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FYSP1081 / K1. Graphs of kinematics 
Workplace instructions 

 

Follow these instructions carefully. Fill the form while going through the tasks. 

Task 1. Getting acquainted with Capstone 

 

Select your working area place so that you have free space as shown in figure below: 

 
 

1. Prepare the set-up for the measurement: 

a. Fix the position sensor to a support rod and adjust the height of the sensor (at the height 

of your stomach). Make sure that the wide range is selected in the sensor. Connect the 

cables from the sensor to the Science Workshop interface so that the yellow is plugged 

into channel 1 and black into channel 2. Connect the Science Workshop interface to 

the computers usb port of the computer. Turn on the interface. 

b. Login on the PC using your username. Start the Capstone program. Choose from the 

start window the option table+graph. In the hardware setup select the motion sensor 

from the list of sensors.  

2. Once the sensor is selected, you can change the recording conditions (at bottom of the 

window). To start, set the trigger rate to 10 Hz. 

3. Before the actual measurement, test the effect of your clothes. You may get nicer plots if you 

keep something flat against your stomach. 

4. Set the automatic start to about 2 seconds and stop to 5 seconds. Make sure that walking line 

is free… Stand up at a distance of about 0,5 m and press Record button. When the 

measurement starts, walk backwards (so that you see the display) at a constant velocity along 

direct line from the sensor until the measurement stops. 

5. If your velocity was constant, you see a straight line on the display. If not, try again! You can 

move and scale the graphs by hand. Move the cursor on top of the axis. When the cursor 

changes to ”hand”, it is possible to move the graph by keeping the leftmost bottom of the 

mouse pressed. When the cursor is ad double headed arrow, one can adjust the scale. Try it! 

6. Display also the velocity graph by dragging the velocity icon from Data Sumary. 

7. If everything worked well and you could handle the data, remove the test measurements and 

move to next task. 
 

Task 2. Time-position graph of your body movement 

It is your task to form as good as possible copies of given graphs by measuring your own position 

with help of position sensor. Graphs to be imitated are available in internet, 

https://www.jyu.fi/science/laitokset/fysiikka/opiskelu/tyoosasto/tyot/fysp1081/Pohjat.html . Plot the 

graphs as follows:  

https://www.jyu.fi/science/laitokset/fysiikka/opiskelu/tyoosasto/tyot/fysp1081/Pohjat.html
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1. Go to the address given and save the desired files (in a chosen directory). 

2. Import the needed data to the Capstone by choosing File… Import Data... Select the directory 

in which you saved the files and then the file Pohja1.txt. In Data Summary window icons 

representing these data should now appear. 

3. The data will be displayed, if you drag the data icons on top of the x and y axes in the graph. 

The graph should look as follows: 

 

 
Pohja1 

 

4. Write down (before the measurement!) onto the measurement form  

1. description of movement illustrated by the graph 

2. your prediction for the required graph, in this case you draw your prediction of 

time-velocity graph. 
 

Do not change you predictions afterwards, since this work will not be evaluated.  

 

5. Drag the position measurement icon from Data Summary onto the Pohja1 graph. The 

measurement rate should be same as in Pohja1 and stopping conditions adjusted to cover the 

time range in Pohja1.  

6. Measure your movement so that it is shown on same graph with Pohja1. Repeat the 

measurement few times so that you are satisfied with the result. 
 

This is an example of position graph, which is not good enough. However, full one-to-one 

correspondence is not possible to achieve. We will return to this in the end of measurement form. 
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7. Plot also the time-velocity graph of the selected measurement.  

8. Sketch with hand the measured position and velocity graphs into the space in the form: the 

measured position graph together with the model Pohja1 and velocity graph together with 

your prediction (made before the measurement). 

9. Answer the questions in the form. 
 

Task 3. Time-velocity graph of your body movement 
 

Open a new graph window and drag the velocity measurement icon and the base file Npohja2 onto 

the display. Remember to change the x-axis of the imported data to correspond time. The base file 

should look like the figure below: 
 

 
Npohja2 

 

1. Sketch your prediction for the time-position graph. Give also a description in words. 

2. Perform few measurements, select the best1 and sketch the measured position and velocity 

graphs into the form.  

3. Answer the questions in the form. 

 

 
This graph is not yet good enough. Practice still few times. 

 

                                                 
1 On this and next page, there are two measurements. The upper one differs too much from the model given, the lower 

one is already pretty good. 
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. 
Acceptable graph, the spikes in the graph are due to loose clothes.  

Task 4. Bouncing ball 
 

Fix the sensor to the support rod and turn it so that it points downwards as shown below: 

 
Before measurements, sketch predictions for all graphs. Note that in the form the time scale is divided 

into sections according to the bounces of the ball. Note also that positive direction of position is from 

the sensor towards the floor.  

Suitable sampling frequency is now around 50 Hz. Measure the position, velocity and acceleration 

graphs of the ball. The starting point should be at least 15 cm from the sensor (this is minimum 

distance for the sensor). Try to catch at leas three bounces of the ball.  

Answer the question in the form. Locate all the graphs of your best measurement into the same graph 

window. Scale the graphs so that they are as clear as possible. Print the display.  

Repeat the measurement using a sampling rate of 10 Hz and print the results.  

 

If you have now lest than an hour time left, move to the final questions in the end of the form 

(otherwise go task5 and extra task, if time suffices). Answer all the remaining questions. Pay 

special attention to the final questions. Show your results to the instructor, who will discuss 

all the measurements with you.  
 

Clean the work place. The equipments used in this work have a box of their own. Make sure 

that they all are in the box. Otherwise, the next student doing this same measurement is not 

too happy about you.  
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Task 5. Motion on inclined plane 

Change the sampling rate to 20 Hz. Remove the earlier measurements if they are not needed anymore 

(you can also save them temporarily on disk). 

Place a long wooden plate or a metal plate so that the other end is somewhat higher than the other 

end. Place the motion sensor at the upper end of the plate pointing towards the inclined plates as 

shown below: 

 
Measure the motion of the car and form position, velocity and acceleration graphs. The starting point 

is about 1 m downwards from the sensor. Start the measurement and push the cal upwards along the 

plat so that it stops somewhere before 15 cm distance from the sensor and moves then downwards. 
 

Before the measurement, sketch the graphs for all three variables. The dime scale is divided into three 

sectors: 

1. Hand is pushing the car 

2. The car is moving uphill 

3. The car is moving downhill 
 

Do the measurements (repeat until measurement is good for the whole length of plate) and sketch 

them into same coordinate systems together with your predictions. 

 

 


