Chapter 10 Multiple Choice Practice
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
Which of the following are products of the light reactions of photosynthesis that are utilized in the Calvin cycle?

	a.
	[image: image1.wmf]C
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 and glucose

	b.
	[image: image2.wmf]H
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 and [image: image3.wmf]O
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	c.
	ADP, [image: image4.wmf]P

i

, and NADP[image: image5.wmf]+



	d.
	electrons and H[image: image6.wmf]+



	e.
	ATP and NADPH


____
2.
What are the products of the light reactions that are subsequently used by the Calvin cycle?

	a.
	oxygen and carbon dioxide

	b.
	carbon dioxide and RuBP

	c.
	water and carbon

	d.
	electrons and photons

	e.
	ATP and NADPH


____
3.
When oxygen is released as a result of photosynthesis, it is a by-product of which of the following?

	a.
	reducing NADP[image: image7.wmf]+



	b.
	splitting the water molecules

	c.
	chemiosmosis

	d.
	the electron transfer system of photosystem I

	e.
	the electron transfer system of photosystem II
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Figure 10.1
____
4.
What wavelength of light in the figure is most effective in driving photosynthesis?

	a.
	420 mm

	b.
	475 mm

	c.
	575 mm

	d.
	625 mm

	e.
	730 mm


____
5.
In the thylakoid membranes, what is the main role of the antenna pigment molecules?

	a.
	split water and release oxygen to the reaction-center chlorophyll

	b.
	harvest photons and transfer light energy to the reaction-center chlorophyll

	c.
	synthesize ATP from ADP and Pi

	d.
	transfer electrons to ferredoxin and then NADPH

	e.
	concentrate photons within the stroma


____
6.
Which of the events listed below occur in the light reactions of photosynthesis?

	a.
	NADP is produced.

	b.
	[image: image9.wmf]N
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 is reduced to NADP[image: image10.wmf]+

.

	c.
	carbon dioxide is incorporated into PGA.

	d.
	ATP is phosphorylated to yield ADP.

	e.
	light is absorbed and funneled to reaction-center chlorophyll a.


____
7.
Which of the following are directly associated with photosystem I?

	a.
	harvesting of light energy by ATP

	b.
	receiving electrons from plastocyanin

	c.
	P680 reaction-center chlorophyll

	d.
	extraction of hydrogen electrons from the splitting of water

	e.
	passing electrons to plastoquinone


____
8.
What does the chemiosmotic process in chloroplasts involve?

	a.
	establishment of a proton gradient

	b.
	diffusion of electrons through the thylakoid membrane

	c.
	reduction of water to produce ATP energy

	d.
	movement of water by osmosis into the thylakoid space from the stroma

	e.
	formation of glucose, using carbon dioxide, NADPH, and ATP


____
9.
In mitochondria, chemiosmosis translocates protons from the matrix into the intermembrane space, whereas in chloroplasts, chemiosmosis translocates protons from

	a.
	the stroma to the photosystem II.

	b.
	the matrix to the stroma.

	c.
	the stroma to the thylakoid space.

	d.
	the intermembrane space to the matrix.

	e.
	ATP synthase to NADP[image: image11.wmf]+

 reductase.


____
10.
Synthesis of ATP by the chemiosmotic mechanism occurs during

	a.
	photosynthesis.

	b.
	respiration.

	c.
	both photosynthesis and respiration.

	d.
	neither photosynthesis nor respiration.

	e.
	photorespiration.


____
11.
Reduction of oxygen which forms water occurs during

	a.
	photosynthesis.

	b.
	respiration.

	c.
	both photosynthesis and respiration.

	d.
	neither photosynthesis nor respiration.

	e.
	photorespiration.


____
12.
The splitting of carbon dioxide to form oxygen gas and carbon compounds occurs during

	a.
	photosynthesis.

	b.
	respiration.

	c.
	both photosynthesis and respiration.

	d.
	neither photosynthesis nor respiration.

	e.
	photorespiration.


____
13.
Generation of proton gradients across membranes occurs during

	a.
	photosynthesis.

	b.
	respiration.

	c.
	both photosynthesis and respiration.

	d.
	neither photosynthesis nor respiration.

	e.
	photorespiration.


____
14.
Which of the following statements best represents the relationships between the light reactions and the Calvin cycle?

	a.
	The light reactions provide ATP and NADPH to the Calvin cycle, and the cycle returns ADP, [image: image12.wmf]P

i

, and NADP[image: image13.wmf]+

 to the light reactions.

	b.
	The light reactions provide ATP and NADPH to the carbon fixation step of the Calvin cycle, and the cycle provides water and electrons to the light reactions.

	c.
	The light reactions supply the Calvin cycle with [image: image14.wmf]C
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 to produce sugars, and the Calvin cycle supplies the light reactions with sugars to produce ATP.

	d.
	The light reactions provide the Calvin cycle with oxygen for electron flow, and the Calvin cycle provides the light reactions with water to split.

	e.
	There is no relationship between the light reactions and the Calvin cycle.


____
15.
Where do the enzymatic reactions of the Calvin cycle take place?

	a.
	stroma of the chloroplast

	b.
	thylakoid membranes

	c.
	outer membrane of the chloroplast

	d.
	electron transport chain

	e.
	thylakoid space


For the following questions, compare the light reactions with the Calvin cycle of photosynthesis in plants.
____
16.
Produces NADPH

	a.
	light reactions alone

	b.
	the Calvin cycle alone

	c.
	both the light reactions and the Calvin cycle

	d.
	neither the light reactions nor the Calvin cycle

	e.
	occurs in the chloroplast but is not part of photosynthesis


____
17.
Requires [image: image15.wmf]C
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	a.
	light reactions alone

	b.
	the Calvin cycle alone

	c.
	both the light reactions and the Calvin cycle

	d.
	neither the light reactions nor the Calvin cycle

	e.
	occurs in the chloroplast but is not part of photosynthesis


____
18.
The sugar that results from three "turns" of the Calvin cycle is glyceraldehyde-3-phosphate (G3P). Which of the following is a consequence of this?

	a.
	Formation of a molecule of glucose would require 9 "turns."

	b.
	G3P more readily forms sucrose and other disaccharides than it does monosaccharides.

	c.
	Some plants would not taste sweet to us.

	d.
	The formation of starch in plants involves assembling many G3P molecules, with or without further rearrangements.

	e.
	G3P is easier for a plant to store.
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Figure 10.3
____
19.
Referring to Figure 10.3, oxygen would inhibit the [image: image17.wmf]C
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 fixation reactions in

	a.
	cell I only.

	b.
	cell II only.

	c.
	neither cell I nor cell II.

	d.
	both cell I and cell II.

	e.
	cell I during the night and cell II during the day.


____
20.
In an experiment studying photosynthesis performed during the day, you provide a plant with radioactive carbon ([image: image18.wmf]1

4

C

) dioxide as a metabolic tracer. The [image: image19.wmf]1
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 is incorporated first into oxaloacetate. The plant is best characterized as a

	a.
	[image: image20.wmf]C

4

 plant.

	b.
	[image: image21.wmf]C
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 plant.

	c.
	CAM plant.

	d.
	heterotroph.

	e.
	chemoautotroph.


____
21.
Photorespiration lowers the efficiency of photosynthesis by preventing the formation of

	a.
	carbon dioxide molecules.

	b.
	3-phosphoglycerate molecules

	c.
	ATP molecules.

	d.
	ribulose bisphosphate molecules.

	e.
	RuBP carboxylase molecules.


____
22.
The alternative pathways of photosynthesis using the [image: image22.wmf]C

4

 or CAM systems are said to be compromises. Why?

	a.
	Each one minimizes both water loss and rate of photosynthesis.

	b.
	[image: image23.wmf]C
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 compromises on water loss and CAM compromises on photorespiration.

	c.
	Each one both minimizes photorespiration and optimizes the Calvin cycle.

	d.
	CAM plants allow more water loss, while [image: image24.wmf]C
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 plants allow less [image: image25.wmf]C
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 into the plant.

	e.
	[image: image26.wmf]C
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 plants allow less water loss but Cam plants but allow more water loss.


____
23.
How is photosynthesis similar in [image: image27.wmf]C

4

 and CAM plants?

	a.
	In both cases, only photosystem I is used.

	b.
	Both types of plants make sugar without the Calvin cycle.

	c.
	In both cases, rubisco is not used to fix carbon initially.

	d.
	Both types of plants make most of their sugar in the dark.

	e.
	In both cases, thylakoids are not involved in photosynthesis.


____
24.
Which process is most directly driven by light energy?

	a.
	creation of a pH gradient by pumping protons across the thylakoid membrane

	b.
	carbon fixation in the stroma

	c.
	reduction of NADP[image: image28.wmf]+

 molecules

	d.
	removal of electrons from chlorophyll molecules

	e.
	ATP synthesis


____
25.
Which of the following statements is a correct distinction between autotrophs and heterotrophs?

	a.
	Only heterotrophs require chemical compounds from the environment.

	b.
	Cellular respiration is unique to heterotrophs.

	c.
	Only heterotrophs have mitochondria.

	d.
	Autotrophs, but not heterotrophs, can nourish themselves beginning with [image: image29.wmf]C
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 and other nutrients that are inorganic.

	e.
	Only heterotrophs require oxygen.
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