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	Photosynthesis & Respiration

	1. 

A student adds a suspension of baker's yeast cells into bread dough. When this mixture is left in a large bowl undisturbed for several hours, the student returns to find that the bread dough has doubled in size. What gas molecule is responsible for this increase in dough size? 


	


	[image: image4]
	A. 
	CO2 

	[image: image5]
	B. 
	H2 

	[image: image6]
	C. 
	N2 

	[image: image7]
	D. 
	O2 


Write your response here: 













	2. 

	Which organelle in the plant cell makes glucose from sunlight? 



	


	[image: image8]
	A. 
	vacuole 

	[image: image9]
	B. 
	nucleus 

	[image: image10]
	C. 
	mitochondrion 

	[image: image11]
	D. 
	chloroplast 


Write your response here: 













	3. 

	A scientist is studying the respiration reactions carried out by a certain bacterium. Which of these would indicate that the respiration reactions occurring are anaerobic? 
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	A. 
	Oxygen is consumed. 

	[image: image13]
	B. 
	Ethanol is produced. 

	[image: image14]
	C. 
	Glucose is consumed. 

	[image: image15]
	D. 
	Carbon dioxide is produced. 


Write your response here: 
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4. 

	Cellular respiration occurs in the __________. 
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	A. 
	mitochondrion 

	[image: image18]
	B. 
	nucleus 

	[image: image19]
	C. 
	lysosome 

	[image: image20]
	D. 
	Golgi apparatus 


Write your response here: 













	5. 

	Which of these is the main difference between aerobic respiration and anaerobic respiration? 
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	A. 
	Anaerobic respiration does not release energy. 

	[image: image22]
	B. 
	Anaerobic respiration does not produce ATP. 

	[image: image23]
	C. 
	Anaerobic respiration does not consume glucose. 

	[image: image24]
	D. 
	Anaerobic respiration does not require oxygen. 


Write your response here: 













	6. 

	Which of the following statements about aerobic respiration is correct? 
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	A. 
	It requires oxygen. 

	[image: image26]
	B. 
	It only takes place in plants. 

	[image: image27]
	C. 
	It only takes place in prokaryotes. 

	[image: image28]
	D. 
	It produces ethanol. 


Write your response here: 













	7. 

	Complete aerobic respiration yields a total of how many ATP molecules? 



	


	[image: image29]
	A. 
	36 to 38 ATPs 

	[image: image30]
	B. 
	22 to 24 ATPs 

	[image: image31]
	C. 
	44 to 46 ATPs 

	[image: image32]
	D. 
	30 to 32 ATPs 


Write your response here: 













	8. 

	Photosynthesis is carried out by which of the following? 
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	A. 
	bacteria, but neither animals nor plants 

	[image: image34]
	B. 
	all living organisms 

	[image: image35]
	C. 
	plants, but not animals 

	[image: image36]
	D. 
	animals, but not plants 


Write your response here: 













	9. 

	What is the function of stomata in plants? 
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	A. 
	to transport materials from the soil to the leaves 

	[image: image38]
	B. 
	to absorb light energy from the Sun 

	[image: image39]
	C. 
	to allow gas exchange between the environment and the inside of leaves 

	[image: image40]
	D. 
	to transport materials from the leaves to the soil 


Write your response here: 












	10. 

	A student isolates an unknown bacterial sample from the bottom of a swamp area. The student discovers that this bacteria is able to live and grow in an oxygen-free environment, but requires a nitrate-rich soil.

Which of the following respiration pathways is this bacteria most likely to use? 
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	A. 
	anaerobic respiration 

	[image: image42]
	B. 
	lactic acid fermentation 

	[image: image43]
	C. 
	aerobic respiration 

	[image: image44]
	D. 
	ethyl alcohol fermentation 


Write your response here: 













	11. 

	Donita performed an experiment to study the effect of temperature on the cellular respiration of crickets.

Since CO2 is a by-product of cellular respiration, the higher the CO2 level, the higher the respiration rate. The table below shows Donita's results.

Sample
group
Temperature
(°C)
CO2 concentration
(ppm)
1

5

402

2

10

408

3

15

412

4

20

423

5

25

438

6

30

455

7

35

472



What can be said about the effect of temperature on the cellular respiration of crickets? 
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	A. 
	As temperature rises, cellular respiration stops. 

	[image: image46]
	B. 
	As temperature rises, the rate of cellular respiration increases. 

	[image: image47]
	C. 
	As temperature rises, the rate of cellular respiration slows. 

	[image: image48]
	D. 
	As temperature rises, the rate of cellular respiration is constant. 


Write your response here: 













	12. 

	Cells of an organism perform the following chemical reaction:

6 CO2 + 6 H2O +  >  C6H12O6 + 6 O2
To which organism do these cells most likely belong? 



	


	[image: image49]
	A. 
	a rubber tree plant 

	[image: image50]
	B. 
	an earthworm 

	[image: image51]
	C. 
	a rabbit 

	[image: image52]
	D. 
	a whale 


Write your response here: 













	13. 

	The breakdown of organic compounds such as glucose in the absence of oxygen is called fermentation. The byproducts of fermentation differ from cellular respiration.

Which of the following is a chemical byproduct of fermentation in humans? 
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	A. 
	lactic acid 

	[image: image54]
	B. 
	glucose 

	[image: image55]
	C. 
	pyruvate 

	[image: image56]
	D. 
	ADP 


Write your response here: 













	14. 

	Which of these is a product of anaerobic respiration? 



	


	[image: image57]
	A. 
	water 

	[image: image58]
	B. 
	lactic acid 

	[image: image59]
	C. 
	glucose 

	[image: image60]
	D. 
	carbon monoxide 


Write your response here: 












	15. 

	Which of the following best explains why aerobic respiration is more energy efficient than anaerobic respiration? 
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	A. 
	Aerobic respiration occurs in one step, while anaerobic respiration requires several steps.

	[image: image62]
	B. 
	Aerobic respiration produces more ATP per molecule of glucose.

	[image: image63]
	C. 
	Aerobic respiration fully breaks down glucose, while anaerobic respiration does not.

	[image: image64]
	D. 
	Aerobic respiration produces less carbon dioxide per molecule of glucose.


Write your response here: 













Answers

	1.
	ACO2

	2.
	Dchloroplast

	3.
	BEthanol is produced.

	4.
	Amitochondrion

	5.
	DAnaerobic respiration does not require oxygen.

	6.
	AIt requires oxygen.

	7.
	A36 to 38 ATPs

	8.
	Cplants, but not animals

	9.
	Cto allow gas exchange between the environment and the inside of leaves

	10.
	Aanaerobic respiration

	11.
	BAs temperature rises, the rate of cellular respiration increases.

	12.
	Aa rubber tree plant

	13.
	Alactic acid

	14.
	Blactic acid

	15.
	BAerobic respiration produces more ATP per molecule of glucose.


Explanations

	
1.
	
Yeast cells are capable of switching to an anaerobic form of respiration called ethyl alcohol fermentation when oxygen is not available. Ethyl alcohol fermentation breaks down each glucose molecule (6 carbons) to two ethanol molecules (2 carbons each), two carbon dioxide molecules, and 2 ATP molecules. Since O2 gas is not used as a reactant, and CO2 is created as a product, bread dough containing yeast will expand as the overall number of gas molecules increases. 

	
2.
	
Chloroplasts are organelles used by plant cells to make a sugar called glucose from sunlight. Energy stored in the chemical bonds of the sugar molecules can be used, either by the plants or by the animals that eat them, to fuel body processes.

Because plants make their own food, they make up the first (and most important) trophic level in the energy pyramids of terrestrial ecosystems. Some microorganisms, called phytoplankton, also have chloroplasts. These organisms form the first trophic level in marine ecosystems.

	
3.
	
The production of ethanol indicates that ethanol fermentation is occurring, which is a type of anaerobic respiration. 

Carbon dioxide is produced and glucose is consumed by both aerobic and anaerobic respiration, so this does not indicate which type of respiration is occurring. Oxygen is only consumed by aerobic respiration, so the consumption of oxygen would indicate that aerobic respiration is occurring. 

	
4.
	
Only plants and other photosynthetic organisms, such as phytoplankton, can make sugar molecules using energy from the Sun. However, plant cells and animals cells use the energy stored in the bonds of the sugar molecules to fuel cellular processes.

The process in which energy is released from glucose molecules and used to do cellular work is called cellular respiration. In either plant or animal cells, cellular respiration takes place primarily in the mitochondria. 

	
5.
	
Aerobic respiration cannot occur without oxygen. Anaerobic respiration occurs in the absence of oxygen. Both processes consume glucose, produce ATP, and release energy. 

	
6.
	
Though aerobic respiration does take place in many prokaryotes and all plants, it also takes place in all animals as well as many other types of living organisms. In aerobic respiration, the energy of sugars like glucose is collected by the transfer of electrons into intermediates like NADH and FADH2. These intermediates use the electron-held energy to make ATP, but this process (electron transport chain and chemiosmosis) requires oxygen to act as the final electron acceptor so that the pathway can be re-used to make ATP continuously as cells need it. 

	
7.
	
During glycolysis, 4 ATP molecules are synthesized directly by substrate-level phosphorylation, and 2 ATPs are broken down. The citric acid cycle also makes 2 ATPs by substrate-level phosphorylation. The majority of ATP, however, is made by ATP synthase during oxidative phosphorylation. In this step, 32 to 34 ATPs are synthesized using the energy collected by NADH and FADH2 molecules during the previous chemical reactions of glycolysis, citric acid cycle and formation of acetyl CoA. So, the total number of ATP molecules made by aerobic respiration is 36-38. 

	
8.
	
Photoautotrophs are organisms that can perform photosynthesis, a pathway that converts the energy from sunlight into the chemical energy of organic molecules. These molecules can then store the collected energy for later use when needed. Land plants, algae, and some kinds of bacteria are photoautotrophs, but animals cannot use light energy. They require an input of energy that is already in an organic molecule form (i.e. food). 

	
9.
	
On the underside of leaves, pairs of guard cells create microscopic pores called stomata. These allow for the exchange of gases between the environment and the interior cells. This gas exchange is vital to plant cell photosynthesis, which requires carbon dioxide gas as a reactant. In addition, excess oxygen created as a product is removed through stomata. 

	
10.
	
For bacteria to live and grow in an oxygen-free environment, it must use an anaerobic pathway of respiration. Anaerobic respiration is a pathway that is very similar to aerobic respiration; it oxidizes all of the starting organic molecule into carbon dioxide and energy. Anaerobic respiration, however, uses an inorganic substance like nitrate or sulfate as the final electron acceptor instead of oxygen, allowing bacteria that use this pathway to survive in areas lacking O2. 

	
11.
	
Data from the cricket experiment shows that cellular respiration rates in invertebrates rise along with temperature. 

Cellular respiration involves enzyme-catalyzed reactions. Enzymes function best in a somewhat narrow range of temperatures. Above or below this range, enzymes become unfolded, and respiration rates decrease.

In vertebrates, homeostatic mechanisms maintain optimal body temperatures, so changes in external temperature do not greatly effect the rate of cellular respiration. However, extremes in body temperature—fever or hypothermia—can cause enzyme proteins to become denatured (unfolded), and can therefore affect many biochemical reactions. 

	
12.
	
The reaction shown is the overall chemical equation for photosynthesis. During this process, carbon dioxide and water are combined to form a carbohydrate known as glucose.

Plants and photosynthetic bacteria are the only organisms that can perform photosynthesis. Therefore, the answer is a rubber tree plant, since this is the only photosynthetic organism listed. 

	
13.
	
During fermentation, the hydrogen from NADH is attached to pyruvate, forming lactic acid in animals or ethyl alcohol (ethanol) in plant cells.

Fermentation occurs in muscle cells when the body is not able to take in enough oxygen for cells to be able to perform cellular respiration. The build-up of lactic acid in the muscles explains the burning sensation and fatigue that is felt following extensive exercise. 

	
14.
	
The products of aerobic respiration are water and carbon dioxide. The products of anaerobic respiration are carbon dioxide and either lactic acid or alcohol. 

	
15.
	
ATP is the molecule produced by both aerobic respiration and anaerobic respiration. The molecule stores energy and this energy is then used by cells. Aerobic respiration produces more ATP per molecule of glucose than anaerobic respiration, which makes aerobic respiration more energy efficient. 
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