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Introduction
From Newton’s gravitational law it states that in the universe any particle of matter attracts others with a force that varies directly as the product of the masses and inversely as the square of the distance between them. For this force to be measured, a simple pendulum was used. There are two types of pendulums; a physical pendulum and a simple pendulum. The difference between these two is that for a physical pendulum the mass is evenly distributed along the entire length whereas for the simple pendulum the mass is concentrated at the end attached to a ‘massless’ string.
A simple pendulum was used in this experiment. This pendulum exhibits simple harmonic motions that allow the measurement of the gravitational constant. By measuring the period T and the length L that is undergoing these simple harmonic motions the gravitational constant can be calculated using the formula below:
T = 2π√L/g
Take gravity as the subject of the above equation;
g = 4π2L/T2
In this experiment the period and frequency were assumed to depend on the string’s length rather than the angle in which the mass was dropped.
Objective
· To determine the value of acceleration due to gravity using a simple pendulum.
Equipment and Method
Equipment: PhET Pendulum Lab simulation.
Procedure
· The PhET simulation was opened.
· The mass, length and gravity were set and the mass released at an angle of 5 degrees.
· The period of 25 cycles was recorded.
· Procedures 1,2 and 3 were repeated several times using different lengths and masses.



Results and Calculations
Result table. (1 kg mass)
	Length of pendulum
	No. of cycles
	Time of cycles
	Time of period
	Period squared

	85 cm
	25
	47 s
	1.88 s
	3.53

	80 cm
	25
	45
	1.8
	3.24

	75 cm
	25
	44
	1.76
	3.0976

	70 cm
	25
	42
	1.68
	2.8224

	65 cm
	25
	40
	1.6
	2.56

	60 cm
	25
	38
	1.52
	2.3104
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Data table of 500g
	Length of pendulum
	No. of cycles
	Time of cycles
	Time of period
	Period squared

	85 cm
	25
	47 s
	1.88 s
	3.53

	80 cm
	25
	45
	1.8
	3.24

	75 cm
	25
	44
	1.76
	3.0976

	70 cm
	25
	42
	1.68
	2.8224

	65 cm
	25
	40
	1.6
	2.56

	60 cm
	25
	38
	1.52
	2.3104
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G calculations
g = 4π2L/T2 
g = 4π20.85/3.53 = 9.49 m/s2 
% error= 9.81- 9.49)/9.81*100 = 3.26%
As seen from the above experimental data mass did not affect the period of the cycles. The time remains the same even with different Masses. On the other hand changing the length of the pendulum affects the period of the cycles.
Conclusion
The experiment was a success, the computed g value deviated slightly from the theoretical g value, and this could have been caused by systematic errors during the experiment.
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