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You will recall from your notes that an object is in motion if it changes position relative to a reference point.  Once 
an object is in motion, we can observe and calculate aspects of its motion quite easily.  In this lab, we will use 
simple objects to learn how to record and calculate different aspects of motion.   

What are we doing: Today we are recording the motion of objects using smartphones.  We can then use that 
recording to gather data, to graph that data, and to analyze those graphs to better understand the type of motion 
that the object is experiencing. 

Why are we doing this?   

• To understand different types of motion an object can experience.  
• To be able to describe these types of motions using graphs.   

PreLab Questions: 

1. What are the two measurements we need to measure speed? _________________________________ 
2. What is the formula for speed?______________________ 
3. What in addition to these two measurements do we need to find velocity?_______________________ 

Materials:   
• Marble 
• pull back car 

• meterstick 
• ramp 

• tape 
• smartphone 

• chrome book 

 
Part A Procedure: 

1. Film the object 
For each of the activities below, you are going to have an object move alongside a meterstick and film 
that object and the meterstick with your smartphone on “slomo”.  You need to make sure that you get in 
your video the object and the meterstick and that you can read the meterstick.  Note: If you need to move 
your camera to follow the object and you move it too fast you will have trouble reading the meterstick.  

2. Analyze the film 
Analyze your slomo on your phone by starting to playback the video and then stopping it   Below the 
video you will be able to slide the footage back and forth so that you can see the time stamp for the 
frames. At this point - you may want to trim your video so that it starts (time 0.0) just when you release 
the object. 

3. Record your Data  
 Starting where the object is released, slide the video so that you can see where your object is on the 
meterstick.  Slide the video to the exact point where the time makes the switch between increments (e.g. 
goes from 0.01 to 0.02). Record in Google Sheets two columns worth of data.  Column one will be the time 
in seconds (s) – your Independent Variable, and column two will be the position in centimeters (cm) – 
your Dependent Variable.    

4. Make your Graph 
Using your reference “Designing an Experiment” make a graph (scatter plot) of your data in Google 
Sheets. Have all 4 graphs labeled with their activity name.  Print all graphs so that the data table is visible 
alongside the graph. 

 
Activity 1. Rolling a Marble 
Use the tape and meterstick to make a fairly frictionless flat, straight path for your marble to roll along.  Roll your 
marble forward along the meterstick...not too slow and not too fast.  Only record data where the marble is moving 
at a fairly constant speed.  Since your data should be linear, in your Google Sheets graph make a trendline and 
show the equation for it (instructions are in Designing an Experiment).   
  
Activity 2. Rolling a Marble backwards 
Roll your marble backwards along the meterstick.  Repeat procedures steps 1-4, making a linear graph. 
 



Motion Lab 
Physics in the Universe Name:     Date:   Pd:  
Activity 3. Rolling a Marble down a ramp 
Tape your meterstick to a ramp propped up on one side by a textbook.  Start your marble at zero.  This time select 
“polynomial” under “Trendline type” in Google sheets. 
 
Activity 4. Pull Back Car 
Run your pull back car along the meterstick on a flat surface.  You want to film the car until it stops, so don’t wind 
it all the way up or it will go too far.  Repeat procedure steps 1-4.  
 
Part B Analysis: 
 
Analysis 1. Rolling a Marble 
Use your Google Sheets graph to help you answer the questions below.   

1. Calculate the slope of your graph by finding rise over run for your line, showing your work below, and 
write it here with the correct units: _________________ 

Show your work: 
 
 
 
 
 

2. Look at the trendline you generated – does the slope you calculated match it? ___________________ 
e.g. for a sample graph the legend says “Distance (cm) = 20.2*x + -0.39” therefore the slope is 20.2 cm/s. 

 
3. Write down in words what is the actual physical meaning of this slope.  Start with:  

My marble was moving an average of… 
 
 
 

4. Make 3 quick sketches of what the graph would look like if your marble was moving faster, slower, and 
not moving.  

 
                         Faster                                                        Slower                                               Not Moving 
 
Analysis 2. Rolling a Marble Backwards 

1. Look at your graph and the slope of the line for rolling a marble backwards.  In three sentences, discuss 
below what is different about this line and what the meaning of its slope: 
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2. The velocity and speed are similar but you cannot have a negative speed.  Using the definition of velocity 
and speed explain why velocity can be negative but speed cannot be. 

 
 
 
 
 

3. In rolling a marble forward and backwards we have tried to only look at a constant velocity.   
a. Below describe what it means to be moving at a constant velocity using the words distance & 

time.  
 
 
 
 

b. What is the same about the shape of all distance vs time graphs when we are graphing constant 
velocity? 

 
 
 
 
Analysis 3. Rolling a Marble down a ramp 

1. Look at the graph that you made for rolling a marble.  What is different about this graph from the ones 
you made in activities 1 & 2? 

 
 
 

2. Looking at your data table what do you notice about how far your object moved between time 
increments as more and more time passed? 
 
 
 

3. What was happening to the velocity of our object as it was going down the ramp? 
 
 
 

4. We learned previously that the slope of a line can tell us the velocity of our object.  What do we see the 
slope of our line doing for the marble going down the ramp? 
 
 

5. If our ramp was steeper, how would our graph look different? 
 
 
 

6. To find the instantaneous speed at a certain time for your object you would need to calculate rise over 
run for a straight line, how do you think you could do this on your curved graph? 

 
 

 
7. What would our graph look like if instead our object was moving quickly at the 

beginning and then slowed down.  Make a quick sketch. à  
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Analysis 4. Pull Back Car 

1. Look at the printout of the google sheets graph that you made for your pull back car.  Using what you 
have learned in this lab about distance vs time graphs, label on the graph what motion the car was 
experiencing at different times.   
For example, part of the graph may be labelled as speeding up while another part may be labelled slowing 
down and yet another part may be constant velocity and another not moving. 

 
 

2. Looking at the different types of velocity your pull back car was experiencing, what do you think was 
causing it to have these different types of motion – be specific for each part labelled in the graph? 

 
 
 
 
 
 
 
 
Conclusion: 

1. Write 4 sentences about what we can learn from distance vs time graphs. 
 
s 


