Laboratory 2: Muscle Power and Linear Acceleration


By Amanda M. Vo
5620072


APA1161 Section A



Demonstrator(s):
Stephanie



February 2nd , 2010
Department of Health Science

University of Ottawa

 Muscle power and linear acceleration
Introduction
	
	In this experiment, the purpose was to first, measure the ability of individuals to accelerate their body in a linear sprint test then determine the muscle power by calculating the amount of power you can generate employing a stair climb task. Muscle power is discussed in this lab because it has influence on the performance results between a woman and a man when it comes to high power activities. Also, when experimenting with the speed of acceleration between different individuals with different genders and weights, the results will affect accordingly to the type of body they have. Essentially, this lab investigates on the muscle power and the acceleration in the different types of bodies of certain individuals.

Methodology

Equipments:
Measuring tape, pylons, stopwatch

	This experiment was conducted in the Mont Petit gymnasium of the University of Ottawa. For the linear acceleration part of the experiment, a measuring tape was laid diagonally across the gym floor for 30 meters. A pylon and a person with a stopwatch marked the distance at 5 meters, 10 meters, 20 meters, and finally 30 meters. Everyone ran the distance passing by each pylon and a time was recorded. Three individuals’ from each gender’s recording were used to compare the results. For the muscle power part of the lab, each person ran up a stair case of approximately 1.64 meters stepping on every second step starting from the first step. Each time a person ran, it was timed with a stop watch and this procedure was performed twice in order to get an accurate result. Again, three individuals’ from each gender’s recording were used to further compare results.



Results
PART 1 – POWER TEST
Table1: Power Test on 3 Females Each with Different Weights for the Stair Climb Task
	   Female & Weight (kg)
	
	Horse Power (J) for Each Test

	
	
	Test Number One
	 Test Number Two

	
	
	
	

	#1          61.5
	
	634.25
	646.68

	#2          63.0
	
	559.98    
	610.58

	#3          52.0 
	
	420.80
	597.56





Figure 1:	 Power test measured in horsepower for 3 females each with different weights 			conducted with 2 tests



Table2: Test on 3 Males Each with Different Weights for the Stair Climb Task
	   Male & Weight (kg)
	
	Horse Power (J) for Each Test

	
	
	Test Number One
	 Test Number Two

	
	
	
	

	#1          65.6
	
	667.97
	732.90

	#2          77.0
	
	917.63
	884.85

	#3          88.0 
	
	1018.55
	976.39





Figure2: 	Power test measured in horsepower for 3 males each with different weights 			conducted with 2 test






PART 2 - LINEAR SPRINT TEST
Table3: Linear Sprint Time Recording for 3 Females Each with Different Weights
	Female & Weight (kg)
	
	Time (s) per Distance Covered

	
	
	5 meters
	10 meters
	20 meters
	30 meters

	
	
	
	
	
	

	#1          52.0
	
	1.23
	2.03
	3.52
	5.00

	#2          53.5
	
	1.33
	1.93
	3.50
	5.32

	#3          55.5
	
	1.33
	2.00
	3.70
	5.37





Figure 3: 	Representation of linear sprint time over a distance of 30 meters between 3 			different females, each with different weights











Table4: Linear Sprint Time Recording for 3 Males Each with Different Weights

	Male & Weight (kg)
	
	Time (s) per Distance Covered

	
	
	5 meters
	10 meters
	20 meters
	30 meters

	
	
	
	
	
	

	#1          77.0
	
	1.20
	1.87
	3.15
	4.59

	#2          69.5
	
	1.42
	2.14
	3.41
	4.53

	#3          88.0
	
	1.26
	2.09
	3.53
	4.58








Figure 4: 	Representation of linear sprint time over a distance of 30 meters between 3 			different males, each with different weights



Figure 5: Acceleration vs. the Weight of the runner measured at each section of the run

DISCUSSION
1. The differences observed for the power graphs for men and women are that for men, the heavier the man is, the more horsepower it takes for him to complete the set of stairs. Whereas for women, the weight doesn’t have that much effect on the amount of horse power she needs. Men essentially uses more horsepower than women
2. The relationship between body weight and power as measured in this test is that essentially, body weight contributes to the amount of horsepower used.
3. The difference between absolute acceleration profiles between genders is that, men tend to have a faster acceleration than women. This is because of the weight which contributes to the force they put in when accelerating as well as having a longer reach because of their longer limbs
4. The relationship between body mass and acceleration is that the heavier the body mass is, the faster the acceleration.


Sources of Errors:
1) Impossible to have a consistent start and stop time reaction on the stop watch
2) The starting and ending position for each runner at the stairs and the linear acceleration tests alternates with each recording.

	For a consistent start and stop reaction on the stop watch, there has to be have been a 	digital stop watch to measure exactly when the individual lets his/her foot go.

For an accurate result, an exact starting line could mark where a person’s dominant feet is when they begin to sprint and also, an exact ending line when the timer stop watch should stop. With this method, the time reading would result more accurate. 

Conclusion
	
	Through the conduction of this experiment, it is possible to say that men often tend to have an advantage over women when it comes to strength, muscle power, and acceleration. 
APPENDIX
Please refer to the next page.
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