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Acceleration 

on a ramp 

Objectives 

•  Generate and interpret graphs and charts describing 
different types of motion using real-time technology 

(the ErgoBot). 

•  Describe and analyze motion in one dimension using 

equations for acceleration. 

 

Assessment 

1.  Draw the graph of velocity vs. time. 

2.  Draw the graph of position vs. time. 

3.  What is the object’s speed after 3.0 seconds? 

4.  How far has the object moved?   

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 

Physics terms 

•  velocity 

•  acceleration 

•  rate of change 

Equations 

Acceleration is the change in velocity 
divided by the change in time. 

Accelerated motion 

A cart rolling freely up or down a ramp has a constant acceleration. 

•  What do the graphs of this motion 
look like?   

•  How does the slope of the ramp 

effect the motion?   

•  How do the signs of velocity and 

acceleration depend on the 
direction of the cart?  
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You will answer these 
questions during 

Investigation 4A on 
page 115. 

Exploring the ideas Investigation 
Part 1:  Acceleration down a ramp 

1.   Launch the interactive tool and set it 

to graph velocity and acceleration. 

2.   Set up the track at a low angle.     

Put the bumper at the bottom to 
catch the ErgoBot.  

3.   Hold the ErgoBot at the top of the 

ramp.  Press [Run].  Once data 

begin to show, release the ErgoBot.  

Looking at the data 

Adjust the vertical scales 
and move the cursor to 

view the data points. 

Part 1:  Acceleration down a ramp 

4.  Observe the graphs of the 

ErgoBot’s motion.   

a.   Calculate the acceleration 
in m/s2 from the slope of 

the velocity graph. 

Interpreting the data 
Questions for Part 1 

To do this accurately, 
use the graphing utility.   

 
First, save your data by 

clicking the Diskette 
icon.  Click OK. 

Interpreting the data 

Next, open the graphing 
utility and click the Folder 

icon. 
 

Select the last (most recent) 
data set and click load. 

 

 

Interpreting the data 

Open the Table. 
 

Plot velocity versus time, 
then view the graph.  

 
Adjust the ranges of the 

axes to scale the graph.  
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Interpreting the data 

Select Model and choose 
Function: Linear.   

 
Adjust the model 

parameters to obtain a 
best-fit line. 

 

The acceleration of the 

ErgoBot equals m, the 

slope of the graph. 

b.  What is the elapsed time 
from release until the 

ErgoBot reaches the 
bottom? 

 
c.   Calculate the expected 

final velocity of the 

ErgoBot using the 
acceleration from (a) and 

the time from (b). 

d.  How close is the measured final velocity to the prediction?   

Interpreting the data 
Questions for Part 1 

e.  Change the ramp angle and 
run the experiment again.   

Interpreting the data 

Explain the effect of 
increasing the angle on the 

acceleration of the ErgoBot. 

f.  How can you infer changes in 
acceleration from the ErgoBot's 

velocity vs. time graph? 

Questions for Part 1 

1.  Reset the ramp to its original 
angle.  Set the ErgoBot at the 

bottom of the track, still facing 
down the ramp, and reset the 

origin. 

2.  Give the ErgoBot a push so it 
rolls up the track and back 

down again. 

Part 2:  Comparing acceleration up and down a ramp 

Investigation 

3.  Observe the position and 
velocity graphs during a 

complete round trip.  

4.  Launch the ErgoBot “ticker 

tape” chart application.  

Generate a ticker tape chart 
as the ErgoBot rolls down 

the ramp.  

Investigation 
Part 2:  Comparing acceleration up and down a ramp 

a.   Describe the velocity during the motion.  
Does the velocity change sign?  

Investigation 

b.  At what point in the motion is the 
velocity zero?  How is this shown 

graphically? 

c.  Describe the acceleration during  
the motion.  Does the acceleration 

change sign?  

d.  Calculate the acceleration in m/s2 from the slope of the velocity graph. 

Questions for Part 2 
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e.  Compare the acceleration from 
part 2 to the acceleration you 

calculated in part 1.  

Investigation 

Do the accelerations have the 
same magnitude?  The same 

sign?  Explain.  

Questions for Part 2 

g.  Which ticker tape corresponds to 
acceleration down a ramp?   

What properties of the chart allow  
you to make this inference?  

 

Investigation 
Questions for Part 2 

f.  On your ticker tape chart, label 
where the velocity is close to zero, 

and where it is at its maximum. 

h.  How can you calculate acceleration from this 
chart if the dots are made in 0.1 s intervals? 

Test a prediction 

What will the position and 
velocity graphs look like if you  

send the ErgoBot up the ramp 
when facing up the ramp?   

What happens to the sign of 

the acceleration?  

Sketch your predictions and 

then try it.  

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 

Assessment 

1.   Draw the graph of velocity vs. time. 

Assessment 

In 5 seconds the 
velocity should 

increase by 7.5 m/s. 
 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 
1.  Draw the graph of velocity vs. time. 

Assessment 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 
2.   Draw the graph of position vs. time. 
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Assessment 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 
2.  Draw the graph of position vs. time. 

Assessment 

3.   What is the object’s speed after 3.0 seconds? 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 

Assessment 

4.5 m/s 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 
3.  What is the object’s speed after 3.0 seconds? 

Assessment 

4.   How far has the object moved? 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 

Assessment 

 
 

The object has moved 19 m. 

19 m 

4.  How far has the object moved? 

An object starts from rest and rolls down a ramp, accelerating 
at a constant rate of 1.5 m/s2 for 5.0 seconds.  

 


