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Introduction
Forces will always occur in pairs. Newton’s third law of motion which is usually referred to as the law of conservation of momentum states that whenever two bodies or objects interact, they exert equal opposite forces upon each other. This shows that an object exerting force on another object will experience an opposite force itself. This law is also referred loosely as action-reaction. Newton’s third law is mostly used to analyze the origin of forces and to clearly understand external forces acting on a system. Examples of where Newton’s third law applies are: Rockets moving forward from the thrust created by the gas expelled, a person walking, birds flying by exerting force on opposite sides of their wings, etc. In this law there are two important concepts: (a) forces exerted are equal but opposite in direction, (b) These forces acting on systems are two distinct forces and do not act on the same body. Therefore they do not cancel out.
Objective
· To learn how to apply the second law of motion to find the acceleration of gravity.
· To learn how to use interactive simulation tools.
Material and Method
Materials: Simulation tool of a ballistic pendulum.
Procedure
· The interactive simulation tool was opened.
· The bullet mass was set to 15 g and the target to 850g and 950g respectively.
· The simulation was played and the maximum angle recorded.
· In the second case the bullet mass was set to 30 g and the target mass at 850 g and 950 g respectively.
· The simulation was played again and the maximum angle of deviation was recorded
Result and calculations.
	Mass of bullet 15g
	Target mass 850g
	Target mass 950 g

	Maximum angle  observed
	22.59
	20.22

	Computed angle 
	22.33
	19.95



	Mass of bullet 15g
	Target mass 850g
	Target mass 950 g
	

	Maximum angle  observed
	45.29
	40.45
	

	Computed angle 
	47
	40.40
	


Case 1 Calculations
Bullet (M1) = 15 grams, Target 850 grams (M2)
[image: ]
½ mv2 = mgh                                                                    
(M1V1)= (M1+M2) Vf
100*0.015= (0.015+0.85) Vf
Vf= 1.5/0.865= 1.73 m/s
½(1.732) = 9.8h
H = 0.15m or 15cm 
Using the right angled triangle rule
Side a = 200cm
Side b =200- H = 185cm
Angle B= arc sin (b-sin (A)/a
               = 1.18104 rad= 67.668 degrees
    Maximum angle= 180 – A-B=0.38976 rad = 22.33 degrees.
Actual value = 22.59 degrees
% error= 22.33.- 22.59/22.59*100= 1.1%
Bullet, 0.015 kg, Target 950 grams (0.95 kg)
     [image: ]         
  ½ mv2 = mgh
(M1v1)= (M1+M2)Vf
100* 0.015= (0.015+ 0.95) Vf
Vf = 1.55 m/s
½ (1.55^2)= 9.8h
H = 0.12m or 12cm
Using the right angled triangle rule
Side a = 200cm
Side b= 200-H =188cm
	B = arcsin(
		b·sin(A)

	

	a



	)


= 1.22263 rad = 70.052° 
∠C = 180° - A - B = 0.34817 rad = 19.948°
Maximum angle= 19.948 degrees
Actual angle= 20.22 degrees
%error= 19.98-20.22/20.22*100 = 1.2%

Case 2 Calculations
Bullet 30 g, Target 850g
[image: ]
½ mv2 = mgh
(M1v1)= (M1+M2)Vf
100*0.03= 0.03+0.85) Vf
Vf = 3.53 m/s
½ (3.53^2) = 9.8h
H = 0.636m or 63.6cm
Using the right angled triangle rule
Side a = 200cm
Side b= 200-H =136.4cm
	B = arcsin(
		b·sin(A)

	

	a



	)


= 0.75049 rad = 43°
∠C = 180° - A - B = 0.8203 rad = 47°
maximum angle = 47 degrees
%error=  47- 45.29/45.29*100 = 3.77%
Bullet 30 g, Target 950g
[image: ]
½ mv2 = mgh
(M1v1)= (M1+M2)Vf
100*0.03= 0.03+0.95) Vf
Vf= 3.06 m/s
½ (3.06^2)= 9.8h
H = 0.477 m or 47.7cm
Using the right angled triangle rule
Side a = 200cm
Side b= 200-H =152.3cm
	∠B = arcsin(
		b·sin(A)

	

	a



	)


= 0.86562 rad = 49.597° = 49°35'48"
∠C = 180° - A - B = 0.70517 rad = 40.403°
Computed angle= 40.403 degrees
% error= 40.403-40.45/40.45*100= 0.1%
Conclusion
The simulation experiment was done with great success, the computed values varied slightly from the accepted values. The % errors were very small and a near-perfect value was almost achieved.
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