Respiration and Photosynthesis Practice Questions
____
1.
Where does glycolysis takes place?

	a.
	mitochondrial matrix

	b.
	mitochondrial outer membrane

	c.
	mitochondrial inner membrane

	d.
	mitochondrial intermembrane space

	e.
	cytosol


____
2.
The ATP made during glycolysis is generated by

	a.
	substrate-level phosphorylation.

	b.
	electron transport.

	c.
	photophosphorylation.

	d.
	chemiosmosis.

	e.
	oxidation of NADH to NAD[image: image1.png]


.


____
3.
The oxygen consumed during cellular respiration is involved directly in which process or event?

	a.
	glycolysis

	b.
	accepting electrons at the end of the electron transport chain

	c.
	the citric acid cycle

	d.
	the oxidation of pyruvate to acetyl CoA

	e.
	the phosphorylation of ADP to form ATP


____
4.
Which process in eukaryotic cells will proceed normally whether oxygen (O2) is present or absent?

	a.
	electron transport

	b.
	glycolysis

	c.
	the citric acid cycle

	d.
	oxidative phosphorylation

	e.
	chemiosmosis


____
5.
Substrate-level phosphorylation accounts for approximately what percentage of the ATP formed during glycolysis?

	a.
	0%

	b.
	2%

	c.
	10%

	d.
	38%

	e.
	100%


____
6.
During glycolysis, when glucose is catabolized to pyruvate, most of the energy of glucose is

	a.
	transferred to ADP, forming ATP.

	b.
	transferred directly to ATP.

	c.
	retained in the pyruvate.

	d.
	stored in the NADH produced.

	e.
	used to phosphorylate fructose to form fructose-6-phosphate.


____
7.
In addition to ATP, what are the end products of glycolysis?

	a.
	[image: image2.png]


 and [image: image3.png]




	b.
	[image: image4.png]


 and pyruvate

	c.
	NADH and pyruvate

	d.
	[image: image5.png]


 and NADH

	e.
	[image: image6.png]


, [image: image7.png]FADH,



, and citrate


____
8.
Starting with one molecule of glucose, the "net" products of glycolysis are

	a.
	2 NAD[image: image8.png]


, 2 H[image: image9.png]


, 2 pyruvate, 2 ATP, and 2 [image: image10.png]


.

	b.
	2 NADH, 2 H[image: image11.png]


, 2 pyruvate, 2 ATP, and 2 [image: image12.png]


.

	c.
	2 [image: image13.png]FADH,



, 2 pyruvate, 4 ATP, and 2 [image: image14.png]


.

	d.
	6 [image: image15.png]


, 6 [image: image16.png]


, 2 ATP, and 2 pyruvate.

	e.
	6 [image: image17.png]


, 6 [image: image18.png]


, 36 ATP, and 2 citrate.


Use the following information to answer the next questions.

In the presence of oxygen, the three-carbon compound pyruvate can be catabolized in the citric acid cycle. First, however, the pyruvate 1) loses a carbon, which is given off as a molecule of [image: image19.png]


, 2) is oxidized to form a two-carbon compound called acetate, and 3) is bonded to coenzyme A.
____
9.
Which of the following intermediary metabolites enters the citric acid cycle and is formed, in part, by the removal of a carbon ([image: image20.png]


) from one molecule of pyruvate?

	a.
	lactate

	b.
	glyceraldehydes-3-phosphate

	c.
	oxaloacetate

	d.
	acetyl CoA

	e.
	citrate


____
10.
How many carbon atoms are fed into the citric acid cycle as a result of the oxidation of one molecule of pyruvate?

	a.
	2

	b.
	4

	c.
	6

	d.
	8

	e.
	10


____
11.
Carbon dioxide ([image: image21.png]


) is released during which of the following stages of cellular respiration?

	a.
	glycolysis and the oxidation of pyruvate to acetyl CoA

	b.
	oxidation of pyruvate to acetyl CoA and the citric acid cycle

	c.
	the citric acid cycle and oxidative phosphorylation

	d.
	oxidative phosphorylation and fermentation

	e.
	fermentation and glycolysis


____
12.
Cellular respiration harvests the most chemical energy from which of the following?

	a.
	substrate-level phosphorylation

	b.
	chemiosmotic phosphorylation

	c.
	converting oxygen to ATP

	d.
	transferring electrons from organic molecules to pyruvate

	e.
	generating carbon dioxide and oxygen in the electron transport chain


____
13.
Where are the proteins of the electron transport chain located?

	a.
	cytosol

	b.
	mitochondrial outer membrane

	c.
	mitochondrial inner membrane

	d.
	mitochondrial intermembrane space

	e.
	mitochondrial matrix


____
14.
Inside an active mitochondrion, most electrons follow which pathway?

	a.
	glycolysis  NADH  oxidative phosphorylation  ATP  oxygen

	b.
	citric acid cycle  [image: image22.png]FADH,



  electron transport chain  ATP

	c.
	electron transport chain  citric acid cycle  ATP  oxygen

	d.
	pyruvate  citric acid cycle  ATP  NADH  oxygen

	e.
	citric acid cycle  NADH  electron transport chain  oxygen


____
15.
During oxidative phosphorylation, [image: image23.png]


 is formed. Where does the oxygen for the synthesis of the water come from?

	a.
	carbon dioxide ([image: image24.png]


)

	b.
	glucose ([image: image25.png]CgsHi7 04



)

	c.
	molecular oxygen ([image: image26.png]


)

	d.
	pyruvate ([image: image27.png]C;H;0,



-)

	e.
	lactate ([image: image28.png]


-)


____
16.
In chemiosmotic phosphorylation, what is the most direct source of energy that is used to convert ADP + [image: image29.png]


 to ATP?

	a.
	energy released as electrons flow through the electron transport system

	b.
	energy released from substrate-level phosphorylation

	c.
	energy released from ATP synthase pumping hydrogen ions from the mitochondrial matrix

	d.
	energy released from movement of protons through ATP synthase

	e.
	No external source of energy is required because the reaction is exergonic.


____
17.
Approximately what percentage of the energy of glucose ([image: image30.png]CgsHi7 04



) is transferred to storage in ATP as a result of the complete oxidation of glucose to [image: image31.png]


 and water in cellular respiration?

	a.
	2%

	b.
	4%

	c.
	10%

	d.
	25%

	e.
	40%


____
18.
Which metabolic pathway is common to both cellular respiration and fermentation?

	a.
	the oxidation of pyruvate to acetyl CoA

	b.
	the citric acid cycle

	c.
	oxidative phosphorylation

	d.
	glycolysis

	e.
	chemiosmosis


____
19.
In the absence of oxygen, yeast cells can obtain energy by fermentation, resulting in the production of

	a.
	ATP, [image: image32.png]


, and ethanol (ethyl alcohol).

	b.
	ATP, [image: image33.png]


, and lactate.

	c.
	ATP, NADH, and pyruvate.

	d.
	ATP, pyruvate, and oxygen.

	e.
	ATP, pyruvate, and acetyl CoA.


____
20.
Which of the following are products of the light reactions of photosynthesis that are utilized in the Calvin cycle?

a.
[image: image34.png]


 and glucose

b.
[image: image35.png]


 and [image: image36.png]



c.
ADP, [image: image37.png]


, and NADP[image: image38.png]



d.
electrons and H[image: image39.png]



e.
ATP and NADPH

____
21.
Where does the Calvin cycle take place?

a.
stroma of the chloroplast

b.
thylakoid membrane

c.
cytoplasm surrounding the chloroplast

d.
chlorophyll molecule

e.
outer membrane of the chloroplast

____
22.
When oxygen is released as a result of photosynthesis, it is a by-product of which of the following?

a.
reducing NADP[image: image40.png]



b.
splitting the water molecules

c.
chemiosmosis

d.
the electron transfer system of photosystem I

e.
the electron transfer system of photosystem II

____
23.
Which of the following are directly associated with photosystem I?

a.
harvesting of light energy by ATP

b.
receiving electrons and relaying them to NADP+

c.
P680 reaction-center chlorophyll

d.
extraction of hydrogen electrons from the splitting of water

e.
passing electrons to plastoquinone

____
24.
In a plant cell, where are the ATP synthase complexes located?

a.
thylakoid membrane

b.
plasma membrane

c.
inner mitochondrial membrane

d.
A and C

e.
A, B, and C

____
25.
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: image41.png]


 reductase.

____
26.
Which of the following statements best describes the relationship between photosynthesis and respiration?

a.
Respiration is the reversal of the biochemical pathways of photosynthesis.

b.
Photosynthesis stores energy in complex organic molecules, while respiration releases it.

c.
Photosynthesis occurs only in plants and respiration occurs only in animals.

d.
ATP molecules are produced in photosynthesis and used up in respiration.

e.
Respiration is anabolic and photosynthesis is catabolic.

____
27.
What is the primary function of the Calvin cycle?

a.
use ATP to release carbon dioxide

b.
use NADPH to release carbon dioxide

c.
split water and release oxygen

d.
transport RuBP out of the chloroplast

e.
synthesize simple sugars from carbon dioxide

MULTIPLE CHOICE

1.E  2. A;  3. B;  4. B;  5. E;   6. C;    7. C;    8. B;   9. D;   10.A;   11. B;   12. B;  13. C;  14. E;   15. C;   16. D;  17. E;    18. D;  19. A;   20.  E;  21.  A;     22.  B;   23. B ;  24. D;   25. B;   26. B;  27.  E
