
College Physics – Summer 2015    

 

Lab 6: Force and Motion I 
 
Goals: Improve communication and teamwork capacities; Improve confidence in hands-on work with equipment; Improve ability to make, 
describe, and record observations; Learn to use a data logger with a motion detector to measure motion and kinematics data; Learn to use 
LoggerPro software to analyze kinematics data; Gain more experience with graphical representations of motion; Collect and analyze data for 
constant velocity and constant (non-zero) acceleration situations; Use Newton's 2nd Law to relate net force, mass, and acceleration.  
 

Equipment, Groups & Lab Notebook: We will collect data as a class, during which we will discuss the set-up and proper use of the 
equipment for this lab. You will analyze the data at your own computer. Update your Table of Contents. General Lab Notes guidelines apply. 
 

Part 0: Getting Started 
a) Log on to your computer. You will be oriented to equipment and today's investigation in the opening remarks. 
b) We set up the motion detector with a protective stop so that the cart doesn't crash into the detector or fall off 

the other end of the track. By moving the cart along the track by hand, we’ll determine the detector's usable 
range and adjust the position/orientation of the detector as needed to get the most useful range. 

c) Draw a sketch of the experimental set-up in your lab notebook. 
 
Part 1: Constant Velocity Measurements (Spring Launcher Rebound) 
a) Obtain several position vs. time graphs for motion where the cart is initially moving away from the motion 

detector, rebounds via the spring launcher and end-stop, and moves towards the motion detector. The goal is 
to get the best position vs. time data we can. You should be able to identify clearly three regions on your graph 
of position vs. time and velocity vs. time: when the cart is rolling freely away from the detector; while the cart is 
rebounding and changing direction; and when the cart is rolling freely towards the detector. Save and name 
the best run as Constant Velocities with Rebound.  
 

Part 2: Constant Force Scenarios 
a) Draw a sketch of the experimental set-up in your lab notebook.  
b) Obtain position vs. time graphs for motion where the cart with fan attachment is initially moving towards the 

motion detector, turns around, and moves away from the motion detector. As before, the goal is to obtain the 
best position vs. time graph we can for each of the following scenarios.  
 Scenario I: Fan + Cart 
 Scenario II: Fan + Cart + 0.250 kg 
 Scenario III: Fan + Cart + 0.500 kg 

 
Part 3: High Friction 
a) Draw a sketch of the experimental set-up in your lab notebook. Here we use the Fan + Cart + Friction Pad, 

where the Friction Pad is engaged such that there is a clearly displayed asymmetry in towards and away trips. 
b) 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. As before, the goal is to obtain the best position vs. time 
graph we can. Save and name the best run as High Friction. 

 
Part 4: Constant Velocity Analysis 
a) Open up the relevant LoggerPro file (available in the Handouts: Lab06 folder) and display graphs of position 

vs. time and velocity vs. time. You should be able to identify three regions on your graph of position vs. time 
and velocity vs. time: when the cart is rolling freely away from the detector; while the cart is rebounding and 
changing direction; and when the cart is rolling freely towards the detector.  

b) Adjust the display of your graphs to fill the graph with the data for these three regions of motion, making sure 
to represent the data as individual points. 

c) Recall that on a position vs. time graph, linear regions represent constant velocity, with the velocity equal 
to the slope of the line. Determine and record the velocity (include sign and units) for the part of the run when 
the cart is rolling freely away from the detector. Also determine and record the velocity for the part of the run 
when the cart is rolling freely towards the detector. Take care not to include the rebounding phase in your 
highlighted regions. 

d) Briefly explain whether your analysis supports the claim that the net force is (approximately) zero during the 
part of the run while the cart is rolling freely away from the detector. 

e) Does your analysis support the claim that during the part of the run while the cart is rolling freely towards the 
detector, the net force is (approximately) zero? Briefly explain. 

f) During the part of the run while the cart is rebounding, is the net force zero? Briefly explain. 
g) Copy (and label) the graph including the two linear fits to your Word document for later printing and inclusion in 

your lab notebook. Save this LoggerPro file to your Cubbie. 
 



 

Part 5: Constant Force Analysis 
a) Open the relevant LoggerPro file. 
b) For Scenario I: Fan + Cart, display the velocity vs. time graph. Zoom in and display a region approximately 

centered on the turn-around point and make sure you are displaying the data as individual points. 
c) Recall that on a velocity vs. time graph, linear regions represent constant acceleration, with the 

acceleration equal to the slope of the line. Determine and record the acceleration. 
d) Copy (and label with its scenario number) the velocity vs. time graph including linear fits to your Word 

document for later printing and inclusion in your lab notebook. 
e) Repeat the above for Scenario II: Fan + Cart + 0.250 kg. 
f) Repeat for Scenario III: Fan + Cart + 0.500 kg. 
g) Does your analysis support the claim that during the cart’s motion, the net force is approximately constant? 
h) Assuming the force of the fan is constant, use your data and Newton’s 2nd Law to determine the (constant) 

force of the fan and the mass of the Fan + Cart. 
i) Discuss your reasoning and share your work with a classmate. Compare your calculated Fan + Cart mass to 

the actual mass.  
j) Save this LoggerPro file to your Cubbie. 
 
Part 6: High Friction Analysis 
a) Open the relevant LoggerPro file. 
b) Display the position vs. time graph. Zoom in and display a region approximately centered on the turn-

around point and make sure you are displaying the data as individual points. 
c) Can you observe that the two parts (towards the motion detector and away from the motion detector, i.e. on 

either side of the turn-around point) are different? 
d) Display the velocity vs. time graph. Zoom in and display a region approximately centered on the turn-

around point and make sure you are displaying the data as individual points. 
e) Can you observe that the two parts (towards the motion detector and away from the motion detector, i.e. on 

either side of the turn-around point) are different? 
f) We attribute this asymmetry to the effects of friction. We’ll continue to model the fan force as constant in 

magnitude and direction. However, we’ll model that the magnitude of the friction force remains the same but 
that its direction is opposite the direction the cart is moving (i.e. opposite the cart’s velocity). Draw some free 
body (force) diagrams to explain why this would result in different net forces, and explain why this would give 
the velocity vs. time graphs you observe. 

g) Determine the magnitude of the force of friction. Discuss your reasoning with a classmate. 
h) Save the LoggerPro file to your Cubbie. 
i) The cart-track system is designed to be low-friction. Low-friction is not the same as no-friction, however. 

Carefully re-examine your data from the Part 2/Part 5 scenarios and see if you can find evidence for the 
effects of friction. 


