Respiratory System
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A function of the structure labelled X is to

A. produce sound.  B. exchange gases. C. carry air into and out of the lung.  D. stimulate the breathing centre in the brain.
Answer：C

	
	2. 
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Identify structure X in the above diagram and relate its structure to its function (3 marks)
Structure X: small diameter, thin wall, many branches, increases the surface area.
Function: carry air in and out of alveoli. Due to the increased surface area, the bronchiole can carry more air in and out of alveoli.

	
	3. 
	Describe how the upper respiratory tract is specialized to keep the lungs free of debris (3 marks)
----Cilia moves mucus
----mucus stick to debris

	
	4. 
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Which of the following would cause the effect shown?

A. increased oxygen in the blood  B. increased numbers of red blood cells  C. increased carbon dioxide in the blood  D. decreased concentration of hydrogen ions
Answer: C

	
	5. 
	Which of the following reactions occurs in a capillary of the leg?

A. Hb + H+ ( HHb   B. HbCO2 ( Hb + CO2   C. Hb + oxygen ( HbO2  

D. H+ + HCO3– ( H2CO3
Answer: A

	
	6. 
	Identify three substances transported by hemoglobin in the blood and give the name of each

form of hemoglobin. (3 marks: ½ mark each)
Answer: 1) O2---HbO—oxyhemoglobin

               2) H+--HHb---reduced hemoglobin
               3) CO2—HbCO2---carbaminohemoglobin 



	
	7. 
	Describe the interaction of the lungs, pleural membranes, ribs, and diaphragm during

inhalation. (4 marks)
diaphragm----contracts so negative pressure created
ribs----moves up and out

pleural membrane----create air tight seal

lung-----air comes in



	
	8. 
	a) Explain how each of the following structures functions in the process of inhalation.

(2 marks)

· Diaphragm: muscle contracts to create a negative pressure, so the air moves in due to the           difference of the air pressure.
· Ribs: bones surround the lungs moves up and out.
b) What role does each of the following have in breathing? (2 marks)

· Medulla oblongata: sends a nerve impulse to the diaphragm and intercostals muscles causing them to contract so the air flows into alveoli.
· Pleural membranes: create air tight seal to prevent lung collapse.

	
	9. 
	[image: image6.png]


a) Label structures W, X, Y and Z on the diagram. (4 marks: 1 mark each)

b) Describe the roles of structures W, X and Z in the process of inhalation. (3 marks)

c) Why are the pleural membranes important to the inhalation process? (1 mark)
a) W-----bronchiole

     X-----medulla oblongata

     Z------diaphragm

     Y------rib cage

b) W----bring the air into alveoli.

     X-----sends signal to cause the    diaphragm contract

      Z------muscle contracts so the air flows in due to the negative pressure

c)  ---create air tight seal to prevent lung collapse

	
	10. 
	How is the structure of the alveoli ideally suited to the exchange of gases with the blood?

(4 marks)
1) great surface area------more air can bring in and out of alveoli.

2) 1 cell thick-----easy for diffusion.

3) Surround by capillaries------easy for exchanging the gas
4) Stretch receptor-----inhibit the medulla oblongata to breath out
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The structure that increases thoracic volume when it contracts is

A. W  B. X  C. Y  D. Z

Alveoli would not be characterized as

A. muscular.  B. thin-walled.  C. vascularized.  D. secreting a lipoprotein.
Answer:   

              A
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The structure labelled X is held open by

A. cartilage. B. vocal cords. C. a lipoprotein layer. D. a pleural membrane.

Which of the following is the site of external respiration?

A. Alveoli. B. Bronchioles. C. Mitochondria. D. Muscle tissue.
Answer: 
              A
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The graph shows changes in air pressure in the thoracic cavity during breathing. Which of the

following occurs between times X and Y?

A. Rib muscles relax and diaphragm relaxes.

B. Rib muscles relax and diaphragm contracts.

C. Rib muscles contract and diaphragm relaxes.

D. Rib muscles contract and diaphragm contracts.
Answer：D

	
	14. 
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An experiment was carried out to determine factors affecting human blood’s ability to carry

oxygen. The results are shown in the graph above. Which of the following may have caused

the change at time X?  A. Water was removed from the plasma.  B. More platelets were added to the blood.  C. Stimulation of the medulla oblongata increased breathing rate.  D. A competitive inhibitor of hemoglobin was added to the blood.
                                                                  Answer: D

	
	15. 
	The following reaction takes place in the blood:
[image: image1.png]CO, +H,0 —2 5 H,CO, — s H* + HCO;~




Substance X would be

A. thrombin.  B. calcium ions.  C. carbonic anhydrase.  D. prothrombin activator.
Answer: C

	
	16. 
	How is the structure of the alveoli ideally suited to their function? (3 marks)
Same as Q10

	
	17. 
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Which of the following represents the composition of blood at X shown in the diagram on the right?
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Answer: A

	
	18. 
	Give one function of each of the following. (3 marks: 1 mark each)

a) Cilia in the trachea: clean lung by sweeping debris and mucus up.
b) Pleural membranes: provide air tight seal to prevent lung collapse.
c) Hemoglobin: carries O2, CO2, and H+ 
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a) In the diagram, structure W is a bronchiole. Name structure X. (1 mark)

b) List two characteristics structure X and explain how these characteristics facilitate (assist) the function of the whole structure  (4 marks: 1 mark for each characteristic, 1 mark for each explanation.)
c) Describe two processes that occur at structure X. (2 marks)
a) X----alveolus

b) great surface area------more air can bring in and out of alveoli.

1 cell thick-----easy for diffusion.

c) CO2 diffuses out

O2     diffuses in

	
	20. 
	High concentrations of bicarbonate ion (HCO3-) in the blood will result in

A. increased rate of breathing.  B. decreased rate of breathing.  C. increased pressure in the chest cavity.  D. decreased nervous stimulation of the diaphragm.
Answer: A
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The graph represents the uptake of 02​ by the blood  during external respiration. a) Give a reason for the oxygen concentration in the arteriole.  (1 mark) b) Explain why there is a steady increase between 45 and 104 mm Hg pressure.  (2 marks) c) Account for the leveling off of the graph. (2 marks)
a) Arteriole carries deoxygenated blood.
b) In the lung, O2 diffuse out into blood vessel in capillaries.
c) When O2 goes into venule, diffusion stops because diffusion only happens in capillaries.

	
	22. 
	Give THREE roles of hemoglobin in the circulatory system. (3 marks: 1 mark each)
1) carry O2
2) carry H so that the blood is less acidic

3) carry CO2

	
	23. 
	Describe the changes that occur to the ribs, the muscles between the ribs and the diaphragm during inspiration (breathing in). (4 marks)
During the inspiration, the ribs move up and out, the diaphragm contract and negative pressure is created

	
	24. 
	Describe the chemical process that occurs as oxygen and carbon dioxide are exchanged at the lung alveoli.  (2 marks)
external respiration oxygen will diffuse to blood from alveoli, carbon dioxide go to alveoli from blood .

	
	25. 
	What is the relationship between the following terms as they related to respiratory function?

a) medulla oblongata and diaphragm (2 marks)
medulla oblongata send message to diaphragm that whether it should contract via the phrenic  nerve
b) intercostal muscles and inspiration (2 marks)
intercostals muscles move upward and outward and contract when inspiration 
c) cigarette smoke and trachea (2 marks)
smoke will stop the cilia to work in the trachea
d) alveoli and pulmonary capillaries (2 marks)
the exchange gases between lung and blood
e) hemoglobin and carbon dioxide (2 marks)
bind with CO2 to form HbCO2

	
	26. 
	Describe the characteristics of an alveolus and explain how these characteristics are related to its function.  (4 marks)
Many alveolus to increase the surface area

Lipoprotein prevent the alveoli from collapsing

One cell layer thick to increase the rate of diffusion

Highly vascularized to facilitate external respiration

	
	27. 
	What effect will the wall of the chest cavity being punctured have on the normal body functions in humans?  (2 marks)
There is no more negative pressure, no more air gets into body to increase breath rate

	
	28. 
	Explain a mechanism by which debris in the bronchi is eliminated.  (2 marks)
Debris sticks on mucus and cilia sweep mucus up.

	
	29. 
	Describe the role of each of the following in the normal functioning of the respiratory system:              (5 marks) a) alveoli b) diaphragm c) pleural membranes d) chemoreceptors in carotid arteries e) cilia
Answer:D

	
	30. 
	Use your knowledge of respiration to answer the following questions.

a) In what three forms is carbon dioxide carried in the blood? (3 marks)
Hb+CO2→HbCO2   CO2+H2O→HCO3-+H+    HCO3-+H+→H2O+CO2
b) Describe the reaction whereby H2O and CO2 are produced in the lung capillaries. ( 1 mark)
HCO3-+H++enzyme→H2O+CO2
c) What is the function of carbonic anhydrase in the above reaction? (1 mark)
It is an enzyme

	
	31. 
	Describe the role of carbonic anhydrase, hydrogen ions and hemoglobin in the exchange of gases at the tissue level (internal respiration).  (5 marks)
-Carbonic anhydrase is an enezyme that speeds up the reaction between water and carbon dioxide
-when hydrogen ions are produced by combination of water and carbon dioxide, hydrogen ions can decrease the pH of the environment. To prevent this from occurring, Hb will bind with H+ to form HHb(reduced hemoglobin).

	
	32. 
	A person was brought to the emergency room unconscious. Breathing was shallow and irregular.  A blood sample showed the blood pH to be 7.8 (normal pH = 7.4).  A mechanical respirator, which increases breathing rate, was inserted and sodium bicarbonate was administered intravenously.  

a) Explain why the lowered breathing rate lowers the blood pH. (3 marks)
CO2 can not be breath out because of the irregular breathing. As the CO2 stay in the body, it lows the PH.

b) How does the respirator help return the blood pH to normal? (1 mark) 
As the breath rate increases, it helps to get rib of CO2.
c) What was the reason for administering the sodium bicarbonate? (1 mark)
HCO3- uses as buffer.

	
	33. 
	a) What substance(s) stimulate(s) the breathing centre to stimulate inspiration? (1 mark)
chemoreceptor

b) Give the location in the brain of the breathing center. (1 mark)
medulla oblongata
c) Give two characteristics of alveoli (2 marks)
one cell thick wall t o increase the rate of the diffusion

many alveolus to increase the surface area

	
	34. 
	The following table shows the relative amount of oxygen consumed by the major organs in an adult human.  

                                      OXYGEN CONSUMPTION
REST

HEAVY WORK

Skeletal Muscles

0.30

6.95

Digestive Organs

0.25

0.20

Heart

0.11

0.40

Kidneys

0.07

0.70

Brain

0.20

0.20

Skin

0.20

0.08

Other

0.05

0.06

Explain the change in the uptake of oxygen between rest and heavy work by each of the following: 

a) skeletal muscles (2 marks) O2 consumption increase because muscle requires more O2 during heavy work.

b) skin (2 marks) Do not change much during the heavy work.
 c) heart (1 mark) Decrease, do not involve a lot in the heavy work.
 d) digestive organs (2 marks)Decrease, do not involve much during the heavy work.
 e) brain (1 mark)No change, not involved during the heavy work.

	
	35. 
	Hypoxia refers to the condition in which the availability or utilization of oxygen is depressed.  The data in the chart was obtained from 5 different subjects: one with normal condition and four having different types of hypoxia caused by various problems. 

Subject

Hemoglobin 

(g Hb/100 mL 

of blood)

O2 content of arterial blood

O2 content of venous blood

Cardiac output

(L/min)

Normal

15

19

15

5.0

Hypoxia A

15

15

12

6.6

Hypoxia B

8

9.5

6.5

7.0

Hypoxia C

15

19

10

3.0

Hypoxia D

15

19

18

no info

a) Which subject may be suffering from an iron deficiency? Support your answer with a reason. (2 marks)
B. In B, it makes less hemoglobin.

b) Which subject may be suffering from heart failure and poor circulation? Why? (2 marks)
C and D, because in C the cardiac output is low and in D, there is no info.
c) Which subject may have been recently exposed to carbon monoxide gas? Why? (2 marks)
A, CO is non-competitve inhibitor, so hemoglobin cannot bind O2., B is eliminated because B has low hemoglobin anyway
d) Which subject may be suffering from poisoning which prevents the cells from taking up oxygen? Why? (2 marks)
D, it has high O2 in venous blood, it should be low.
e) Subject B has an increased breathing rate. Suggest a possible physiological reason for this. (2 marks)
There is not enough hemoglobin to supply O2, so the heart beat faster to keep the O2 supply.
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