Biomechanical Principles of Motion Task
Key Knowledge: Straight line motion: acceleration/deceleration, velocity and distance/displacement. Angular motion: torque, angular velocity, momentum and moment of inertia.

Key Skills: Students apply biomechanical principles to improve and refine movement. They use practical activities to demonstrate biomechanical principles and how the correct application of biomechanics can lead to improved performance in sport and physical activity. 

Key Questions:
PART A – Linear Motion
1. State the differences between general, straight line and angular motion using sporting examples.

2. Observe the Youtube video http://www.youtube.com/watch?v=3nbjhpcZ9_g to describe the terms distance and displacement.
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3. Below is Bolt’s record time of 9.58 (sec) over distance covered (10m splits)
a) Calculate the average speed of Bolt for the 100m race.

b) Calculate the instantaneous speed of Bolt for each 10m split. 
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	Distance
	Usain bolts time
	Usain bolt’s split’s
	Usain’s Speed

	0
	0
	0
	0

	10
	1.85
	1.85
	10/1.85 = 5.4m/s

	20
	2.89
	1.04
	10/1.04 = 9.6 m/s

	30
	3.78
	.89
	

	40
	4.64
	.86
	

	50
	5.49
	.85
	

	60
	6.31
	.82
	

	70
	7.11
	.8
	

	80
	7.92
	.81
	

	90
	8.74
	.82
	

	100
	9.58
	.84
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Use the acceleration equation to give an example of when Bolt accelerated and when he decelerated. 
d) With your knowledge of acceleration and speed, discuss Bolt’s race plan.
e) Using sporting examples, explain the difference between the terms rectilinear motion and curvilinear motion.
PART B – Angular Motion
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Watch the youtube trampoline video http://www.youtube.com/watch?v=WBv5AJNNL1w. Using specific examples from the video, define the terms; angular motion, torque (eccentric force), lever, centre of gravity and gravitational force.
2. Watch the youtube video https://www.youtube.com/watch?v=t0GESlaVNdE and explain in terms of application of force how it was possible for Beckham to generate side spin.

3. Watch the youtube video of the youth Olympics http://www.youtube.com/watch?v=-cH_WPRUf4s and give a specific example of how you could calculate the angular distance and angular displacement of the divers. What causes the rotation of the diver?
4. Watch the youtube video of figure skater Mao Asada https://www.youtube.com/watch?v=kcKWfHDD0fg and describe how Mao alters her angular speed and angular velocity whilst rotating throughout her routine. 
Assessment: 

Knowledge of key biomechanical principles – Linear       /5

Knowledge of key biomechanical principles – Angular     /5

Application and effort 



   /2
Submitted on time

                               /1

Due Date: Thursday 5th May
