
Challenge #3 Accelerate the Domabot 
 
For this challenge, we will be programming the Domabot to accelerate. 
 
Acceleration is the change of the velocity with respect to time. If an objectÕs velocity is 
changing, then the object is accelerating.  
 
Objectives: 
Reinforce d=st relationship 
Understand average speed 
Introduce acceleration 
Learn how to log data from NXT sensors 
Relationship between displacement, velocity and acceleration. 
 
 
Step 1. Programming: 
YouÕll need to program your Ôbot to start out at low speed and increase the speed after 
some set amount of time until the robot is moving at 70% power.  
 
In order to plot the distance that the robot has moved vs. time, weÕll need to have some 
way of knowing the ÔbotÕs displacement at any time. Displacement is the distance that 
the robot has moved in any time interval.  With NXT-G, this can be accomplished with a 
DATALOGGING block. We can determine displacement by monitoring the number of 
rotations that the wheels have made at any given time.  
 
HereÕs the basic program: 

 
Figure 1:Accelerate robot.rbt 

Upload this program to your Ôbot and run it to automatically collect data. 
 
 
 
 



Step 2: Analyze the data 
To get the data off your robot, go back to the program and hit the Òupload datalogÓ button 
to get the data log file back on your computer. This file will be a comma-delimited file 
with the following: 
time, total rotations, rotations/sec at this power level, power level 
 
Import this data into a spreadsheet so that we can do some graphing. 
 
Specifi cally, we want to graph displacement vs time and speed vs time. 
 
You will have to make some calculated columns in the spreadsheet to convert degrees of 
rotation to a distance that your robot moved. Remember that each 360 degrees 
corresponds to one wheel rotation. You know what the circumference of your wheel is, so 
if you know the total degrees of rotation, you can divide by 360 and multiply by wheel 
circumference to get total displacement of the robot 
 
Displacement in cm = total rotation in (degrees / 360) x wheel circumference in cm. 
 
For speed in cm/sec, youÕll need to convert degrees/sec to displacement/sec by the 
following formula: 
 
Speed in cm/sec = (degrees per sec/360) x wheel circumference in cm. 
 
For spreadsheet calculations, make sure you start the formula with a Ò=Ó sign. Use Ò/Ó for 
division and a Ò*Ó for multiplication. 
 
Set up an Òxy scatterplotÓ with time on the x axis and displacement on the y axis. 
Do the same for time and speed. 
 
Average velocity: the average velocity of an object is the final velocity minus the initial 
velocity divided by the time interval between the velocitys. In equation form: 
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Figure 2 

Questions: 
Using your graphs answer the following: 
 

1. Is the displacement vs time graph linear? If not, what sort of equation could we 
use to describe the curve?  

2. Is the speed vs time graph linear? 
3. What is the average speed of the Ôbot at each each successive second.  
4. What is the slope of the speed vs. time graph? 

 


