PHYSIOLOGY EXAM 4 2004
1. Based on the data (PACO2 = 35 mm Hg; PAO2 = 55 mm Hg; Arterial pH = 7.5), the person is hypoventilating.

A. True

B. False

2. If a person is asked to breathe for several minutes through a long narrow tube and is not allowed to change either his tidal volume or his frequency of ventilation:

A. His alveolar ventilation wilt be decreased
B. His "effective" dead space will be increased
C. His alveolar PC02 will be increased

D.  All of the above

3. As the red cells pass through the systemic capillaries:

A. The concentration of H+ in the red cells increases

B. Cl- ions leave the cell
C. HCO3- ions enter the red cell
D. Affinity of hemoglobin for oxygen increases
4. The central chemoreceptors are directly stimulated by which one of the following?

A. An increase in the partial pressure of oxygen in the cerebral spinal fluid

B. An increase in the hydrogen ion concentration in cerebral spinal fluid

C. An increase in the partial pressure of CO2 in the cerebral spinal fluid

D. All of the above

5. Increasing which of the following will decrease alveolar ventilation?

A. Dead space volume

B. Tidal volume

C. Frequency of ventilation

D. None of the above

6. As compared with the base of the lung, the apex has:

A. Lower pulmonary blood flow

B. A lower ventilation

C. A higher ventilation to perfusion ratio

D. All of the above

7. The intra pleural pressure will be the most negative at the end of which event in the ventilatory cycle?
A. A normal inspiration

B. A maximal inspiration

C. A normal expiration

D. A maximal expiration

8. When a patient has a bilateral penumothorax:

A. Intrapleural pressure equals atmospheric pressure

B. The lungs collapse to their residual volume

C. The patient still can breath

D. The thorax collapses to a volume smaller than the volume which existed before the pneumothorax

9. What is the partial pressure of oxygen in the alveolar gas if the fractional concentration of oxygen (FAO2) in alveolar gas is 0.15?

A. 760 mm Hg

B. 47 mm Hg

C. 114 mm Hg

D. 107 mm Hg

10. When the oxy-hemoglobin dissociation curve is shifted to the right:
A. The red blood cell is most likely passing through a pulmonary capillary
B. The affinity of hemoglobin for oxygen is increased

C. The P5O as decreased

D. Hemoglobin can release oxygen more easily

11. What volume or capacity is in the lungs at the end of a maximum expiration?

A. The functional residual volume.

B. The tidal volume

C. The expiratory reserve volume

D. The residual volume

12. Which one of the following is true about the dead space ?

A. Fresh air is present in the dead space at the end of expiration

B. Alveolar gas is present in the dead space at the end of expiration

C. It's volume is approximately equal to the functional residual capacity

D. All of the above

13. The diffusion of oxygen across the alveolar membrane will be decreased if:
A. The PAO2 is decreased

B. The thickness of the alveolar membrane is decreased

C. The surface area for gas exchange is increased

D. More pulmonary capillaries are recruited

14. Which of the following will increase the chance of airway collapse ?

A. Increased airway resistance

B. Increased lung compliance

C. Increased effort during a forced expiration V,
D. All of the above
15. The A-a gradient for oxygen will be increased when:

A. A person breathes pure oxygen
B. When the blood flow through an intrapulmonary shunt is increased

C. The diffusivity constant of a major portion of the lung is decreased

D. All of the above

16. A man is diagnosed with an acute respiratory acidosis and his PCO2 is 70 mm Hg and his plasma [HCO3-] is 27 mM. Three days later his PCO2 is still 70 mm Hg, but his [HCO3-] has now increased to 37 mM. Why has the [HCO3-] increased?

A. His kidneys have compensated by making more bicarbonate.

B. His respiratory acidosis is getting worse. 
C. He is also developing a metabolic acidosis and this increases the bicarbonate concentration.

D. The non-bicarbonate buffers have produced more bicarbonate as they buffered the fixed acid.

17. A man is producing 80 mmol of fixed acid per day this week. His net acid excretion (NAE) during this time is 78 mmol/day. Which best describes his acid-base status?

A. He is in normal acid-base balance.

B. He is developing a respiratory acidosis.

C. He is developing a metabolic acidosis.

D. He is developing a respiratory alkalosis.

18. Which of the following buffers cannot buffer H+ ions coming from the dissociation of carbonic acid?

A. Bicarbonate
B. Phosphate

C. Cellular proteins

D. Hemoglobin

19. Which statement about ammonia is false ?

A. Over half the H+ we excrete in our urine is in the form of NH4+.

B. Ammonia (NH3 and NH4+) is made in the proximal tubule epithelial cells from glutamine.

C. Both NH3 and NH4+ can easily diffuse across cell membranes.

D. When the urine is more acid, it contains more NH3 and NH4+.
20. When a fixed acid like HCI is added to a bicarbonate buffer:

A. The [HC03-] increases.

B. The [H+] decreases. (The pH increases.)

C. The [H+] increases. (The pH decreases.)

D. There is no change in either the [H+] or the [HCO3-].

21. If you weigh 50 kg (110 lbs) your extracellular fluid volume should be about:

A. 2.5 liters

B. 7.5 liters
C. 10 liters

D. 20 liters

22. A person who has a low ECF volume (for example, because of blood loss) will usually have a:

A. High plasma concentration of atrial natriuretic factor

B. Low plasma concentration of angiotensin ll
C. High plasma concentration of aldosterone
D. Low plasma concentration of antidiuretic hormone
23. Dehydration, that occurs when a person is simply deprived of water, leads to:

A. Decreased volume and increased osmolarity of both the ECF and ICF

B. Increased volume and increased osmolarity of both the ECF and ICF

C. Increased volume and decreased osmolarity of both the ECF and ICF

D. Decreased volume of the ECF, no change in volume of the ICF, and increased osmolarity of both.

24. Which listing has the component parts of the renal circulation in the proper order (the order in which blood flows through them) ?

A. Peritubular capillaries, glomerular capillaries, afferent arterioles, efferent arterioles

B. Afferent arterioles, glomerular capillaries, peritubular capillaries, efferent arterioles

C. Afferent arterioles, glomerular capillaries, efferent arterioles, peritubular capillaries

D. Efferent arterioles, peritubular capillaries, glomerular capillaries, afferent arterioles

25. When Na+ is reabsorbed in the thick ascending limb of the loop of Henle, Na+ enters the epithelial cell from the tubular fluid:

A. Through Na+ channels

B. Via a Na+, glucose cotransporter

C. Via a Na+, H+ exchanger

D. Via a Na+, K+, 2 CI- cotransporter
26. Which is a stimulus for secretion of ADH (vasopressin) ?

A. Alcohol

B. High blood volume

C. Low plasma osmolarity

D. Low blood volume

27. One of the reasons the collecting ducts are important in renal physiology is that they:
A. Are where the largest portion of the filtered load of Na+ is reabsorbed

B. Create the region of high osmolarity in the medulla of the kidneys

C. Are the only portion of the nephron capable of reabsorbing glucose
D. Are where aldosterone regulates the reabsorption of Na+
28. The body keeps the osmolarity of the ECF in the normal range by:

A. Regulating how much Na+ is absorbed from the gastrointestinal tract

B. Regulating how much Na+ is reabsorbed from the thick ascending limb of the loop of Henle

C. Regulating how much Na+ is secreted by the proximal tubules

D. Reabsorbing enough water from the renal tubules to go with the amount of Na+ in the body.

29. Which renal process is described as "the movement of water and solutes from the kidney tubules to the blood in the peritubular capillaries”?

A. Glomerular filtration

B. Reabsorption

C. Secretion

D. Excretion

30. Decide which of these four sets of Starling forces will lead to the highest GFR, all other factors being equal. Where: (PGC = hydrostatic pressure in glomerular capillary; PBS = hydrostatic pressure in Bowman’s space; πGC oncotic pressure in glomerular capillary) 

A. PGC = 50 mm Hg, PBS= 10 mm Hg, πGC = 30 mmHg
B. PGC = 45 mm Hg, PBS =  5 mm Hg, πGC = 28 mmHg

C. PGC = 45 mm Hg, PBS = 15 mm Hg, πGC = 30 mmHg

D. PGC = 45 mm Hg, PBS = 10 mm Hg, πGC = 32 mmHg
