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Introduction

Linear velocity and acceleration are a key component in many sports. Linear velocity refers to the process where something changes or progresses straight from one place to another, and has a starting point and an ending point, while acceleration is defined as the rate of change of the velocity (Rosenbaum, D. A., 1994). An example of linear velocity and acceleration in sport is baseball. Once the person at bat hits the ball, they must accelerate, increasing their velocity, to reach the base before the ball does. This also requires deceleration, where the runner reaches the base without running further than it. 

To calculate horizontal velocity, vh, the horizontal distance, dh, will be divided by the time, t. Using this horizontal velocity the acceleration can be determine by the equation:
a = (vf – vi) / (tf – ti). Where a is the acceleration, vf is the final velocity and vi is the initial velocity. Then divided by tf and ti , which represent the final and initial time. 
To calculate the standard deviation, the vacariance is square rooted. The vacariance is the average of the mean totals square rooted (Pierce, R., 2013).

Men typically run faster than women because of several athletic differences. Their larger hearts pump about 16 percent more liters of blood per heartbeat. Their larger lungs mean that the average man's maximum oxygen consumption is 25 percent to 30 percent higher than a woman's, while an elite male athlete's maximum oxygen consumption is about 10 percent higher than an elite female athlete's. In addition, men's longer legs give them an advantage with each stride (Schwartz, J., 2011).

The purpose of this laboratory is to compare the development of a participant's ability to effectively accelerate, from a standing start to their maximum speed between 5 intervals over 25 meters. Using the results of five males and five females, means for both velocity and acceleration can be calculated, along with the standard deviation to use for comparison between genders.

A hypothesis is that the average male acceleration and velocity will be faster than the average female because men are generally faster, stronger and therefore more capable of accelerating at a faster pace and maintaining a higher speed. 

Methodology
The participants involved during this laboratory range from the ages of approximately 17-22 years. This includes both male and female participants. The mass of the males ranged from 58.97 kg to 74.84 kg. The mass of the females ranged from 44.45 kg to 72.57 kg. 
The equipment used was a tape measure, measuring 25 meters, also 5 stopwatches placed 5 meters apart.  
A tape measure was set up, measuring 25 meters and reinforced using tape. Five individuals stood at 5-meter intervals, each holding a stopwatch. A participant was instructed to sprint from the starting point (0 meters) to the end point (25 meters). Once the participant was instructed to depart from an observer, the individuals with the stopwatches started timing. As soon as the participant passed the respective timers assigned location on the tape measure, they stopped the stopwatch. The participant then accumulated each time on the stopwatches at each interval. The information was then shared with the lab demonstrator for 5 males and 5 females. 










Results:

Main Results from the Linear Sprint Test:

	Male 1
	Distance (m)
	Time (s) 

	Mass: 70.30 kg
	5 
	1.03

	
	10 
	1.74

	
	15 
	2.44

	
	20 
	3.03

	
	25 
	3.43



	Male 2
	Distance (m)
	Time (s) 

	Mass: 58.97kg
	5 
	1.57

	
	10 
	1.81

	
	15 
	2.87

	
	20 
	3.44

	
	25 
	4.01



	Male 3
	Distance (m)
	Time (s) 

	Mass: 63.96 kg
	5 
	1.17

	
	10 
	1.81

	
	15 
	2.66

	
	20 
	3.28

	
	25 
	3.94



	Male 4
	Distance (m)
	Time (s) 

	Mass: 64.41 kg
	5 
	1.24

	
	10 
	1.35

	
	15 
	2.71

	
	20 
	3.18

	
	25 
	3.60



	Male 5
	Distance (m)
	Time (s) 

	Mass: 74.84 kg
	5 
	1.02

	
	10 
	1.66

	
	15 
	2.27

	
	20 
	2.63

	
	25 
	3.51







Main Results from the Linear Sprint Test:

	Female 1
	Distance (m)
	Time (s) 

	Mass: 64 kg
	5 
	1.33

	
	10 
	2.35

	
	15 
	3.61

	
	20 
	4.43

	
	25 
	5.68



	Female 2
	Distance (m)
	Time (s) 

	Mass: 72.57 kg
	5 
	1.43

	
	10 
	2.27

	
	15 
	5.53

	
	20 
	5.75

	
	25 
	5.90



	Female 3
	Distance (m)
	Time (s) 

	Mass: 58.97 kg
	5 
	1.50

	
	10 
	2.74

	
	15 
	3.51

	
	20 
	4.63

	
	25 
	5.67



	Female 4
	Distance (m)
	Time (s) 

	Mass: 55.79 kg
	5 
	1.38

	
	10 
	2.52

	
	15 
	3.45

	
	20 
	4.35

	
	25 
	5.53



	Female 5
	Distance (m)
	Time (s) 

	Mass: 44.45 kg
	5 
	1.24

	
	10 
	2.01

	
	15 
	3.06

	
	20 
	3.47

	
	25 
	4.36









Figure 1: Calculated Means for velocity, acceleration and the standard deviation for the male results

	Male

	Distance (m)
	Mean Velocity
(m/s)
	Standard Deviation
	Mean Acceleration (m/s)2
	Standard Deviation

	5
	4.3
	± 1.4
	3.5
	± 1.1

	10
	6.0
	± 0.7
	9.7
	± 11

	15
	5.8
	± 0.5
	0
	± 0.8

	20
	6.5
	± 0.6
	1.4
	± 0.7

	25
	6.8
	± 0.4
	0.3
	± 3.5



Figure 2: Calculated Means for velocity, acceleration and standard deviation for the female sprint results

	Female

	Distance (m)
	Mean Velocity
(m/s)
	Standard Deviation
	Mean Acceleration
(m/s)2
	Standard Deviation

	5
	3.6
	± 0.2
	2.7
	± 0.4

	10
	4.2
	± 0.5
	0.7
	± 0.4

	15
	4.1
	± 0.7
	0.6
	± 0.7

	20
	4.5
	± 0.7
	1.3
	± 1.4

	25
	4.6
	± 0.5
	0.9
	± 1.8



Figure 3: Comparison of the acceleration between genders during the 5 intervals for a 25m sprint


Discussion
The purpose of this laboratory was to determine and compare the mean velocity and linear acceleration among five males and five females. The hypothesis made was that both the velocity and acceleration times would be higher for males than females. Based on the results, this statement is partially correct. 
When looking at the acceleration vs. distance graph, which is comparing both genders, it is apparent that for the first two intervals the males have a significant amount of acceleration over the females. This changes during the third interval (at 15 meters) where the average acceleration for the males is at 0 m/s2, and the females is at 0.6 m/s2. This indicates that men can accelerate at a faster pace and remain at that pace, while women take longer to accelerate to their maximum speed. For the fourth and fifth intervals, the average female acceleration is almost even with the male acceleration. 

Looking at the mean velocity, males are faster throughout the sprint. This is to be expected because men are typically built stronger and leaner than women. It is established that after adolescence, strength continues to increase in men but tends to be stabilized in women as a result of the effect of hormones (Blimkie, C., 1986). Another factor that can possibly explain these differences between men and women is that in women genu valgum is more prominent after puberty, possibly affecting movement coordination (Hewett, T. E., 2004). Since women have a greater hip width than men, it influences the position of the femurs, which are often more angled than in men, giving them a slight X shape. A wide pelvis with a significant angle of the femur can provoke genu valgum, accentuated all the more by the hyperlaxity toward which women tend. (Delavier, F., 2003). The legs then take on a typical X shape: the articulation at the knee is excessively solicited; the medial collateral ligament is overstretched; and the lateral meniscus, the cartilage-covered articular surfaces of the external condyle of the femur, and the lateral tuberosity of the tibia are subjected to excessive loads, which may lead to premature wear (Delavier, F., 2003).
Much error could have occurred during the process of this laboratory. These sources of error include the stopwatches may not have been started all at the same time. To eliminate this error the only solution is to ensure that each individual with the stopwatch is paying close attention to the person indicating for the participant to start running. Along the same lines another error that could have occurred is that the stopwatch was not stopped at the right time. The individual with the stopwatch must pay close attention to when the participant is passing their respective interval designation. A limitation of the lab is that many variables could come into play where the participants could be tired, or not wearing the proper footwear, so the sprint times will not be as accurate as they could be. The solution to this is that the participants come to the laboratory prepared. 
Conclusion
In conclusion, linear acceleration is the result of velocity divided by time. Males have a faster velocity time and overall acceleration time than females, but with the information taken from the laboratory it shows males accelerate fast and stay at their maximum speed while females accelerate at a slower pace. The next scientific step would be to extend the distance of the sprint to compare longer distance running between males and females. 
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Mean Acceleration Comparison Between Genders
Male	5.0	10.0	15.0	20.0	25.0	3.5	9.7	0.0	1.4	0.3	Female	5.0	10.0	15.0	20.0	25.0	2.7	0.7	0.6	1.3	0.9	Distance (m)
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Pt

Laboratory 4 - Linear Acceleration

Unirersty oo



