. blue light triggering the uptake of K+ by guard cells.

Correct. The uptake of K +make guard cells turgid, causing the opening of the stoma between the cells.

e. the production of abscisic acid.

15. Xerophytes minimize water loss by
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a. using the CAM pathway.

Correct . CAM plants obtain CO2 through their stomata at night, thus conserving water.

b. reducing the thickness of the leaf cuticle.
c. developing a Casparian strip between their leaves and stem.
d. having leaves with a large surface area to volume ratio.
e. using the C3 pathway.

16. The solute most abundant in phloem sap is
a. hormones.
b. amino acids. 
c. water.
d. minerals.
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e. sugar.

Correct. Phloem transports sugar from a sugar source to a sugar sink.


17. In an apple tree, sugar might flow from _____ to _____ .
a. a developing apple . . . a leaf
b. the trunk . . . a leaf
c. a growing root . . . a growing shoot tip
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d. a leaf . . . a developing apple

Correct. A leaf is a sugar source and a developing fruit is a sugar sink.

e. a growing shoot tip . . . the trunk

18. Which of the following is a difference between transport by xylem and transport by phloem?
a. Active transport moves xylem sap but not phloem sap.
b. Transpiration moves phloem sap but not xylem sap.
c. Phloem carries water and minerals; xylem carries organic molecules. 
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d. Xylem sap moves up; phloem sap moves up or down.

Correct. The direction of movement in xylem is from roots to leaves. Phloem sap is transported throughout the plant.

e. Xylem sap moves from sugar source to sink, but phloem sap does not.

19. Companion cells that are specialized for the transport of sugar between apoplast and symplast are _______ cells. 
a. epidermal
b. guard
c. mycorrhizae
d. aquaporin
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e. transfer

Correct. Transfer cells have an increased surface area that facilitates the transport of solutes.


20. The pressure flow model of phloem sap transport involves 
a. decreased hydrostatic pressure at the sugar source end as a result of reduced water potential.
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b. increased hydrostatic pressure at the sugar source end as a result of reduced water potential.

Correct. The water potential is reduced on the sugar source end as a result of phloem loading.

c. decreased hydrostatic pressure at the sugar source end as a result of increased water potential.
d. increased hydrostatic pressure at the sugar source end as a result of increased water potential.
e. transpiration
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