
 

 

FYSP1081 / K1  GRAPHS OF KINEMATICS  

Purposes of the work 

 to learn to use Capstone data collection program 

 to deepen your understanding of graphs in kinematics (position, velocity, 

acceleration)  

 to learn to relate these graphs to everyday life 

This laboratory work is meant to follow the group work (speed of uniform motion). The 

emphasis of this work is to deepen the link between theories in physics and everyday life. 

Although you probably are already familiar with the graphs of kinematics, it is not always 

easy to apply them to various situations in everyday life: can you for example draw 

position, velocity and acceleration graphs for a jumping ball? The purpose of this work is 

to practice this. 

General  

For the technical aspects of the work (how to use Capstone) a separate instruction sheet 

exists. While doing this work you’ll fill a pre-made form. A simplified version of this form 

is on pages below (in the beginning of the tasks, a short introduction has been added and 

space for the answers removed). If you wish, you can ponder the shape of graphs in each 

task in advance. In the end of time reserved for performing this work, enough time for final 

questions and checking the answers together with the instructor should be left. The purpose 

of these is to make sure that graphs of kinematics are understood well enough and that you 

understand how to use Capstone.  

 

Task 1. Getting familiar with Capstone  

Start Capstone (Pasco Scientfic in start menu), select the proper motion sensor and make it 

ready for measurement. Perform few test runs in order to get acquainted with displaying 

graphs in Capstone. On Pascos pages in internet a user guide can be found.  
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Task 2. Forming the time-position graph of your body movement  

It is your task to try to imitate the graph below by moving in front of the motion sensor. 

Before the actual experiment, predict what kind of velocity graph should result and describe 

in words the motion in question (for example, I walk with constant speed towards the sensor 

for x seconds and stop then). After the measurement, answer the questions. 

 

Description of the motion: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

 Why doesn’t the measured curve exactly follow the graph? Where and why do you 

have problems? 

 How does the slope of the position graph show up in your movement? 

 How is the direction of the movement seen from the velocity graph?  

 How do you determine the average speed from the measured position-time graph (with 

computer)? 

Task 3. Forming the time-velocity graph of your body movement  



 
FYSP1081 / K1. Graphs of kinematics 

 

  

 

- 3 - 

As in previous task, also the purpose of this task is to try to form a copy of the graph below 

by walking in front of motion sensor. After describing the motion in works, you should do 

the measurement. Answer the questions below the graph.  

Description of the motion: 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 
 

 What limitations for the starting position of the motion are given by graph above. Does 

the velocity graph always determine the starting position? 

  The graph consists of two rectangular areas. Can you determine something from the 

difference of these areas? What does the area tell in the velocity graph? 

 How do you determine the distance walked from the measured velocity graph. 
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 Task 4. Bouncing ball   

Your task is now to predict what kind of position, velocity and 

acceleration graphs are expected for a jumping ball. The picture of 

the setup is besides. Note that the positive sign of position is 

towards the floor, i.e the distance is increasing when ball is moving 

towards the floor. After you have formed your prediction, perform 

two different measurements, plot the graphs and answer the 

questions below. 

 

 What happens to the velocity and acceleration, when … 

  the ball hits the floor?  

 the ball is at highest point?  

 What can you say about the acceleration during the flight?  

 Which things in the graph tell that the ball is not fully elastic?  
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 Determine from the velocity curve the slope for some time period. What does the slope 

tell and can you compare it to something? 

 Determine using the velocity curve the release position of the ball. Explain, how did 

you determine it and compare it with that measured with tape1.  

 

Task 5. Motion on inclined plane   

In the last task we become somewhat childish and start to play with a car. You are going 

to observe the motion of a car on an inclined plane. You give a small uphill velocity to the 

car. After this, the car moves freely. After you have given predictions, do the measurement 

and answer the questions. 

            

                                                 
1 If determined and measured values differ clearly, think whether the radius of the ball should be taken into 

account. 
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 Based on graphs, what happens to the velocity and acceleration, when …  

 the car is released?  

 the car chances its direction?  

 the car moves down towards the end of inclined plane?  

 

 How does the friction affect the curve? 

 

 

 

 

 

 

 



 
FYSP1081 / K1. Graphs of kinematics 

 

  

 

- 7 - 

Final questions 2 

With help of remaining questions, main aspects of graphs and use of Capstone are 

rehearsed. The answers are reviewed by the instructor. 

1. Compare the two sets graphs (each having three different graphs) obtained from task 4. 

Why is the data sampling rate important when using Capstone? 

2. In reality, it is not possible to measure velocity and acceleration with a motion sensor at 

all3. Can you tell, based on graphs in task 4 (collected at sampling rate of 10 Hz), how 

does Capstone determine body’s velocity and acceleration using the information given 

by the motion sensor?  

3. In tasks 2 and 3, predicted and measured graphs differ to some extend. Why it is not 

possible to have sharp edges and singularities in measured graphs4? 

4. The cartoon below shows a situation where ball is thrown upwards and it is captured 

after it bounces from the floor. Sketch related position, velocity and acceleration 

curves.      

     

 

                                                 
2 Reserve up to 45 minutes to this. 
3 To be precise, Capstone does not measure the distances directly, but it measures the time difference 

between the initial pulse and returning pulse (reflected from a body). The distance is obtained by 

multiplying this time with the speed of sound (nominal value 344 m/s). 
4 Hint: Consider such a sharp turn or incontinuity based on Newton’s second law F = ma. 


