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PART I – MEASURING MOTION
Introduction to Simulation on Motion Tab
When you check all the left upper boxes: a speedometer in m/s appears above the cart and the force robot and all the masses for each object are indicated expect for the gift. When a force is applied the robot pushes the cart applying the force. The speed of the cart reads on the speedometer and increases gradually with the distance applied. A positive force applied on the cart moves it to the right while a negative force moves the cart to the left. When you add more mass to the cart with the same force being applied the speedometer readings slowly raise compared to when the mass on the cart was less. The more force you apply on the cart the lower the force robot bends lower (Ellis, 2011).
Experiment 1: Wooden box
Applied force 50 Newtons
	Time in seconds
	Speedometer reading

	5
	5

	10
	10

	15
	15

	20
	20
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Determine the Slope of the Graph
Pick two and determine the coordinates (5, 5) and (15, 15)
Difference between the y-coordinates 15 - 5 = 10meters
Difference between the x-coordinates 15 -5 = 10 seconds 
Divide the difference in y-coordinates by the difference in x-coordinates = 10/10 = 1 m/s.
Acceleration of the object.
The slope of a velocity-time graph represents the acceleration of the object. Therefore, the acceleration of the wooden box is 1m/s.
A comment on whether Newton’s second law is accurately simulated by this program
There is a constant acceleration for the object throughout as the force is applied. This means that there is least friction between the cart and the ground. Newton's second law of motion pertains to the behavior of objects for which all existing forces are not balanced. It states that the acceleration of an object is dependent upon two variables - the net force acting upon the object and the mass of the object (Sokoloff, Thornton, & Laws, 2011). There is correspondence between the simulation experiment and Newtons second law since the force applied is equal to the objects mass.
Experiment 2: Mystery present
Applied force unknown. 
	Time in seconds
	Speedometer reading

	5
	5

	10
	10

	15
	15

	20
	20
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Determine the slope of the graph
Pick two and determine the coordinates (5, 5) and (15, 15)
Difference between the y-coordinates 15 - 5 = 10meters
Difference between the x-coordinates 15 -5 = 10 seconds 
Divide the difference in y-coordinates by the difference in x-coordinates = 10/10 = 1 m/s.
Acceleration of the object.
The slope of a velocity-time graph represents the acceleration of the object. Therefore, the acceleration of the wooden box is 1m/s.
The mass of the mystery present.
Fnet is the total force in Newtons = 50 Newtons
m is the mass of the object = ?
a is the acceleration = 1m/s
Fnet = m*a
50N = m*1m/s
m = 50N
A comment on whether Newton’s second law is accurately simulated by this program
There is a constant acceleration for the object throughout as the force is applied. This means that there is least friction between the cart and the ground. Newton's second law of motion pertains to the behavior of objects for which all existing forces are not balanced. It states that the acceleration of an object is dependent upon two variables - the net force acting upon the object and the mass of the object (Sokoloff, Thornton, & Laws, 2011). There is correspondence between the simulation experiment and Newton’s second law since the force applied is equal to the objects mass.


PART II – MEASURING FRICTION
Introduction to Simulation On Motion Tab
The simulator is has more forces action on the object compared to the cart carried object. The friction force acting on the wooden box is equal to its mass. 50 kg of the wooden cartoon produces 125 Newtons of resistance i.e. friction. After the box slides to a stop 94 Newton’s of force act against it. There is an addition sum of forces and friction on the left upper hand.
1. Experiment with the friction slider set to the center
Ffk=95N
Ffs =150N
Simulation
Applied force 175 Newtons
Sum of forces 50 N
	Time in seconds
	Speedometer reading

	5
	8

	10
	16

	15
	24

	20
	32
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Determine the Slope of the Graph
Pick two and determine the coordinates (5, 8) and (15, 24)
Difference between the x-coordinates 15 - 5 = 10meters
Difference between the y-coordinates 24 -8 = 16 seconds 
Divide the difference in y-coordinates by the difference in x-coordinates = 16/10 = 1.6 m/s.
Acceleration of the Object
The slope of a velocity-time graph represents the acceleration of the object. Therefore, the acceleration of the wooden box is 1.6 m/s.
The measure of the coefficient of kinetic friction between the wooden crate and the ground.
No acceleration, so F=Ffk  (subscript 'k' refers to 'kinetic')
Ffk=95N, m=50kg
Ffk=µkmg
µk=Ffk/mg= 125 N / (50 kg · 9.8 N/kg) = 0.255
2. Experiment with the Friction Slider Set to “Lots.”
Ffk=189N
Ffs =300N
Simulation
Applied force 275 Newtons
Sum of forces 25N

	Time in seconds
	Speedometer reading

	5
	8

	10
	16

	15
	25

	20
	35
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Determine the Slope of the Graph
Pick two and determine the coordinates (15, 25) and (20, 35)
Difference between the y-coordinates 35 - 25 = 10meters
Difference between the x-coordinates 20 - 15= 5 seconds 
Divide the difference in y-coordinates by the difference in x-coordinates = 10/16 = 2 m/s.
Acceleration of the Object
The slope of a velocity-time graph represents the acceleration of the object. Therefore, the acceleration of the wooden box is 2m/s.
The measure of the coefficient of kinetic friction between the wooden crate and the ground.
No acceleration, so F=Ffk   (subscript 'k' refers to 'kinetic')
Ffk=189N, m=50kg
Ffk=µkmg
µk=Ffk/mg= 189 N / (50 kg · 9.8 N/kg) = 0.386
The coefficient of static friction between the crate and the ground once with the slider centered
Ffs=µsmg (subscript’s’ refers to 'static')
µs=Ffs/mg= 150 N / (50 kg · 9.8 N/k)=0.306
The coefficient of static friction between the crate and the ground once with the slider set to “lots.” 
Ffs=µsmg (subscript 's' refers to 'static') (Ffs = 250N, m=50kg)
µs=Ffs/mg= 300 N / (24 kg · 9.8 N/kg) = 0.612
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