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EXPLORATION OF PHYSICS
Simulation Library Vol. I

version 3.2

For WindoWs & Mac os

System Requirements
To install EXPLORATION OF PHYSICS on your computer, 90 MB of
available hard drive space is required. 

WINDOWS:
Windows XP/Vista /7/8  

MACINTOSH:
Mac OS X  ver 10.4 - ver 10.9
(ver 3.0 available for OSX v10.3 and lower)

Technical Support
If problems are encountered installing or using EXPLORATION OF PHYSICS software, or if you
have questions or comments, please contact:

Physics Curriculum & Instruction
22585 Woodhill Drive
Lakeville, MN  55044  USA
Phone: 952-461-3470
Fax:     952-461-3467
Email: support@PhysicsCurriculum.com 



INTRODUCTION

EXPLORATION OF PHYSICS: SIMULATION LIBRARY VOL. I, comprised of 64 highly interactive stand-
alone simulations, covers a full year of introductory physics – mechanics, waves, heat, fluids,
electricity & magnetism, and optics. Each simulation employs its own powerful engine that
accurately recreates the physical world. Input variables are easily manipulated using an assort-
ment of slider controls. Physical behaviors are animated on-screen while corresponding physical
quantities are displayed using digital readouts, graphs, and histograms. 

The vast collection of simulations may be used in either of two ways: (1) as an instructor lecture
aid for demonstration purposes in front of the classroom, (2) for student use as a computer
based lab activity. EXPLORATION OF PHYSICS simulations can be used to introduce a physics con-
cept, or serve nicely to reinforce and extend a lab (involving apparatus) that has already been
performed.

The ready-to-run simulations and highly intuitive interface allows first time users to immediate-
ly use the simulations and begin exploring with no preliminary time investment. This user guide
provides essential information you need to get up and running as quickly as possible, and is
written with the intent to minimize reading time and get you acquainted with the software in a
matter of minutes. Complete documentation pertaining to individual simulations can be found
within the software. Each simulation contains two readily accessible text screens – 
(1) a detailed student lab-guide that provides specific direction for carrying out the lab investi-
gation, and (2) conceptual and theoretical information pertaining to the simulation.
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INSTALLING EXPLORATION OF PHYSICS SOFTWARE

INSTALLATION 

WINDOWS:
Double-click on the Exploration of Physics v32 PCInstall.exe file. The on-screen instructions
will guide you through the complete installation. Launch EXPLORATION OF PHYSICS by selecting
it from the Windows Start menu. 

MAC OS X: 
Drag the Exploration of Physics Mac OSX folder to a selected location on your hard disk
where you want the program to be installed. To start the program, double-click on the
Exploration of Physics file inside this folder. For quick access, you can place an alias of the
Exploration of Physics file onto your desktop.

Important Note: Screen Resolution

When running EXPLORATION OF PHYSICS be sure that your monitor's screen resolution is set to
1024 x 768 or higher. A screen resolution setting of 800 x 600 or lower will cause cropping to
the EXPLORATION OF PHYSICS interface. 

LAB PACK / NETWORK INSTALLATION

For those schools purchasing a Lab-Pack License, EXPLORATION OF PHYSICS may be run on mul-
tiple computers at one building or one campus as specified by the license agreement. The soft-
ware may be installed on a network, provided that the number of computers running the soft-
ware at any given time does not exceed that specified in the license agreement. The software
may also be installed on stand-alone computers, provided that the number of computers with
installed software does not exceed that specified in the license agreement. 
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EXPLORATION OF PHYSICS OVERVIEW

When EXPLORATION OF PHYSICS is started up, a welcome screen appears with a number of topics
shown across the top of the screen – Motion, E&M, Heat, Waves, Fluids, and Optics. 

By selecting one of the topics, a list of simulations available for that particular topic is dis-
played. By holding your mouse over any of the simulations in the list, a brief description of the
simulation appears on the left side of the screen. The simulation may be started by simply click-
ing on its name.

Welcome screen

Motion list of simulations
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For many simulations the user interface is self explanatory, and you’ll find that you’ll be able to
start using the simulation immediately. Clicking on the guide tab at the top of each simulation
opens up the Student Lab Guide which provides specific direction for carrying out the lab
investigation along with information on running the simulation. The theory tab provides concep-
tual and theoretical information pertaining to the simulation. Clicking on the experiment tab
returns you to the simulation. 

Position, Velocity, and Acceleration simulation

Position, Velocity, and Acceleration guide screen

The Student Lab Guide is composed of multiple pages containing introductory, intermediate,
and advanced level investigations. Use the controls at the bottom of the screen to navigate
between pages of the lab-guide. The guide and theory screens may be printed by selecting the
print button from the controls along the left side of the screen. 
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The controls along the left side of the screen are common to all simulations. Holding your
mouse over any of the control buttons will cause a pop-up description of the button to be dis-
played. Click on the Play button to start running a simulation. Simulation variables may only be
changed while in the Stop mode. 

control panel along left

side of screen – common

to all simulations.

Return: Exits the simulation and

returns you to the list of simulations.

Reset: Resets simulation variables

to default values.

Play: starts running the simulation.

(several simulations operate contin-

ually in Play mode and have this

button shaded back.)

Pause: Pauses simulation at its pre-

sent point, select Play to resume.

simulation variable settings cannot

be changed while in pause mode.

Stop: stops running the simulation.

all variable settings are maintained

and can be adjusted while in this

mode.

Print: opens the print dialog box for

your printer, entire screen is printed.

Useful for printing graphs which

appear on-screen as well as the

hints and theory help screens.

Volume: opens a dialog box which

allows volume to be adjusted.

Quit: Quits the simulation and exits

the entire Exploration of Physics

program. 



LISTING OF SIMULATIONS
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Waves
Tone Beats
Doppler Shift 1
Lissajous Figures
Interference Patterns
Thin Film Interference
Multiple-Slit Interference
Resolution: Diffraction at a Circular Aperture
Intensity of Sound
Wave Addition
Standing Waves
Waves on a Rope
Doppler Shift 2

Fluids
Density Lab
Buoyancy Lab
Bernoulli’s Equation
Torricelli’s Law
Pressure & Depth
U Tube
Flow Around a Wing

Optics
Color Addition
Color Subtraction
Simple Lens
Fermat’s Principle
Basic Prism
Snell’s Law
Polarization

Motion (Mechanics)
Position, Velocity, and Acceleration
Free Fall Laboratory
Air Track
Projectile Motion
Force Table
Vector Properties
Mass on Inclined Plane
Connected Masses on Two Inclines
Centripetal Force
Center of Mass
2D Collisions
Spring & Pendulum
Damped/Driven Oscillator
Two Mass Oscillator
Basic Torque
Gravitational Orbits
Cavendish Experiment
Two Dimensional Oscillator

Electricity & Magnetism (E&M)
Cathode-Ray Tube
Electric Fields
Magnetic Fields
Bar Magnet
Trajectory in E & B Fields
Coulomb Forces
Parallel-Plate Capacitor
Lenz’s Law
Conducting Wire: Motion of Charge Carriers
Resistive Circuits
Capacitor Circuits
RC Circuits

Heat
Microscopic Heat
Calorimetry
Gas Flow
Thermal Conduction
1st Law of Thermodynamics
Ideal Gas
Adiabatic/Isothermal Compression
Carnot Cycle


