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To the Student

The activities in this book are designed to help you study science using probeware technology. A probeware lab is different from other labs because it uses a probe or sensor to collect data, a data collection unit to interpret and store the data, and a graphing calculator or computer to analyze the data. These components are connected with a software application called EasyData that makes them work together in an easy-to-use, handheld, system. These labs are designed specifically for the TI-83 Plus or TI-84 Plus graphing calculators and a CBL 2™ (produced by Texas Instruments, Inc.), LabPro® (produced by Vernier Software & Technology), or EasyLink data collection unit.
The activities in this book will help you improve your ability to recognize and use equipment properly and to analyze data. To help you get started, the next few pages will provide you with:

•
information about getting started with probeware 
•
a list of laboratory and safety guidelines
•
a reference page of safety symbols
Each lab activity in this manual includes the following sections:

•
Introduction provides a background discussion about the concepts you will study in the activity.

•
What You’ll Investigate contains questions that will be answered by completing the activity.

•
Goals are statements of what you should accomplish during the activity. 

•
Materials lists the supplies and equipment you will need for the activity.

•
Safety Precautions warn you of potential hazards in the laboratory. Before beginning any activity, refer to the list of safety symbols in page viii to see what each symbol means and take the necessary precautions.

•
Pre-Lab Questions review your knowledge of important concepts needed to complete the activity successfully. Make sure that you discuss and understand the answers to these questions before you begin each investigation.

•
Procedure includes numbered steps that tell you how to carry out the activity.

•
Cleanup and Disposal provides instructions for cleaning equipment and your lab area. Instructions also are given for proper disposal of any wastes.

•
Conclude and Apply includes a data table or other means for writing your laboratory data. Remember to always record data and observations in an organized way as you do the activity. This section also may show you how to perform the calculations necessary for you to analyze your data and reach conclusions. It provides questions to aid you in interpreting data and observations to help you reach an experimental result.
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Getting Started with Probeware

The following instructions will guide you through the setup process for the data collection interface and the graphing calculator. These activities may be performed using the CBL 2, LabPro, or EasyLInk data-collection interface. Each activity was written for use with the TI-83 Plus or TI-84 Plus graphing calculators. 

Note: activities involving the collection of temperature readings may be performed with an EasyTemp in place of a data-collection interface and Temperature Probe. For activities involving motion, you may use a CBR 2 or Go! Motion in place of a data-collection interface and a Motion Detector. 
Connecting a Graphing Calculator to the CBL 2 or LabPro Interface
1.
Insert batteries into the CBL 2 or LabPro Interface and graphing calculator.

2.
The cradle is an optional accessory that conveniently connects the two units. Slide the back of the cradle onto the front of the CBL 2 or LabPro until it clicks into place.

3.
Insert the upper end of the calculator into the cradle and press down on the lower end until it locks into place. 

4.
Connect the CBL 2 or LabPro unit to the graphing calculator using the unit-to-unit link cable. Plug the cable into the I/O port at the end of the CBL 2 or LabPro unit and the other end into the I/O port at the end of the calculator. Make sure that the unit-to-unit link cable is securely in place.
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Connecting a Graphing Calculator to the EasyLink

1.
Insert batteries into the TI-84 Plus graphing calculator and press [image: image4.png]interface USB port

TI1-84 Plus
graphing
calculator




 to turn it on.

2.
Connect the sensor you are using to the EasyLink interface. Note: Motion Detectors are not compatible with EasyLink.

3.
Connect the EasyLink to the graphing calculator using the calculator’s USB port (located at the top right corner of the calculator). Once connected the EasyData application will start.
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Transferring EasyData to the Calculator

The EasyData application is shipped pre-installed on TI-84 Plus calculators purchased after January 2006. If you are using a TI-83 Plus or a TI-84 Plus purchased before January, you will need to load EasyData onto your calculator using the TI-Connect software from Texas Insturments. 

TI-Connect can be downloaded from the Texas Instruments’ website at education.ti.com. 

The Vernier EasyData application can be downloaded from Vernier Software & Technology at www.vernier.com/easy/easydata.html
Once EasyData is installed on the graphing calculator, it will remain there until the calculator’s archive memory is reset.

Starting EasyData
When you are ready to collect data, use the following instructions to start EasyData.  

1.
Press [image: image2.png]C APPS )



.

2.
Select EasyData.
