Physics 101L
Forces

A. Statics:

	M (in grams)


	10
	20
	30
	40
	50
	70
	100
	150
	200 

	Theoretical y


	1.0 cm
	2.0 cm
	3.0 cm
	4.0 cm
	5.0 cm
	7.1 cm
	10.3 cm
	16.2 cm
	23.1 cm

	Experimental

          y
	1.2 cm
	2.2 cm
	3.3 cm
	4.0 cm
	5.1 cm
	7.5 cm
	10.1 cm
	16.8 cm
	23.3 cm


Plot the theoretical y and the experimental y against M on the same graph paper.

How does the size of your pulley affect these results?

As the mass of the object suspended increases the y distance also increases. In this case the pulley affects nothing since it is a weightless one.
Propagation of Error: For m = 200 ( 1 g , L = 80.0 ( 0.2 cm, and M = 100 ( 1 g, Estimate the values of y and the error on  it. Show all your calculations. Use the back of the page if needed.

Y = 10.333 ( 0.129 cm

B. Dynamics: mg = (m + M)a

For m = 250 g

	Trial
	mg (N)
	a (m/s2)

	1
	2.45 N
	1.35 m/s2

	2
	2.45 N
	1.36 m/s2

	3
	2.45 N
	1.39 m/s2

	4
	2.45 N
	1.37 m/s2

	5
	2.45 N
	1.36 m/s2


aaver = 1.37 ( 0.01 m/s2
For m = 200 g, and add to the trolley 50 g.

	Trial
	mg (N)
	a (m/s2)

	1
	1.96 N
	1.08 m/s2

	2
	1.96 N
	1.09 m/s2

	3
	1.96 N
	1.12 m/s2

	4
	1.96 N
	1.10 m/s2

	5
	1.96 N
	1.09 m/s2


aaver = 1.10 ( 0.01 m/s2
For m = 150 g, and add to the trolley 100 g.

	Trial
	mg (N)
	a (m/s2)

	1
	1.47 N
	0.812 m/s2

	2
	1.47 N
	0.824 m/s2

	3
	1.47 N
	0.833 m/s2

	4
	1.47 N
	0.812 m/s2

	5
	1.47 N
	0.823 m/s2


aaver = 0.821 ( 0.004 m/s2
For m = 100 g, and add to the trolley 150 g.

	Trial
	Mg (N)
	a (m/s2)

	1
	0.98 N
	0.58 m/s2

	2
	0.98 N
	0.54 m/s2

	3
	0.98 N
	0.56 m/s2

	4
	0.98 N
	0.55 m/s2

	5
	0.98 N
	0.56 m/s2


aaver = 0.56 ( 0.01 m/s2
For m = 50 g, and add to the trolley 200 g.

	Trial
	mg (N)
	a (m/s2)

	1
	0.49 N
	0.27 m/s2

	2
	0.49 N
	0.25 m/s2

	3
	0.49 N
	0.29 m/s2

	4
	0.49 N
	0.28 m/s2

	5
	0.49 N
	0.27 m/s2


aaver = 0.27 ( 0.01 m/s2 
Plot the accelerating force versus acceleration, what is the slope of your graph, deduce the mass of the trolley. Weight the trolley using a balance and calculate the percentage error between the two values obtained.

