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I. Abstract

In this experiment, we have observed that the location of a center of gravity of a regularly-shaped object is just its geometric center and that there are other conditions for an object to remain in equilibrium.
II. Introduction

When a ball is rolling across the floor, rotational motion is taking place in the ball. Rigid bodies are made up of many different pieces, and as they rotate and move across, each piece is traveling at a different velocity. However the center of gravity in each of these objects follows a nice path. The center of gravity or the point where an object is balanced is useful in characterizing its general motion from one place to another. In order to rotate an object, one needs to exert a torque. In this experiment, we are asked to find the center of gravity of a composite body, to demonstrate rotational equilibrium and to locate the center of gravity using the 2nd condition of equilibrium.
III. Theory

Second Condition for Equilibrium: The sum of all torques, called the net torque should be equal to zero.
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= 0 (Torque Balance)
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  where the torques can be calculated about any axis. One can therefore choose the most convenient axis for the given problem.

The coordinates of the center of gravity is given by the equation:


Xcg = (∑mixi)/( ∑mi)


Ycg = (∑miyi)/( ∑mi)

Where Xcg, Ycg, are the coordinates of the center of gravity and mi, xi, and yi are the masses and coordinates of the points, respectively.
IV. Methodology

In the first activity, we are to find the center of the gravity of a circle with a diameter 10cm and a square with a side of 15cm. We placed 3 holes on the object and we placed it in a hook and rotate it. After it had stopped we use the plumb line method to mark the line it had stopped. We did it 2 more times to locate a point where the 3 line meet. We measured its x and y component of the point and we checked it to the theoretical value.

In the second activity, we first balanced the meter stick. Then we placed 2 pans on each side and balanced the meter stick again. We recorded the place where the 2 pans were in balance. Then we added a weight of 50kg on the 2nd pan and without removing the 1st pan we balanced once again the meter stick. Then using the equation tnet = FL, we computed the weight of the object.

V. Data and Analysis of Data

Activity 1:

	METHOD
	x-coordinate (cm)
	y-coordinate (cm)

	Plumb line 
	10.70
	7.50

	Theoretical
	10.73
	7.50

	Percent error
	0.28%
	0%


Activity 2:

	Experimental value (g)
	Theoretical value  (g)
	Percent Error

	x = 44.06
	44.11
	0.11%

	y = 43.63
	43.14
	0.11%


	
	Distance (cm)

	X 
	25.50 

	Y
	25.75

	Y + 50g
	12 cm


In the 1st activity, the center of gravity of a rigid body is not necessarily located at its geometric center. 

In the 2nd activity we are dealing with unequal weight. To balance these object we must consider which of these is heavier. To maintain rotational equilibrium, the heavier object must be nearer to the center while the object which is lighter is farther. 
VI. Conclusion

For the first activity, the center of gravity of an object depends on the mass of the object. If one part of the object is heavier, then the center of gravity is nearer to that heavier part.
For the second activity, the center of gravity of a symmetrical body is located at its center.
VII. Application

1. What happens to the center of gravity of a person under the following situations?

a.) His upper right extremity is amputated

In amputation, the COG moves away from the amputated arm towards the healthy side in case of amputated right arm: the Center of Gravity will move downward and toward the left side.
 b.) He carries all his books using the right arm only

If the distribution of mass is asymmetrical, the COG will be nearer to the larger and heavier end so the center of gravity in this situation is nearer to the right arm holding all the books.
2. What is the proper way to pick an object? Explain

If we bend to pick up an object, the knees should be bent and the trunk flexed to move the Center Of Gravity down and over the feet.
3. The human body is a mechanical system designed by God and consists mostly of levers. Give examples of these “human levers”.

An example of a first class lever in your body is relax your neck so that your head drops slowly forward. The head is a heavy object—about 4.5 kilograms. Your head drops forward when you relax your neck because your head and neck work like a first-class lever. The fulcrum is at the top of the neck. The muscles in the neck provide an input force that allows you to raise your head. When you relax these muscles, gravity causes your head to fall forward.
An example of a second-class lever in your body is standing on your toes. Your toes are the fulcrum, and the input force is provided by your calf muscles. The output force is the weight of your foot being lifted. When biting using your front teeth, your jaw works as a third-class lever. The input force (applied by your jaw muscles) occurs between the fulcrum (the joint where your jaw bone connects to your skull) and the output force which is applied to the apple. Your forearms work as third-class levers. Third-class levers require more input force than output force.
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