
Physics
HS/Science

Unit: 04 Lesson: 01

Newton’s Second Law 

Introduction:
The purpose of this lab is to confirm Newton’s second law of motion. In this lab, a simulation is 
used to push “frictionless objects” on a horizontal track. In the simulation, the student pushes and 
pulls an object and the simulation produces a graph of the force and acceleration of the object.  
Since there is no friction and the gravitational force is balanced by the normal force of the ground, 
the net force acting on the object is the applied force. In this experiment, forces are applied to 
objects of different mass and the motion of each is studied. Be aware that the simulation numbers 
typically have only two significant digits of accuracy.

Materials: computer with Internet

Procedure:
1.  Load the simulation “Forces in 1 dimension” found at the URL: 
     http://phet.colorado.edu/simulations/sims.php?sim=Forces_in_1_Dimension
2.  In the upper right hand corner, remove the check from friction 

and barrier. Display graphs of force and acceleration, as 
shown in the diagram at the right.

3.  Using the mouse, grab the filing cabinet and exert a force to 
the right and also to the left, until a pattern is established. 
Pause the motion to examine the graphs.  

4.  By dragging the vertical gray bar, you can review the motion 
and view the values on the graphs. Choose two locations (one 
positive force and one negative force), and record the values.  
Fill in the table below for the filing cabinet.

5.  Replace the filing cabinet with the textbook, and repeat the steps above.
6.  Replace the book with the refrigerator, and repeat the steps above.
7.  Answer the questions below.

Object Mass
Given

Force 1 
(N)

Accel. 1
(m/s2)

F1/a1

(kg)
Force 2 

(N)
Accel. 2
(m/s2)

F2/a2

(kg)
Cabinet

Book

Refrigerator

Comment  on how Newton’s 2nd law is demonstrated by this simulation.
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Place your comments here.

http://phet.colorado.edu/simulations/sims.php?sim=Forces_in_1_Dimension

