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Introduction
[bookmark: _GoBack]In physics Newton’s law of motions applies in all moving and stationary objects. The three Newton’s laws of motion are stated as follows: Objects that are in a state of motion always remain in that state unless acted upon by an external force. (2) Force equals the mass of the object times its acceleration (F= m a). (3)  For any action, there is an equal and opposite reaction force. Newton’s first law is also referred to as the law of inertia. The second law implies the first law since F= 0 because no force is being applied thus the acceleration (a) is zero implying a constant velocity. The third law is the conservation of momentum. This law can be seen to follow from the second law, as an object pushes there is a resultant opposite force that cancels the applied force. These three laws all boil down to F= ma.
Objectives
·  To learn how to apply the second law of motion to find acceleration g of gravity
· To learn how to use interactive simulation tool.
Materials and methods
Materials: Simulation tool.
Procedure
· The simulation was opened and the play button was clicked.
· M2 values were chosen as listed below.
· The system accelerated downwards due to the net force acting on each object.
· Time taken to cover the vertical distance was read and recorded.
· Using the kinematic equation acceleration was calculated and gravity computed.
	Height travelled
	Mass m2
	time
	acceleration
	Computed g
	Accepted g
	% error

	50 cm
	50 grams
	0.705 s
	2.01m/s2
	9.6 m/s2
	9.8m/s2
	2%

	50cm
	100 grams
	0.545 s
	3.36m/s2
	9.74 m/s2
	9.8m/s2
	0.6%%

	100 cm
	150 grams
	0.685 s
	4.26 m/s2
	9.66m/s2
	9.8m/s2
	1.4%

	100 cm
	200 grams
	0.635 s
	5.039 m/s2
	9.83m/s2
	9.8m/s2
	0.3%



Calculations for acceleration and gravity
M2= 50g, D= 50cm
[image: ]

Acceleration = d-vt/0.5 t2
                                50-(0.705)/0.5(0.7052)
                       = 201.2 cm/s2 or 2.01m/s2
Gravity = (M2+M1)a/M2
(50+190)/2.01 = 9.6 m/s2
%error = 9.6-9.8/9.8*100=2%
M2= 100g, d= 50cm, time = 0.545s
[image: ]
Acceleration = d-vt/0.5 t2
                      = 50- 0(0.545)/0.5(0.5452)
                      = 336.67cm/s2 or 3.36m/s2
Gravity = (M2+M1)a/M2
 (100+190)3.36/100= 9.74 m/s2
%error = 9.74-9.8/9.8= 0.61%






M2 = 150g, d= 100cm, time= 0.685
[image: ]
Acceleration = d-vt/0.5 t2
                           = 100- 0/0.5(0.6852)
                 = 426.23cm/s2 or 4.26 m/s2
Gravity =(M2+M1)a/M2
(150+190)4.26/150 = 9.66m/s2
%error =9.66-9.8/9.8*100 = 1.4%
M2= 200g, d= 100cm, time = 0.63s
[image: ]
Acceleration = d-vt/0.5 t2
                  = 100-0/0.5(0.632)
                  =503.9 cm/s2 or 5.039 m/s2
Gravity =(M2+M1)a/M2
(200+190)5.4/ 200= 9.83 m/s2
%error = 9.83-9.8/9.8*100= 0.3%
From the calculations the calculated value of g is near perfect. The percentage errors were very small values.
Conclusion
The simulated experiment was a success. The computed value of g was almost precise to the accepted value. The values of g calculated were near perfect.
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