BIO 241 Potts – FALL 2009 – EXAMINATION #3




        TEST#__________

RESPIRATORY SYSTEM___________________________________________________________

READ THESE DIRECTIONS
1.
This test will be over and all papers must be turned at 10 minutes before the hour.  There will be NO EXCEPTIONS.

2.
There are three things to do before starting the test:


FIRST

Write your name and test number at the top of the scantron sheet.

SECOND
Fill in the bubbles for your name (last, first) on the back of the scantron sheet.

THIRD
Write your name on the front of the written test sheet.

3.
Read the ACADEMIC HONOR CODE below:

The University of North Carolina is committed to the proposition that the pursuit of truth requires the presence of honesty among all involved.  It is therefore this institution’s stated policy that no form of dishonesty among its faculty or students will be tolerated.  Although all members of the University community are encouraged to report occurrences of dishonesty, each individual is principally responsible for his or her own honesty.

4.
At the end of the test turn in your scantron sheet and written test sheet.  You may keep the rest of the test.  The key will be posted on my website after the test.

Each of the following questions or incomplete statements below is followed by suggested answers or completions.  Select the one BEST answer in each case and fill in the appropriate circle on the computer sheet.  (2 points each)


1) 
The following is a list of some airways.


1. secondary bronchus


2. bronchioles


3. alveolar ducts


4. primary bronchus


5. respiratory bronchiole


6. alveoli


7. terminal bronchiole


The order in which air passes through is   

A) 
4, 1, 2, 7, 5, 3, 6.   

B) 
4, 1, 2, 5, 7, 3, 6.   

C) 
1, 4, 2, 5, 7, 3, 6.   

D) 
1, 4, 2, 7, 5, 3, 6.   

E) 
2, 4, 1, 7, 5, 3, 6.   
 
2) 
When the diaphragm and external intercostal muscles contract,   

A) 
the volume of the thorax increases.   

B) 
the volume of the thorax decreases.   

C) 
intrapulmonic pressure increases.   

D) 
the lungs shrink.   

E) 
A and C   

3) 
Which of the following statements about the trachea is false?   

A) 
is lined by pseudostratified ciliated columnar epithelium   

B) 
is reinforced with C-shaped cartilages   

C) 
contains many mucous glands   

D) 
contains trachealis skeletal muscle fibers that close off the trachea when swallowing.  

E) 
has an outermost connective tissue layer known as the adventitia. 

4) 
Which of the following organs is not part of the lower respiratory system? 

A) 
bronchi 

B) 
trachea 

C) 
bronchioles 

D) 
oropharynx

E) 
alveoli 
 
5) 
The superior nasal concha   

A) 
divide the nasal cavity into a right and a left side.   

B) 
provide an opening into the pharynx.   

C) 
provide a surface for the sense of smell.   

D) 
create turbulence in the air to trap particulate matter in mucus.   

E) 
C and D.   
 
6) 
Select the correct statement about the pharynx. 

A) 
The laryngopharynx begins at the soft palate. 

B) 
The auditory/Eustachian tube drains into the nasopharynx. 

C) 
The nasopharynx anterior border is the base of the tongue and the fauces. 

D) 
The laryngopharynx is lined with ciliated psedostratified columnar epithelium.

E)
The pharynx is about 2 inches long. 
7) 
During swallowing, the   

A) 
laryngeal muscles contract and epiglottis is depressed.   

B) 
laryngeal muscles contract and larynx is elevated.   

C) 
glottis closes due to vestibular folds.   

D) 
both A and C   

E) 
both B and C   
8) 
Tina is singing a song. At a certain point in the song she forces a large volume of air out of the glottis 
and at the same time increases the tension on her vocal cords. The sound that she produces is   

A) 
low pitched and loud.   

B) 
high pitched and loud.   

C) 
low pitched and soft.   

D) 
high pitched and soft.   

E) 
medium pitched and soft.   
 
 9) 
Which of the following is not true of the respiratory tract from the bronchi to the alveoli? 

A) 
Cartilage gradually decreases and disappears at the bronchioles. 

B) 
The left lung has three secondary bronchi and the right lung has two secondary bronchi. 

C) 
Smooth muscle is largely found surrounding bronchioles. 

D) 
Lining of the tubes changes from ciliated pseudostratified columnar to simple squamous 


            epithelium in the alveoli. 


E)
The respiratory portion of the respiratory system occurs from the respiratory bronchioles to the 

            alveoli.

 10) 
During a choking episode, most foreign objects are lodged in the ________ bronchus due to its larger 
diameter and steeper angle.   

A) 
right primary   

B) 
left primary   

C) 
right secondary   

D) 
left secondary   

E) 
A and B are equal 

11) 
Dalton's law states that   

A) 
gas volume and temperature are directly proportional.   

B) 
gas volume and pressure are inversely proportional.   

C) 
the volume of gas that will dissolve in a solvent is proportional to the solubility of the gas and the 
            gas pressure.   

D) 
in a mixture of gases such as air, the total pressure is the sum of the individual partial pressures 

of the gases in the mixture.   

E) 
gas pressure is inversely proportional to gas volume.   

12) 
External respiration involves the   

A) 
movement of air into and out of the lungs.   

B) 
diffusion of gases between the alveoli and the circulating blood.   

C) 
exchange of dissolved gases between the blood and the interstitial fluid.   

D) 
binding of oxygen by hemoglobin.   

E) 
utilization of oxygen by tissues to support metabolism.   
13) 
Each of the following factors affects the rate of external respiration, except the   

A) 
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 of the alveoli.   

B) 
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 of the blood.   

C) 
thickness of the respiratory membrane.   

D) 
breathing rate 

E) 
there is no exception -all of the above affect it.  

14) 
Air moves out of the lungs when the pressure inside the lungs is 

A) 
less than the pressure in the atmosphere. 

B) 
greater than the pressure in the atmosphere. 

C) 
equal to the pressure in the atmosphere. 

D) 
greater than intraalveolar pressure. 

E) 
less than intrapulmonic pressure. 
15) 
The factors responsible for holding the lungs to the thorax wall are ________. 

A) 
the smooth muscles of the lung 

B) 
the diaphragm and the intercostal muscles alone 

C) 
the visceral pleurae and the changing volume of the lungs 

D) 
surface tension from pleural fluid and negative pressure in the pleural cavity. 


E) 
the mediastinum

16) 
The pneumotaxic center of the pons   

A) 
prolongs inspiration.   

B) 
increases the respiration rate.   

C) 
limits inspiration and facilitates expiration.   

D) 
inhibits the expiratory center in the medulla.   

E) 
both B and C   
  
17) 
The normal rate and depth of breathing is established by the ________ center.   

A) 
apneustic   

B) 
pneumotaxic   

C) 
inspiratory   

D) 
expiratory   

E) 
both A and C   
 
  

18) 
________ is the amount of air that moves into the respiratory system during a single respiratory cycle.   

A) 
Residual volume   

B) 
Expiratory reserve volume   

C) 
Inspiratory reserve volume   

D) 
Tidal volume   

E) 
Inspiratory capacity   
19) 
The ideal vital capacity of an individual is around ________. 

A) 
1200 ml 

B) 
3100 ml 

C) 
4800 ml 

D) 
6000 ml


E)         3800 ml

 20) 
If a patient being tested inhales as deeply as possible and then exhales as much as possible, the 
volume of air 
expelled would be the patient's  

A) 
tidal volume.   

B) 
inspiratory reserve volume.   

C) 
expiratory reserve volume.   

D) 
reserve volume.   

E) 
vital capacity.   
21) 
Which of the following can be calculated if the tidal volume and respiratory rate are known? 

A) 
minute volume 

B) 
inspiratory reserve volume 

C) 
expiratory reserve volume 

D) 
anatomical dead space 

E) 
forced vital capacity 

 22) 
In the plasma, the quantity of oxygen in solution is ________. 

A) 
only about 1.5% of the oxygen carried in dissolved form 

B) 
about equal to the oxygen combined with hemoglobin 

C) 
greater than the oxygen combined with hemoglobin 

D) 
not present except where it is combined with carrier molecules 


E)
about 25%.
23) 
Which of the following correctly describes mechanisms of CO2 transport? 

A) 
20% of CO2 is dissolved directly into the plasma. 

B) 
7-8% of CO2 is carried in the form of carbaminohemoglobin. 

C) 
The chloride shift mechanism enhances CO2 transport. 

D) 
Carbonic anhydrase is responsible for bonding CO2 to hemoglobin. 


E)
CO2 is transported by RBCs by binding to the heme portion of hemoglobin.

 24) 
Which statement about the chloride shift in the tissues is false? 

A) 
involves a movement of chloride ion into RBCs 

B) 
depends on the chloride-bicarbonate countertransporter 

C) 
involves a movement of bicarbonate ions into the plasma 

D) 
is driven by a decline in [image: image3.jpg]PCOy



  

E) 
this reaction is catalyzed by the enzyme carbonic anhydrase 
 

25) 
Which statement about CO2 is incorrect? 

A) 
Its concentration in the blood is decreased by hyperventilation. 

B) 
Its accumulation in the blood is associated with a decrease in pH. 

C) 
More CO2 dissolves in the blood plasma than is carried in the RBCs. 

D) 
CO2 concentrations are greater in venous blood than arterial blood. 

E)
When CO2 reacts with water, it forms carbonic acid.

26) 
Blocking afferent action potentials from the chemoreceptors in the carotid and aortic bodies would 
interfere with the brain's ability to regulate breathing in response to   

A) 
changes in [image: image4.jpg]PCOy



.   

B) 
changes in  [image: image5.jpg]P02



.   

C) 
changes in pH.   

D) 
changes in blood pressure.   

E) 
A, B, and C   
 
 Each of the following is to be compared quantitatively according to the key below.  Fill in the appropriate circle on the computer sheet.  (2 points each)


A.
If A is greater than B



B.
If B is greater than A



C.
If A and B are equal or nearly equal


Column A





Column B
 B27.
Ventilation rate produced in a person with 

Ventilation rate produced in a person with 

             a high blood pH





a low blood pH


 B28.
Collapse of alveoli when surfactant is present

Collapse of alveoli when surfactant is absent
A29.  
the percent of oxygen saturation

    
 
the percent of oxygen saturation 

            of hemoglobin when the pH is 7.6 

    
 of hemoglobin when the pH is 7.2 
 B30.
pO2 in blood of the pulmonary artery


pO2 in blood of the pulmonary vein

A31.
Expiratory reserve volume while at rest


Expiratory reserve volume while exercising

C32.
Air flow out of the lungs when intrapulmonic

Air flow into the lungs when intrapulmonic


pressure is less than atmospheric pressure

pressure is greater than atmospheric pressure

 A33.
Residual volume at rest




Anatomical dead space at rest

 A34.
Lung compliance in a normal individual


Lung compliance in an individual with tuberculosis
B35.
The control of the respiration rate


The control of the respiration rate 

by levels of O2 in the blood



by levels of CO2 in the blood.
B36.  
Affinity of H+ to hemoglobin when pO2 is high

Affinity of H+ to hemoglobin when pO2 is low

C37.    Saturation levels of hemoglobin where pO2

Saturation levels of hemoglobin where pO2 


is 100 mmHg





is 104 mmHg

A38.
Hemoglobin affinity for O2 when 



Hemoglobin affinity for O2 when


temperature is lower than normal


temperture is higher than normal

A39.
Bronchodilation during sympathetic activity

Bronchoconstriction during sympathetic activity
B40.  
Bohr effect in the lungs




Bohr effect in the tissues

FILL-IN-THE-BLANK.  Write the word or phrase that best completes each statement or answers the question on your written answer sheet.  ( 1 pt each)
41) 
Type _____ cells secrete a fluid containing surfactant. 

42) 
The nerves that innervate the diaphragm are known as the ________ nerves.
 
43) 
The respiratory membrane is composed of fused basement membrane of the capillary walls and 
________. 

44) 
 When the inspiratory muscles relax, the rib cage returns to its original position as a result of ________.   

45)       If one or more molecules of O2 are bound to hemoglobin, the compound is called _____________.

     
46) 
The name of the fissure that is common to both the left and right lung is known as the ______ fissure. 

47)       Measurements of ventilation are made by having the subject breath into a device called a ________.

48)      Each lung has an indention, known as the ______ through which blood vessels enter and leave the 
lung.  

49) 
_______ law states that the pressure of a gas in a closed chamber is inversely proportional to the 
volume of the container. 
50)       Another name for the inflation reflex is ________. 

WRITTEN ANSWER SHEET





NAME ____________________

Signature Personal Return _____________________                                                             

                                                             




TEST NUMBER ________

41. ___II__________



46.   __oblique ________
42. ____phrenic__________


47.  __spirometer____________
43. ____ Type I alveolar cell _________

48.  __hilum______________



44. ___elastic recoil_________


49.  __Boyle’s _________
45. __oxyhemoglobin/partially saturated______
50.  __Hering Breuer____________
51.
Diabetes mellitus is a condition in which patients who are not treated with insulin properly can rapidly oxidize fats for energy instead which leads to a release of acidic ketone bodies causing a condition known as ketoacidosis. (5 points)

What effect would this have on respiratory rate?     ______________________increased rate
Why?     ________________________________________  Hydrogen ions directly stimulate the inspiratory neurons
Would you expect to see the blood pCO2 increased or decreased due to this person’s respiration rate?     ______________decreased
Why? (Make sure you write out the chemical equation and the direction the equation would shift in this person)     __________________________________________________________________Because the reaction CO2 + H20 < --- > H2CO3 < --- > H+ + HCO3- would be shifted to the left as a result of all the hydrogen ions.

52.
Sam the swimmer routinely hyperventilates before a swim meet so, as he says, “to sock some more oxygen into my lungs so I can swim longer without having to breathe.” (Total 5 points)

What very basic fact about the “loading” of oxygen in the blood of the lungs does Sam not know?  (2 points)


____________________________________________________________________________________________________________________________________________________________________Hyperventilation cannot “sock more oxygen” into the blood because hemoglobin becomes 100% saturated with oxygen with each pass through the lungs under normal conditions.  Breathing faster cannot alter this.


Secondly, explain how Sam is jeopardizing his life by answering these three questions?  

(3 points)


(1)  In what direction will the relationship between Co2 and H+ shift during Sam’s hyperventilation episode?  

   
___________________________To the left  


(2)  How will this effect pH conditions in the blood? _____________________________________Lose of H+ leads to alkalotic conditions in the blood.

(3)  Why could Sam pass out and drown?  

____________________________________________________________________________________________________________________________________________________________________________________Because, it will take longer for Sam’s blood Pco2 to build up to the point where it stimulates the chemoreceptors that demand one to resume breathing. By that time, the Po2 can drop so low that a person can faint and possibly drown.

TOTAL POINTS   _____100____


POINTS MISSED  ____________


POINTS SCORED  ____________





TEST SCORE         ___________%
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