
activity.1      

 
Kinematics 
 

For this activity you will need the App Vernier Video Analysis 
and the App Vernier Graphical Analysis. 

 

 

Background 

Instantaneous velocity, in one dimension, is defined as the 
velocity at a particular instant of time.  It is mathematically 
stated as: 

 

Where the small distance,x, through which an object moves 
€ 

vinst = limΔx
Δt

=
dv
dt



in some small time, Δt, is measured and the ratio is 
computed as the time interval becomes infinitesimally small.  
This is basically the derivative or the time rate change of 
position.   

The instantaneous acceleration is defined as: 

 

Instantaneous acceleration is equal to the first derivative of 
the velocity function with respect to time.   

It is evident that a body might undergo different phases of 
acceleration during motion, dependent on the external forces 
acting on the body.  It means that the acceleration in a given 
time interval may vary.  As such, the average and the 
instantaneous accelerations need not be equal. 

 

Procedure 

1. Arrange your meter stick/ruler and soccer ball as shown 
below. 

2. Your iPad needs to be in landscape mode and should be 
able to capture the entire motion. 

 

 



Part 1 - Kicking the Soccer Ball 

1. The person at the origin will kick the ball horizontally 
across the ground. 

2. Make sure your field of view includes the kicker, the meter 
stick and a good bit of the “fairway.” 

3. Tap Record.  At the same time, your kicker should kick the 
soccer ball so that it travels horizontally along the ground. 

4. Stop recording when the ball leaves the field of view. 

5. Play the view on your iPad.  If it is good, click Use.  This 
will save your video. 

 

Part 2 - Rolling The Soccer Ball 

1. The person at the origin will roll the ball horizontally along 
the ground. 

2. Make sure your field of view includes the roller, the meter 
stick and a good bit of the “fairway.” 

3. Tap Record.  At the same time, your roller should roll the 
soccer ball so that it travels horizontally along the ground. 

4. Stop recording when the ball leaves the field of view. 

5. Play the video on your iPad.  If the video is good, tap Use.  



This will save your video. 

 

Data Analysis 

1. You will create your own graphs on the iPad. 

2. Set the scale.  Put the first point at the base of the meter 
stick and mark the point.  Then move the crosshairs to the 
end of the meter stick and mark the point.  The scale 
should indicate 1.0 m. 

3. Now set the origin.  Drag the crosshairs to the base of the 
the meter stick.  This will be the origin of the coordinate 
system. 

4. Now you need to mark your data points.  Move the 
crosshairs to the origin.  Keep one finger on the crosshairs 
and tap anywhere on the screen to add a second point. 

5. A blue dot will appear and the video will advance to the 
next frame.  Move the crosshairs to the location of the 
soccer ball. 

6. Keep one finger on the crosshairs and tap anywhere else 
on the screen to add a second point. 

7. Repeat this process until the soccer ball no longer 
appears in the field of view. 

 



Analysis 

1. You will now bring the graphs into Vernier Graphical 
Analysis.   

2. Email the Video Analysis files to yourself and then open 
them in Graphical Analysis. 

3. First, characterize your x position v. Time and your x 
velocity v. Time graphs. 
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