Newton’s 2nd Law – Part II

Philip Lee

Partners: Jeff Xu & Teddy Lambadarios?

Due Date: 11/8/07

Purpose: Confirm FNet = MA
Setup diagram:
Materials:  Cart, track, weights, string, smart timer
Procedure:  Weigh cart. Connect string to cart and put place weights on cart.  Use kilograms as you record the times. Connect a small mass and attach it to the other end of the string. Keep the other masses in the cart and place the cart on the board. Hang the small mass over the other end of the pulley. The hanging mass will be the net force that will accelerate the system. Record the net force (N).  Utilize acceleration mode on the timer with the pulley. Record the acceleration and repeat 3 times to get precise average time - convert to m/s-squared for acceleration. Repeat 8 times, changing net force that accelerates the system (don’t change mass). Switch masses within the cart. Make chart and graph with data.
Observations: 
Hanging Mass (kg)     Net Force (N)            Avg. Acceleration (m/s-squared)

	.01
	.098
	.067

	.02
	.196
	.206

	.03
	.294
	.336

	.04
	.392
	.466

	.05
	.490
	.524

	.06
	.588
	.726

	.07
	.686
	.861

	.08
	.784
	1.003


Total mass- .7 kg

Conclusions/Questions:
1. Draw a free-body diagram of the forces acting on the cart of glider as it moves.  Label the forces.

2. Based on your graph, what is the relationship between force and acceleration?

Force and acceleration is directly related - as the acceleration increases, so does the force.
3. Calculate the slope of your graph.  Be sure to show formula and substitution with units.

Change in Y/Change in X
2 points – (.8,.65) (.6, .5)
.5 - .65/.6 - .8 = .75 (m/s-squared)/(N)
4. The slope of your graph should be equivalent to the mass of the system.  Determine the percent error between the actual mass and the value you just calculated from the slope.

(.7 - .75 / .7) x 100 = 7% Error
5. Explain why the slope of your graph should be equal to the mass of the system.

The slope of the graph should be equal to the mass of the system because a Newton is composed of mass and acceleration, and the mass of the system stays constant. The slope = (acc x mass.)/acc. The acc. cancel out, leaving just the mass. This is why the slope should equal the mass of the system.

6. Choose one trial to find the net force using Fnet = ma.  This net force should be equal to the hanging weight.  Calculate the percent error between the net force and hanging weight.
.08 kg x .861 m/s-squared = .068 N
(.098 - .068 / .098) x 100 = 3% Error
7. Give a reason as to why your calculated net force will not equal the actual hanging weight.

The calculated net force will not equal the actual hanging weight because air resistance/friction was not taken into account.

In this lab, we found out that FNet = ma by finding out a cart’s acceleration and mass in motion. By calculating, we found out that the mass of the entire system is the slope of the graph of acc. vs net force of the system. We found out that these two variables are directly related to each other.

