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FYSP1081/ K1 GRAPHS OF KINEMATICS 

Follow the work place instructions carefully and fill this form while doing the work 

Task 2. Time-position graph of your body movement  

Description of the movement (describe direction, velocity and acceleration as a function of time): 

________________________________________________________________________________

________________________________________________________________________________ 

 

 

 

Why the measured curve does not exactly follow the given graph (Pohja1)? Where and why do you 

have problems? 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

How does the steepness of 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 velocity (for some period) from the measured position-time 

graph? 

 _______________________________________________________________________________ 

________________________________________________________________________________ 

 

Look for the tools in the tool panel of Graph window and determine the average velocity for chosen 

period of time. “Paint” keeping the leftmost button of the mouse pressed the selected data points. 

Ask help, if needed! Compare the obtained value with the values in the velocity graph: 

________________________________________________________________________________

________________________________________________________________________________ 

 

Task 3. Time-velocity graph from your body movement  

Description of the movement (describe direction, velocity and acceleration as a function of time): 

________________________________________________________________________________

________________________________________________________________________________ 

 



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

velocity graph always fix the starting position? 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

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

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

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

 

How do you determine the distance walked from the measured velocity graph? 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________ 

 

 

Task 4. Bouncing ball 

Description of the movement (dashed lines in the figure mark times when the ball hits the floor): 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________ 



 

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?  

________________________________________________________________________________

________________________________________________________________________________ 



Determine the slope for some time period from the velocity curve. What does the slope tell and can 

you compare the determined value to something? 

________________________________________________________________________________

________________________________________________________________________________ 

Determine the release position of the ball with help of the velocity curve (needed tool can be found 

by clicking the ∑ icon in the graph window). Explain how did you determine it and compare the 

obtained value with that measured with tape. 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

Change the sampling rate to 10 Hz and repeat the measurement. Print also these graphs. 

Task 5. Motion on inclined plane1 

Description of the movement (describe direction, velocity and acceleration as a function of time): 

________________________________________________________________________________

________________________________________________________________________________ 
 

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

The car is released from hand? 

________________________________________________________________ 

________________________________________________________________________________ 

The car changes its direction? 

______________________________________________________________ 

________________________________________________________________________________ 

The car moves down towards the end of inclined plane? 

______________________________________________ 

________________________________________________________________________________ 

How does the friction affect the curve? 

________________________________________________________________________________

________________________________________________________________________________ 

 

                                                 

1 Skip this task if you have less time than an hour left. Task 5 is useful for learning physics, but it does not teach new 

things about Capstone. 



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 while 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 (times A-E are 

marked with vertical dashed lines) with help of the graphs you printed and draw during this 

work (if needed, ask the instructor to help). 

                                                 

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. 
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