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PEP478/579: Sports Physiology, Fall 2010
Practical Exam #1

Name: ___________________________
	#
	Skill/Question
	
	Scores
	Sub-totals

	Station 1: Ergometry; Steady State VO2 Equations; Wingate Testing (10 min)

	
	Ergometry
	Expected answer content
	
	(Sum scores)*

	1a
1b
	Show how to adjust the seat height on a Monark.  How do you know what is the correct seat height? 
Show how to adjust the kg load on a Monark.


	Student should be able to adjust the seat height.
Subject’s leg should be able to be straight with the foot flat  on the pedal.
Student should be able to apply a known load on the ergometer, ands show how to read this load from the top and side scales.
	1  3  5  7  10
1  3  5  7  10
	

	2
	Work out the Watts for a 1.75 kg load at 75 rev/min.
	Kgm/min  = 1.75 kg x 75 rev/min x 6 m/rev
                = 787.5 kgm/min
                = 787.5/6.118 = 129 Watts

	1  3  5  7  10
	

	3
	Work out the kg load needed at 70 rev/min to produce 206 Watts.


	206 Watts = 206 x 6.118 = 70 x 6 x kg load
                 = 1260.31 kgm/min

Kg load = 1260.31 / (70 x 6)

             = 1260.31 / 420 = 3
	1  3  5  7  10
	

	
	Steady State VO2
	
	Sub-Total
	/40

	4
	Calculate the steady state VO2 for running at 7 mi/hr at 4 %grade.

	VO2 = (mi/hr x 5.3668) + ((%grade/100) x mi/hr x 24.15) + 3.5
        = (7 x 5.3668) + ((4/100) x 7 x 24.15)
           + 3.5

        = 37.5676 + 6.762 + 3.5

        = 47.8 mL/kg/min
	1  3  5  7  10
	

	
	Wingate Testing
	
	Sub-Total
	/10

	5
	Show how to operate the Monark system and software. 
Explain how to administer the test.
	Student should be able to;

Identify and explain all important ergometer components.
Run the software to administer a test.

Explain what is peak power, power decrement, and why the initial phase of the Wingate Test could be flawed.
	1  3  5  7  10
1  3  5  7  10

1  3  5  7  10
	

	
	
	
	Sub-Total
	/30

	Station 2: Vertical Jump, Lactate and Resting Metabolic Rate (10 min)

	
	Lactate Sampling
	
	
	

	6a
6b


	Demonstrate and explain how to obtain an earlobe blood lactate sample.

Why is lactate measured in athletes?
	Student needs to go over all precautions, and show how to get a blood sample, load a test strip and operate the analyzer for automated lactate analysis. (no actual sample will be taken!)
Student should be able to explain the significance of increasing blood lactate as an indicator of a change in muscle metabolism from steady to non-steady state conditions.
	1  3  5  7  10

1  3  5  7  10


	

	
	Vertical Jump
	
	Sub-Total
	/20

	7a
7b
	Calculate the vertical jump power from a vertical jump distance of 41 cm for a person with a body mass of 75 kg.
Why measure an athlete’s muscular power?  Why is the vertical jump power so much higher than the peak power from the Wingate Test?

	This equation will be provided, so the student just needs to complete a calculation to show they know how to use it.
Power (Watts) = (60.7 * jump height [cm]) + (45.3 * body weight [kg]) – 2055

The student should be able to explain that power is essential for athletic performance, as it quantifies the capacity to rapidly generate muscular force.  Almost all performance in athletic and sporting events is based on high power.
Because it is a singular muscle contraction rather than repeated efforts as required in Wingate (traditional or stationary start) testing.
	1  3  5  7  10
1  3  5  7  10
	

	
	Indirect Calorimetry
	
	Sub-Total
	/20

	8a

8b

8c

8d
	Calibrate the AEI metabolic system.

Connect all devices correctly.

What are you checking for in the Check Signals sub-program?

What would be typical rest measures for VE, VO2 and RER?
	Ask the student about warm-up times for the analyzers.

Student should be able to run the newVO2 program for the AEI system.

Once calibrated, the student must fit the turbine, mixing bag and sample tubing correctly.

Student should be able to explain that when the subject is fitted with the mouthpiece, you look to see that ventilation and expired gas fractions are registering change during breathing.

VE = 6 L/min; VO2 = 3.5-6 mL/kg/min, RER = 0.7 to 0.9 (if subject hyperventilates, RER could even be closer to or above 1.0)
	1  3  5  7  10

1  3  5  7  10

1  3  5  7  10

1  3  5  7  10
	

	
	Resting Metabolic Rate
	
	Sub-Total
	/40

	9a
9b

9c
	What is RMR and how is it measured?
Why is RMR important in contributions to weight loss and caloric restriction?
What equipment and related measured variables are needed to calculate RMR?
	The student should be able to explain RMR (VO2 cost of near basal metabolism)?
Due to it being ~1400 Kcals/day, and unfortunately can decrease with too severe caloric restriction, but increase with exercise training and conditions of muscle protein synthesis (anabolism).

Ventilation measurement (turbine or pneumotach), and expired gas fractions for oxygen (FEO2) and carbon dioxide (FECO2).
	1  3  5  7  10

1  3  5  7  10

1  3  5  7  10
	

	
	
	
	Sub-Total
	/30

	
	
	
	Total =
	      /190


Bold italicized items will be different in the exam; * sum scores from prior column if there are multiple items
