
Models of Motion – Fall, 2014-15 
    
Lab 9: Feeling Forces 
 
Goals: Improve communication and teamwork capacities; Improve confidence in hands-on work with equipment; Improve ability to make, describe, 
and record observations; Apply your knowledge of motion detectors and LoggerPro software to determine accelerations in various scenarios 
including a fan cart and a half-Atwood machine; Gain experience with the relationship between force, mass, and acceleration; Determine the spring 
constant of a spring and measure the effect of mass on the period of oscillations; Gain kinesthetic experience with forces and acceleration.  
 
Equipment: Described in Equipment Orientation. 
 
Groups & Lab Notebook: Work in groups of 2. You will rotate through various stations; if you are waiting for a particular station, move on to the 
next activity. Update your Table of Contents. General Lab Notes guidelines apply. 
 
Part 0: Overview and Equipment Orientation 
We’ll cover the idea of the spring force model and introduce the idea of the relationship between force, mass, and 
acceleration. We’ll also show you some things to be aware of when taking data on the low-friction tracks, mostly about 
care in handling the carts. 
 
Station 1: Spring Scale. Obtain a yellow or white (ivory) spring scale. While these scales are not intended for 
precision use, the readings are approximately correct. Hold the ring in one hand and the hook in the other. Pull so that 
you can observe the readings on the force scale (the N scale, not the g scale; N is for Newtons, g is for grams). Pull 
until the reading is approximately 25 N. What does that feel like? Next, hook the hook to something fixed (the lip or a 
leg of your table, for example). Pull again with the same hand as before, to the same reading as before. How does 
this feel as compared to before?  
 
Station 2: Elevator Trip. Take turns doing this. Your instructors will pick the first two groups; when they return, they 
should tag another group who should do this activity; when that group returns, they should tag another group, etc. 
There are two elevators in the building, so each group should take an elevator. Take the following trip. As the trip 
occurs, pay attention to how you feel, especially to your apparent weight (do you feel heavier, lighter, regular, etc.). If 
you’re interrupted by other elevator users, that’s ok; just try again. Start in the basement. Don’t move around with 
respect to the elevator (stay in your same relative position with respect to the elevator floor). Then go to third floor and 
remain there for 30 seconds (or enough time that that is noticeable). Descend back to basement. Then repeat, but this 
time stop at each floor on the way up and on the first floor on the way down. When it is available, examine the Force 
Plate data for a similar trip and see if the data matches your experience. 
 
Station 3: Fan Carts. There are just 3 Fan Cart stations. As described in the equipment orientation, obtain position 
vs. time graphs for motion where the cart is initially moving towards the motion detector, turns around, and moves 
away from the motion detector. Reverse direction so that moving towards the detector is positive. As usual your goal 
is to the best position vs. time graph for each of the following scenarios that you can. The mass of the Fan + Cart will 
be made available. Scenario 1: Fan + Cart. Scenario 2: Fan + Cart + 0.250 kg. Scenario 3: Fan + Cart + 0.500 kg. 
Scenario 4: Fan + Cart + Friction Pad. From the associated velocity vs time graphs, determine the accelerations. Use 
F = ma to see if your data for the first 3 scenarios is consistent with the claim that the fan exerts a constant force. Can 
you figure out how to use the data from the 4th scenario to determine the force of friction? 
 
Station 4: Half-Atwood. There are just 3 Half-Atwood stations. As described in the equipment orientation, obtain 
position vs. time graphs for motion where the cart is initially moving towards the motion detector, turns around, and 
moves away from the motion detector. Reverse direction so that moving towards the detector is positive. As usual 
your goal is to the best position vs. time graph for each of the following scenarios that you can. The mass of the Cart 
will be made available. Try at least 4 scenarios, with varying masses on the cart and varying hanging masses. Track 
the mass of both cart and falling weight for each scenario. From the associated velocity vs time graphs, determine the 
accelerations in each of your scenarios. If you are confident in the quality of your data, we can create a class pool of 
data. Can you determine a relationship between the mass on the cart, the falling mass, and acceleration? 
 
Station 5: Spring Force and Motion. Each group can set up their own station. Design an investigation to determine 
the spring constants for your four springs. Then design an investigation to determine any relationship between the 
mass on a fixed spring and the period of oscillation (use the motion detector with protective screen to measure 
motion to determine the period of oscillation). Then design an investigation using each spring with a fixed mass to 
determine any relationship between spring constant and period of oscillation. 

 


