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Lab Sheet: Force, Mass, and Acceleration

In this lab, you will explore Newton’s Second Law of Motion by accelerating  
a dynamic cart. Newton’s second law describes the relationship among  
force, mass, and acceleration. Recall that a force is a push or a pull. Mass  
is a measure of the amount of matter in something. And acceleration is 
a change in an object’s speed or direction over time. Acceleration can be 
calculated by finding the distance traveled and dividing it by the square of  
the time traveled. In this lab, you will use meters per second squared, or m/s². 

Materials:

 9 Meter stick

 9 Stopwatch

 9 Dynamic cart

 9 Masking tape

 9 Flat surface such as a table or desk

 9 Force meter

 9 Set of six 100g masses  

Introduction:
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Procedure:

You will start by exploring force and acceleration. Your teacher will  
tell you the mass of the dynamic cart. Record it in the first column  
of data table A. 

A.

Measure and mark a 40cm distance on the table.B.

Assign one person to be the timekeeper. The timekeeper should start
the stopwatch as another person pulls the cart across the table with
a constant force of 1 N. Stop the stopwatch when the cart reaches
the 40cm mark and record the time in data table A.

C.

Repeat with a force of 2 N, 3 N, and 4 N. Record the data in data table A.D.

Now you will explore mass and acceleration. Keep the force constant at
2 N as someone pulls the empty cart a distance of 40 cm and another
person records the time using the stopwatch. Record the time in
data table B.

E.

Repeat using 200 g in the cart, then 400 g, and finally 600 g. Record the
data in data table B.

F.

Calculate the acceleration for each trial and complete both data tables.G.

Mass of Cart (kg) Force (N) Distance (m)

1

2

3

4

Time (s) Acceleration (m/s²)

Data Table A

Mass of Cart (kg) Force (N) Distance (m)

2

2

2

2

Time (s) Acceleration (m/s²)

Data Table B

0.4

0.4

0.4

0.4

0.4

0.4

0.4

0.4
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Analysis:

Graph the data for Table A below. Use Force (N) for the x-axis and 
Acceleration (m/s²) for the y-axis. 

Graph the data for Table B below. Use Mass (kg) for the x-axis and 
Acceleration (m/s²)  for the y-axis.  
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Describe the relationship between force and acceleration.1.

Describe the relationship between mass and acceleration.2.




