second law lab

In each part of this lab, you will be using a mass hanging by a string to accelerate a car on a track.  The pulley you will use is connected to the laptop, recording the velocity of the string (therefore the car) during the experiment.

part i - constant force, changing mass    (Day 1)
You will need to find the mass of your hanger system, (hanger, string and paperclip together).  This provides a constant force (the weight of the hanger) that accelerates the cart system.  By adding masses to the cart, you can investigate the effect of mass on the acceleration of an object that is subjected to a constant force. You will need to create a data table that includes (mass of hanger system, weight of hanger system, mass added, mass of car, total mass, Inverse of total mass, and acceleration.  Be sure to also leave room for 3 trials and an Average for each of the 6 data points you will take. You can find the acceleration by highlighting a portion of the graph and clicking the “Fit” button.
Plot the acceleration of the cart on the y-axis; plot the Inverse of the total mass of the system (cart + masses + hanging mass + string + paperclip) on the x-axis.  Use the Excel Graphing Procedure and create a graph and an equation for the graph line.  

using the smart pulley to measure acceleration

Be sure to consider the following things before you take data

· Make a ROUGH draft of your data table

· Read all the instructions carefully

· Press start before you let the car go and stop after the car is caught.
· DO NOT let the car hit anything at the end of the track. YOU stop it – not the sponge!

· Highlight (click and drag) only the portion of the graph that looks like a straight line.

· Make sure the hanger will fall into your “Impulse Cup”. Don’t lose track of any roaming masses (especially in part ii)!
· Be very careful when transferring masses in part ii. We don’t want to break anything.

· You must work as a TEAM when taking data today.

· Record your data for part I  first before using Excel to start graphing. We will record data for part ii after your part I Excel graph has been approved.

part ii - constant mass, changing force   (Day 2)
In this part of the lab, the total mass of the system (cart + masses + hanging mass basket system) must stay the same for each trial.  Load up the cart with five 20 g masses. Record your Total mass. Those masses then will get transferred one at a time to the hanger basket.  Therefore, when there is more mass on the hanger basket, there will be more force (Weight) to accelerate the cart.  What should the data table for part ii look like?
Plot the Weight  of the hanger on the y-axis; plot the acceleration of the car on the x-axis.  Again use Excel to analyze your graph and draw conclusions.

