PEP426: Exam#2 Prac a Answer Sheet


Short Response (5 pts each), cont’d
5.

PB = 630 mmHg ; Tgas = 20(C ; expired gas RH = 100%

VE ATPS = 176 L/min  ; FEO2 = 0.1782 ; FECO2 = 0.0369 ; Body weight = 88 kg

VE STPD = VE ATPS x (273 / (273 + Tgas)) x ((PB – PH2O)/760 mmHg)

VI STPD = (VE STPD x ((0.9906 – (FEO2 + FECO2))/0.7808)
VO2 STPD = (VI STPD x 0.2095) – (VE x FEO2)

VCO2 STPD = (VE STPD x FECO2) – (VI STPD x 0.0003) ; RER = VCO2 / VO2
a. VE stpd = 176 x (273 / 273 + 20) x (630 – 17.5)/760 = 176 x 0.9317 x 0.8059 = 132.15
VI = 132.15 x ((0.9906 – 0.1782 – 0.0369)/0.7808) = 132.5 x (0.7755 / 0.7808) = 131.60 L/min

b. VO2 = (131.60 x 0.2095) – (132.15 x 0.1782) = 27.5702 – 23.5491 = 4.0211 L/min

VCO2 = (132.15 x 0.0369) – (131.60 x 0.0003) = 4.8726 – 0.03948 = 4.8331 L/min

RER = 4.83 / 4.02 = 1.20
c. At an RER of 1.2, CHO contributes 100% to caloric expenditure and fat contributes 0%.  To work out actual grams, you need to convert data to Kcals.

Total Kcals: 4.0211 x 5.05 = 20.31 Kcals/min

CHO Kcals = 1.0 x 20.31 = 20.31 Kcals/min

As there are 4 Kcals/g for CHO: 20.31 / 4 = 5.1 g CHO/min

Fat Kcals = 0 Kcals/min = 0 g fat/min

d. This subject must moderately endurance trained, depending on age and gender.  The subject is able to consume 4.02 L/min of oxygen at an RER of 1.2, which must be close to VO2max.  If we assume that the subject weighs 80kg, then his/her estimated VO2max would be 50.25  mL/kg/min (((4.0211  x 1000) /80)) – which is just OK for a younger person, but would be exceptional for an elderly person.
Multiple Choice
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Short Response (10 pts each)





1.


Albuquerque 5,500 ft = 1,679 m


PB = 760 x (e–(1679/7924)) = 760 x e-0.2119 = 760 x 0.8093 = 615 mmHg


At this pressure, PaO2 = (615  – 47) x 0.146 = 83 mmHg


 %SaO2 (hemoglobin saturation) ~96%


CaO2: 14.5 x 1.34 x 0.96 = 18.65 mL/100 mL





10,700 ft = 10,700 /3.28 = 3,262 m


PB = 760 x (e–(3262/7924)) = 760 x e-0.4117 = 760 x 0.6625 = 503 mmHg


At this pressure, PaO2 = (503 – 47) x 0.146 = 66.6 mmHg


%SaO2 (hemoglobin saturation) ~91%


CaO2: 14.5 x 1.34 x 0.91 = 17.68 mL/100 mL





Difference = 18.65 – 17.68 = 0.97 mL/100 mL





2.


300 Watts = 300 x 0.014665 = 4.3995 Kcals/min


At 26.4% efficiency:


4.3995/0.264 = 16.6648 Kcals/min biological energy expenditure





3.


Training for physical fitness is better than simply accumulating activity because, 1) risk factors are not impacted by mere physical activity.  Quality training is required to lower blood lipid profiles, decrease blood pressure, and expended sufficient calories to decrease body fat. 2) Improving physical fitness allows subjects to sustain exercise training at higher intensities due to a higher metabolic threshold, which increases VO2 and caloric expenditure. 3) More fit individuals can use a higher proportion of fat as fuel during activities of daily living.  If diet is well controlled, this can only help in the preferential decrease in body fat.





4.


Oxygen has 20.3 times less solubility than CO2.  As the body interstitial space is an aqueous solution dispersed between membranes, it is more difficult to have oxygen diffuse from one region to another.  As such, oxygen needs a far higher partial pressure gradient to facilitate diffusion in the body.  Consequently, higher altitude and lower partial pressures are a real difficulty for oxygen diffusion in the lung and at the level of peripheral tissues due to a dramatic decrease in the partial pressure gradient.





5.
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