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Rotational Motion

Objectives:
· Use the concept of torque to explain the position of handle on doors.
· Observe practical applications of rotational motion.

Type in this file your answers and your results. Save it as YourName_Lab10RotationalMotion. 
Email it to the professor when you receive the Phys 203 Lab 10 Collection Email. 

Part I. Doors’ Handles (10 points)
When one opens a door, a rotational motion takes place – the door rotates about the hinge.
A = The point where the force is applied perpendicular to the door and to    
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                                                               FIGURE 1

(Picture from https://www.wayfair.com.)

Assume that the door has the width              and you apply a force F = 10N at point A, perpendicular to the door (and therefore to    ).    rꓕ = 1m 
    
rꓕ 

If the pivot point is P, calculate the torque exerted by force F on the door and write your result below:

                                  Torque1 = r F sin
	r = the radius (width) = 1m
	F =the force applied =10N
	 angle between F and the pivot= 90
	Therefore torque is the moment of force producing the turning effect of force.
	= 1m ×10Nsin90
	But sin 90 = 1
	Implying that the torque = 10N/m
A = The point where the force is applied perpendicular to the door and to    
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                                                               FIGURE 2
rꓕ = 1m 
    


Assume now that you apply the same force F = 10N closer to the pivot point P (at the new location at point A) where the new rꓕ = 0.5 m. 
    

If the pivot point P is at the same location, calculate the torque exerted by force F on the door in this case and write your result below:
                                   
                                           Torque2 = r F sin
	= 0.5 ×10N × 1
	= 5N/M
The door is easier to rotate when a larger torque is applied to it. 
Which of the two torques that you calculated above was the largest? 
The torque with the longest radius is the largest. The torque with the least radius is the smallest.


Then, where should the door handle be positioned on the door to make it easier to open?
The door handle should be placed at the longest radius (1M) because when it is at (0.5m) radius the resistance to rotation decreases and it rotates faster and the weight of the door will be unevenly distributed .therefore its necessary to increase the loop of rotation to ensure the mass of the door is evenly distributed in the radius.



Part II. (Extra Credit) Read About and Find Real-World Applications of Rotational Motion (2 points)
Rotational motion has many real-world applications which involve both:
1) systems in rotational equilibrium: 
Watch this video https://www.youtube.com/watch?v=CNH0lXKqP9I to see how engineers build spectacular tilted buildings by making sure their center of gravity resides over their bases of support.

and

2) systems in rotation: 
Watch this video https://www.youtube.com/watch?v=l5VgOdgptRg&feature=youtu.be to see how the hardest move in ballet is based on the angular momentum conservation.

Find another practical application that involves rotational equilibrium or rotational motion. Describe it below and provide the relevant links/ articles/etc.
The Organic Chemistry Tutor. “Rotational Dynamics Physics Practice Problems, Pulley Problem, Moment of Inertia & Torque.” YouTube, 28 Oct. 2017, www.youtube.com/watch?v=IfxyD0g07K0. Accessed 24 Apr. 2020.
‌the above physics tutorial has basic introductory calculations and explanation of basic rotational dynamics.it explains on the practical application of rotational motion and rotational equilibrium using a pulley.it explains a pulley problem where a solid disk is attached to a hanging mass.The video further explains the change in angular acceleration which will help us evaluate the torque (rotational force).An explanation on the final velocity of the block on pulley is also illustrated at an instant time of 8 seconds. From the moment of rotational inertia of the disk = 1/2MR2 equations on the net force on the block at rest, at equilibrium will give an elaborate explanation on the rotational motion and rotational equilibrium.
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