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Abstract 
Aiming at the investigation of Newton's 2nd law of motion, and its validity as far as motion in objects is concern, forms the basis of this paper. With the use of data studio software to facilitate display and collection of data while using algebra and calculus, to calculate the time taken by a cart to travel from photogate 1-2. To analyze our results and findings, we used Ms excel to plot the required graphs. From the graphs, investigation on the relationship between the acceleration of an object, it's mass and the net forces that act on it whilst in motion we drew conclusions.
Introduction
[bookmark: _GoBack]When an object is being moved or moves it experiences several oppositions as brought out by Isaac Newton. Isaac studied and came up with laws that aid in analysis and understanding of motion of different types of objects (Milton, 2007). This report focuses on the second law subject to a lab report that was conducted to verify this law. In this regard, amongst his laws, the second one states that an object will be seen to accelerate in a direction akin to the one of the summation of forces that act upon it. This law relates the acceleration of an object in motion, to all the forces acting on the object put together and the object's mass. In terms of proportionality, acceleration is equal to the net external forces that act on it directly and in the same direction while its relation to the mass is the inverse. 
Methodology
Equipment in use included a cart, string, a balance, data studio software, a weight hanger, signal interface and a low friction track with a pulley inclusive of a computer and two photogates. The procedure involved, using of adjusting screws, ensuring that the cart did not move when placed by itself at the track’s center. The photogates were then placed sufficiently apart, and the height of each photogate adjusted to ensure the blockage of the photogate light beam as the small metal flag passed. Photogates were connected to their respective digital channels. Appropriate files that are associated with the lab were opened. Measurement of the length related to the small metal flag got taken and recorded. One end of the track got placed at the end of the track away from the pulley and a mass of 50 grams added on to it. Weight hanger got weighed while its mass got recorded. Connecting one end of the string to the weight hanger, the other to the cart while ensuring the string goes through the pulley, and holding it in a position to enable acceleration upon release. Data was collected, recorded and analyzed.
Results and Analysis
From the procedure stated above the following results were obtained;
Table 1. Collected data showing  the acceleration of a lab cart on a given horizontal surface
[bookmark: _Hlk25137587]mc + mw = 312g + 65g = 377g
	mc
	mw
	Applied force to the system=mwg
	a theoretical
m/s2
	a measured 
m/s2
	Percent difference

	313
	64
	0.63 N
	1.66
	1.55
	6.85%

	320
	57
	0.56 N
	1.5
	1.35
	7.83%

	328
	49
	0.48 N
	1.3
	1.16
	8.26%

	331
	41
	0.40 N
	1.1
	1.04
	1.90%

	344
	33
	0.32 N
	0.86
	0.88
	2.30%




According to the experiment carried out on a cart that was accelerating on a frictionless surface, it is important to note that, increment in the cart weight caused a decrease in the weight that pulled down causing deceleration.
From the graph, the slope gives the cart’s mass while, y-intercept gives a value of acceleration by the cart.
The sources of error for this data may have risen from not rounding off properly and bias when reading weight values.

Table 2. Data showing how a lab cart accelerates on a plane that is inclined.
mc + mw = 312g + 65g = 377g
	mc
	mw
	Applied force to the system=mwg
	a theoretical
m/s2
	a measured 
m/s2
	Percent difference

	313g
	64g
	0.63 N
	1.41
	1.28
	8.30%

	320.7g
	56.1g
	0.55 N
	1.19
	1.07
	8.07%




When a cart is accelerating on an inclined plane, the absence of friction, the cart s acceleration is sin ϴ, both down and up the plane. The acceleration is also independent of the cart’s mass.
Conclusion
From the fact that, the acceleration is dependent directly on the force applied on an object, causing an increment or reduction in force that gets applied on an object causes an equivalent effect in its acceleration. On an inclined plane, the acceleration depends on the force and angle of inclination and not subject to the mass. This experiment, therefore, validates the second law as stated by Newton, relating to motion.
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A graph showing acceleration versus force
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