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What is the EasyData App

The EasyData App is a graphing calculator application. It lets you collect, view,
and analyze real-world data on certain Tl-graphing calculators using Vernier USB
devices (EasyTemp and EasyLink) and other data collection devices, such as
Texas Instruments CBR 2™ motion detector, CBL 2™ System, or Vernier

Go!Motion™, and LabPro®,

What You Need

Note: In this guidebook, references to TI-83 Plus also apply to the TI-83 Plus
Silver Edition. References to the TI-84 Plus also apply to the TI-84 Plus Silver

Edition.

Hardware and Software

Notes

Calculators

. TI-84 Plus with operating system version 2.3 or
later

-or-

. TI-83 Plus with operating system version 1.16 or
later

You can download a free copy of the latest operating
system software for your calculator from
education.ti.com/latest.

The TI-83 Plus requires a separate data collection
device such as a LabPro or CBL 2.

Data Collection Devices:

USB sensors and devices
- EasyTemp
. EasyLink
= Go! Motion (motion detector)
=  CBR 2 (motion detector)

Standard devices
. CBR and CBR 2 (motion detectors)
. LabPro
u CBL 2

These devices are designed to connect to the USB
port found on the TI-84 Plus. When using these
sensors, there is no need for any additional data-
collection interfaces.

Using the calculators I/O port, these devices can be
used with any of the TI graphing calculators.

Sensors (from Vernier Software & Technology)

Over 40 sensors available including; Temperature, pH,
Pressure, Motion, Force, Heart Rate, Conductivity,
Dissolved Oxygen and more.

For a complete list of sensors, visit
www.vernier.com/probes/index.html.
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Connecting devices

There are several data-collection devices that can be used with EasyData.
These devices include the CBL 2, LabPro®, CBR™, CBR 2, Go! " Motion, and
the Vernier EasyTemp and EasyLink. For more information on connecting
data-collection devices, please refer to the device's user guide.

When the calculator detects a data collection device connected to the USB
port, EasyData opens automatically and starts a default experiment
appropriate for that device.

Navigating EasyData menus

Selecting on-screen options
Each screen displays one or more options along

4.5

[ Temp g atur gl ]

the bottom of the screen. To select an option, b
] ) o select Quit,
press the calculator key directly below the option. press the
Hode: Tirne Graph: 180053 D key.
IFil2IE etupiZtart (G arhiluit)
O e oD Gned) e

Selecting menu items
EasyData menus differ slightly among the types of sensors. You can select menu
items in the following ways:

» Press & or A to highlight the menu item, and then : ——
press to select it. e

-0r -

IR cturEEarE GrarhiRuit]

» Press the number key that corresponds to the
menu item.
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Starting and Quitting the EasyData App

Note: EasyData starts automatically when you connect a sensor to the USB port

of a TI-84 Plus calculator that is on the home screen.

Starting EasyData

» If EasyData is not already running on your calculator,
press to display the list of available applications,
and then select EasyData.

The application’s information screen is displayed for
about three seconds, followed by the main screen.

Quitting EasyData
1. Select(Quit] from the main screen.
A message notes the lists in which the data can be

found.

2. Select(0K ] to quit EasyData, or select [Cancl] to return
to the EasyData main screen..

Distancelm)

e

Hode: Timg GFarh: S05)
IFilel5ekurEEarE iGrarhiguit]

| Read ko quiks

Timg in L1
Data in LEsL7sLE

ICanc11 0K |
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Changing a Sensor’s Measuring Unit

You can change the measuring unit for a connected sensor. With a temperature
probe, for example, you can change the unit from Celsius (°C) to Fahrenheit (°F).

To change the measuring unit

1. From the EasyData main screen, select [Setup). [ Ttmp-zEr'lfltuar'-zl:c:l ]

Hode: Time Grarh: 10052
IFilel5ekurEEarE iGrarhiguit]

Choose the sensor displayed at the top of the menu, TemFeraturFeic)
such as Temp for the temperature probe.

2: Timg Grarh...
21 Events wikh Enkry

Y: Zglecked Evenks
E: Zind1¢ Foint

Hode B: 2eFo...
| il StarklararhiQuik

2. The Sensor Setup screen is displayed. Select (Units). Tentor Soinr
Sensor: Tempgrakturs

Units: (02

IUnits ICalib ICanc1l O |

3. A menu is displayed showing the possible units for the Tentor SeiOF
connected sensor. Select the unit that you want Fensor: Temperaturs
EasyData to use. Unikg:

1: ()
2 : (1 ]
Z:(H)

WMATPNCatib iCanc1i Ok 1

4. The Sensor Setup screen shows the selected unit. - 5$n=or E-z'iur
. ik TemPeFature
Select[OK ] to return to the main screen.

Units: (F2

IUnits ICalib ICanc1l O |

4 EasyData Guidebook



Setting a Zero Reference (zeroing the sensor)

When using some sensors, it is useful to set the sensor to read zero under certain
conditions. With a force sensor, for example, you can set the sensor to read a
value of zero when no force is applied. This is often as helpful, and simpler, than

calibrating the sensor.

To zero sensor readings

1. From the EasyData main screen, select (Setup).

Choose Zero... displayed at the bottom of the menu.

2. The Zero Sensor(s) screen is displayed, with a
continually updated sensor reading.

Set up the sensor in the manner that you want it to read
zero. For example, remove any mass from a force

Sensor.

3.  When the displayed reading stabilizes, select (Zero).

BUAL F; FORLE 10007
-.ch

Wode: Time Grarh: Z.6050
ilelZgburlSkark 1GrarhiQuik

: FORCE
: Timg GFarh...

: Evenks with Enkry
f Eglgcked Evenks

$ Xin31e Foint

3

ile SbarklGrarhiQui

Choose 2eFa Whin Feady

I2ero ICancll

You are returned to the main screen and the sensor’s reference is set to zero.
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Restoring EasyData Default Settings

The default EasyData settings are appropriate for a wide variety of sampling
situations. If you are unsure of the best settings, begin with the default settings,
and then adjust the settings for your specific activity.

1. Make sure an Auto-I1D sensor is connected.
2. Select(File), from the main screen and choose New.

EasyData restarts in the default data-collection mode, and the default settings are
restored. Note: All unsaved data is also erased.
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Quick Start: Graphing Temperature with

Vernier EasyTemp™

You can connect the EasyTemp™ USB temperature sensor to a Tl-84 Plus
calculator and use EasyData to watch the effect of holding the sensor in your
hand. This exercise uses the Time Graph mode to collect samples automatically

at regular time intervals.

1. Turnthe TI-84 Plus calculator on, and display the home screen.

2. Connect the EasyTemp sensor to the calculator.

After a few seconds, the EasyData main screen is
displayed. The screen shows the current EasyData

mode and the current sensor reading.

3. Select(start]to start collecting data, and then wait five

seconds.

4. Hold the end of the EasyTemp sensor for about 30

seconds.

The graph shows the temperature as it changes.

5. Select(stop] to stop collecting data

EasyData displays a scaled graph of the collected

temperatures.

6. Press(® repeatedly to scroll the cursor to the right, and

note the temperature at each data point.

7. When you finish exploring the graph, select [Main] to

return to the EasyData main screen.

TempgFaburlC)

Hode: Time Grarh: 10052
IFilel5ekurEEarE iGrarhiguit]

TemplC) IZ.B

I5bep | Timg(s)

=0 T=zh.9
TempLC)

Tirg (5]

Ady IF1ots TAR#Z Hain_I

Ly =z0.8
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8. Select(Quit) to quit EasyData. Fzady to auits

Timg in L1
TempLC)in L2

9. Select(oOK).

ICanc11 0K |

A message notes the lists in which the data can be
found.

You have completed the Quick Start exercise for collecting temperature. To learn how to

collect data with a motion sensor, complete the Quick Start exercise for collecting motion
data. The remainder of this guide contains detailed instructions and reference information
for using EasyData features.
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Quick Start: Graphing a Ball Bounce with a CBR 2

You can connect the CBR 2 motion sensor to a TI-84 Plus calculator and use
EasyData to graph the motion of a bouncing ball. This exercise uses the Ball
Bounce mode to collect samples automatically at regular time intervals.

1. Turn the TI-84 Plus calculator on, and display the home screen.

2. Connect the CBR 2 to the calculator's USB port. [ Di““ﬂl':j_*ilm ]

After a few seconds, the EasyData main screen is
displayed. The screen shows the current EasyData

mode and the current sensor reading. Hode: Time S aph: =ue)

IFilel5ekurEEarE iGrarhiguit]

1: Disk

& Timg Grarh...
cH Diitﬂl'l_l:t Haktch
3. Select(setup] and choose Ball Bounce. 4: Welocity Hatch

6: Evenks with Entry

Hode 71 2eFo...
| il StarklGrarhiQuit

[ Diskanceirm) ]

4. Pick up a ball and hold the CBR 2 above the ball.

Hode: Eall Bouncs

IFilel5ekurEEarE iGrarhiguit]

5. Select(start] to begin data collection. EBall Eaunce
Hold Ehe BaTl ak 1eask
half a meker belaw Ehe

Follow the on-screen instructions to collect motion data for the rotion detector. Choose
. Nexk ba Conkinug.
bouncing ball.

Inexk 1Canc1l

Eall Bouncs

IF desiteds disconngck bhs
calculator, To stark daka
colleckions press TRIGGER
oF START/ETOF.

IF necessarys Feconngck
Ehe calculakors then
c_h-:--:-s-z Nxk.

1Nk |
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6. Once the motion data has been transferred, a graph of
the ball’'s motion is displayed.

7. ldentify a bounce on the graph with a uniform shape to it.

: Zhakiskics...
s Lingar Fit
. : Quadratic Fik
Select (Anlyz) and choose Select Region from the : Power Fit
analyze menu. Tnbegear

A Region Select warning message will be displayed.
Select(OK ).

8. Press () repeatedly to scroll the cursor to the
beginning of a uniform bounce. Select (0K ] to set your
left boundary marker.

Press () repeatedly to scroll the cursor to the end of H=E (BN
the uniform bounce. Select (0K to set your right Diskird
boundary marker. A graph of the selected region will be
displayed.

Timsisa
TRy 1F1ots TAn@zl Hain 1

9. Select(Plots] to view the corresponding velocity and
acceleration graphs.

10. When you finish exploring the graphs, select (Main]
to return to the EasyData main screen.

11. Select(Quit). A message notes the lists in which the [ Feady To anis
data can be found. L T

Select(0OK ] to quit EasyData.

ICanc11 0K |

You have completed the Quick Start exercise for collecting motion. The remainder of
this guide contains detailed instructions and reference information for using EasyData
features.
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Collecting Multiple Data Runs

In order to compare consecutive runs of data, it is necessary to store your current
data before performing the next data-collection trial. When collecting data with a
single sensor, EasyData will allow you to store two runs of previous data for
comparison and analysis with your current data.

Each time a run is stored, list L3 is copied into L4 and list L2 is copied into L3.

Your independent variable will always remain in list L1 and should be kept
consistent between data-collection trials. To view all data runs on a single graph,
refer to the Graph Features and Analysis section. Keep in mind that storing data is
not the same as saving data in an experiment. For information on saving data,

refer to the Managing Data section.

Storing Data
1. When data collection has been completed, select (File), TTRTTET

and then select Store Run. L e pog

ROy AS..
H: Dglgki...

B: Helr
74 Abaut Fh: Z.605)

|Iﬂﬂ5ttupl5tur’tIlir'-:lp-hlﬁuitl

2. The Store Latest Run screen will appear identifying

X Sbare Lakgst Kun
where the data will be stored. Select [OK | to store your This eFcFation Will Cops
data Lk LYyand Lz bo L2

) Th dakain L* and LY
Wil b overFwrikben.
1Canc1l Ok |

3. You are now ready to collect a new run of data. Note: It is not necessary to store the
data following your third data-collection trial.
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Data Collection Modes

EasyData has several modes that let you collect data automatically or

manually. The five most common modes are listed below.

* In Time Graph mode, EasyData automatically collects a specific
number of samples at regular time intervals. You set the interval (in
seconds) and the total number of samples to collect. You can stop the

sampling manually, if you wish.

* In Events with Entry mode, you capture samples manually for a set
of events that you define. For example, you might want to collect
Boyle's law data using a gas pressure sensor to sample pressure

readings for corresponding volumes of a container.

* In Selected Events mode, you capture samples manually every time
(Keep) is selected. For example, you might want to collect individual
temperature and pH readings along a stream bank at different

locations.

* In Single Point mode, an averaged reading is collected for each data
collection. A consecutive reading is collected each time a new data
collection is started. This mode is ideal for environmental monitoring

such as stream temperature or pH.

* In Rate mode, the rate of periodic data, such as heart rate or sound
waveforms, is calculated. This mode can be set to collect rate
readings in beats per minute (bpm) or Hertz (Hz). Only select sensors

support rate mode.

When you change an EasyData mode or setting, the change
remains in effect until you restore the default settings, or
connect a different sensor. If a new sensor is added, you have
the option of adding the new sensor and retaining the
previously set mode or restoring the mode to the default
settings.

Nt Fgnsor Debecked

Nt = Delekes 211 daka
and dekgcks sensars.

Add = Adds newt SEnsorisls
Fekdins currsnk sekup and
daka,
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Collecting Data Automatically (Time Graph)

To collect data in the Time Graph mode

This example uses a force sensor connected to an EasyLink and a TI-84 Plus
calculator. Your screens will vary depending on which sensor and data-collection
device is attached.

1. Turn the calculator on, and start the EasyData app.

After a few seconds, the EasyData main screen is
displayed. The screen shows the current EasyData
mode and the current sensor reading. The default mode
for most sensors is Time Graph.

BUAL F; FORLE 10007
-.2d5

Wode: Time Grarh: Z.6050
IFilel5ekurEEarE iGrarhiguit]

2. Select(File] and choose New to restore data collection
and sensor defaults.

ORCE 100N

A EcturEtartTGrarh Uikl
3. Select(start] to begin collecting data.

4. Data collection will automatically end when all samples
have been collected. To stop data collection early,

select (Stop).

When data collection has ended, EasyData displays a
graph of the collected data.

EasyData Guidebook 13



To change Time Graph settings

This example uses a force sensor connected to an EasyLink and a TI-84 Plus
calculator. Your screens will vary depending on which sensor and data-collection
device is attached.

1. From the EasyData main screen, select (Setup), and

then select Time Graph.. to open the Time Graph :: Tifs GFaEh..
. . + Evgnks with Enkry
Settings wizard. : Egleched Events

$ Xin31e Foint
: Ratk...

ile SEbarklGrarhiQuik

The current Time Graph settings are displayed. Time Grarh Zethngs

Zamele Inkeryal 5i:

NMumber of fﬂrgﬂts:
E:-:p-zr'im-znt3LEn3th {38

Adv TEdit ICanc1l O

2. Select(Edit] to enter new Time Graph settings beginning with the sample interval.

| SameTe Inkerval

Press to clear the old sample interval and type
in the new interval. Select (Next) to advance to the
number of samples screen.

Enkir Eimg bebwsen
SAME1%s in SeConds:

TEack INexk 1Canc]l

Press to clear the old number of samples and RUmbEF oF SamEies
type in the new number of samples. Select (Next] when
finished to display a summary of the new settings.

Enkir numbgr oF sameles
b colleck:

TEack INexk 1Canc]l

3. Select(0OK ) to return to the main screen. TURL F; FORCE 100D

Hode: Timg GFarh: S05)
IFilel5ekurEEarE iGrarhiguit]

EasyData Guidebook




Collecting Data Manually (Events with Entry)

In Events with Entry mode, each reading collected from a sensor becomes a 'y
value. After each reading, EasyData prompts you to enter the corresponding x

value.

To collect data in Events with Entry mode

This example uses a gas pressure sensor connected to an EasyLink and a TI-84
Plus calculator. Your screens will vary depending on which sensor and data-

collection device is attached.

1. Turn the calculator on, and start the EasyData app.

After a few seconds, the EasyData main screen is
displayed. The screen shows the current EasyData
mode and the current sensor reading.

2. From the EasyData main screen, select (Setup], and
then select Events with Entry.

3. Select(start] to begin collecting data. EasyData waits
for you to collect the first sample.

4.  When you are ready to collect the first sample (y value)
and the displayed reading appears stable, select (Keep].

GA% FREZEURECKFAD

Ol 18

Hode: Time GFaph: 200053
IFilel5ekurEEarE iGrarhiguit]

1: FREZ®
2 Timg GFarh...

Y: Sglgcked Evenks
E: Zin31% Foint

ile SEbarklGrarhiQuik

GA% FREZEURECKFAD

Ol 18

Hode: Events wikh Enkry

IFilel5ekurEEarE iGrarhiguit]

FREZZCKFAY 1B87.27

Event Numbgr 1
Choose Begp b colleck data

THeF | Hain

EasyData Guidebook
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You are prompted to type in an x value that corresponds
to the sample you just collected. Enter it and select(OK |

to prepare for the next sample.

Repeat the above step for each additional sample to be
collected.

When you have finished collecting data, select( Stop|.

The data you have collected are displayed as a graph.

Press (® or ) to review your data, or select (Main) to
return to the EasyData main screen.

Enker Malus

]

ICanc11 0K |

FREZZCKFAY ini.r78

Event Numbgr 2
Choose Begp b colleck data

THeF | | Hain_|
=) ¥=186.98

.FREZZ(KFA)

+

+
+
Events.

|IHd'.'IF'In:-|:5 1anT1vz2l Hain |
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Collecting Data Manually (Selected Events)

In Selected Events mode, each reading collected from a sensor becomes a 'y
value. EasyData automatically assigns the sample number as the x value.

To collect data in Selected Events mode

This example uses a pH sensor connected to an EasyLink and a TI-84 Plus
calculator. Your screens will vary depending on which sensor and data-collection

device is attached.

1. Turn the calculator on, and start the EasyData app.

After a few seconds, the EasyData main screen is
displayed. The screen shows the current EasyData
mode and the current sensor reading.

2. From the EasyData main screen, select (Setup], and
then choose Selected Events.

3. Select(start] to begin collecting data. EasyData waits
for you to collect the first sample.

P
H.56d

Wode: Time Grarh: 120052
IFilel5ekurEEarE iGrarhiguit]

1:FH
2: Timg Grarh...
2 Evenks with Enkry

E: Zin31% Foint

Hode: Zelecked Evints

IFilel5ekurEEarE iGrarhiguit]

4.  When you are ready to collect the first sample (y value) FH 3972
and the displayed reading appears stable, select (Keep].
Event Number 1
Choose Kger bo Colleck daka
TKeer | Hain
EasyData Guidebook 17



Repeat the above step for each additional sample to be collected.

When you have finished collecting data, select( Stop|.

The data you have collected are displayed as a graph. =] Y425
Press (® or ) to review your data, or select (Main) to G *
return to the EasyData main screen. ) +

Evgnts

Fﬁd\'lF'Iots 1an1x 21 Hain |
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Collecting Data Manually (Single Point)

In Single Point mode, EasyData samples readings from the sensor for a 10
second period. When sampling is finished, the mean reading is calculated and
displayed. Each time a reading is collected, it is stored in memory for future use. If
you wish to clear previously collected data, select New from the File menu.

To collect data in Single Point mode

This example uses an EasyTemp and a TI-84 Plus calculator. Your screens will
vary depending on which sensor and data-collection device is attached.

1. Turn the calculator on, and start the EasyData app. TS
£o. 3

After a few seconds, the EasyData main screen is
displayed. The screen shows the current EasyData
mode and the current sensor reading.

Hode: Time Grarh: 10052
IFilel5ekurEEarE iGrarhiguit]

2. From the EasyData main screen, select (Setup], and
then select Single Point.

TempgFaburlC)

1: TemFk
2: Timg Grarh...

Z: Evenks with Entry
Y: felgcked Evenks

3. Select(start] to begin collecting data. EasyData collects TemFeFOtOreiid
data for 10 seconds. £h.d

When data collection has finished, the averaged

reading is displayed. Hode: Sindle Paink
IFilelZ e turiZtart GrF arhiduit]

4. If you wish to keep the reading and prepare EasyData Terpic) FEE)
to take another, select(OK ).

If you are finished and no other readings are to be

taken, select(Cancl). Event umber 1
ICanc1l OK |

5. To collect another reading, repeat Steps 3 and 4.

EasyData Guidebook 19



Specialized Data Collection Modes

Using Motion Detectors

In Distance Match mode, EasyData helps to build understanding of graphs by
letting you try to create data that matches a predefined graph. The sample interval
and number of samples are preset and cannot be changed. Each of the preset
plots is randomly generated so that students have the option of matching a new
plot every time.

In Velocity Match mode, students work to match preset plots of velocity rather
than distance. Interpretation of velocity plots helps to further the understanding of
graphs established during Distance Match. The sample interval and number of
samples are preset and cannot be changed. Each of the preset plots is randomly
generated so that students have the option of matching a new plot every time.

Ball Bounce mode, is a specialized routine to help students understand the
motion of a bouncing ball. When data is collected EasyData adjusts the data, with
respect to the floor, so that each bounce on the distance graph has the same
minimum distance. This helps students to visually connect the data on the graph to
the perceived motion of the ball. The sample interval and number of samples are
preset and cannot be changed.

20
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To collect data in Distance Match

This example uses a CBR 2 connected to a TI-84 Plus calculator.

1. From the EasyData main screen, select (Setup), and
then select Distance Match.

2. Select(start] to begin the activity.

3. Follow the instructions displayed in the Graph Match
dialog box. Select (Next] to display the next screen.

4. A graph of distance vs. time is displayed. The graph
should be examined before attempting to match the
graph. When ready to perform the match, select [ Start]
to begin collecting data.

Walk back and forth in front of the motion sensor to
match the displayed graph.

[ Diskanceim) ]

l. 349

Hode: Timg GFarh: S05)
IFilel5ekurEEarE iGrarhiguit]

1: Dist
2 Timg GFarh...
H: Melocite Hakeh

E:Ball Bouncs
6: Evenks with Entry

Hode 71 2eFo...
| il StarklGrarhiQuit

[ Diskanceim) ]

l. 34

Hode: Distance Hatch

IFilel5ekurEEarE iGrarhiguit]

Grarh Haktch
Try ba match the Ararh
on Ehe nexk sCcregn.
Ztudy the 3rarhs then
choose Zkart ko colleck
data,

Inexk 1Canc1l

Diskimd

N

a

IZkark]l  Tirg(s)

Diskimd c.cH

T\

I5bep | Timg(s)
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Select (New) to display a new graph to match, or select
(Retry] to match the same graph already displayed.
When finished, select [Main] to return to the main
screen.

IMew Thetrel Hain_ leis)
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To collect data in Velocity Match

This example uses a CBR 2 connected to a TI-84 Plus calculator.

1. From the EasyData main screen, select (Setup), and
then select Velocity Match.

2. Select(start] to begin the activity.

3. Follow the instructions displayed in the Graph Match
dialog box. Select (Next] to display the next screen.

4. A graph of velocity vs. time is displayed. The graph
should be examined before attempting to match the
graph. When ready to perform the match, select [ Start |
to begin collecting data.

Walk back and forth in front of the motion sensor to
match the displayed graph.

[ Diskanceim) ]

l. 349

Hode: Timg GFarh: S05)
IFilel5ekurEEarE iGrarhiguit]

1: Dist
2: Timg Grarh...
2 : Diskancs Makch

E:Ball Bouncs
6: Evenks with Entry

Hode 71 2eFo...
| il StarklGrarhiQuit

. 308

[ Diskanceim) ]

Hode: Yelociky Hakch
IFilel5ekurEEarE iGrarhiguit]

Grarh Haktch
Try ba match the Ararh
on Ehe nexk sCcregn.
Ztudy the 3rarhs then
choose Zkart ko colleck
data,

Inexk 1Canc1l

e 1im’s)

—

RO

Skark Tirg (5]

e 1im’s) -rEZ

—
L,

I5bep | Timg(s)
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Select (New) to display a new graph to match, or select
(Retry] to match the same graph already displayed.
When finished, select [Main] to return to the main
screen.

e 1im’s)

7B

F

L

IMew Thetrel Hain_ leis)
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To collect data in Ball Bounce

This example uses a CBR 2 connected to a TI-84 Plus calculator.

1.

2.

3.

From the EasyData main screen, select [ Setup), and
then select Ball Bounce.

Pick up a ball and hold the CBR 2 above the ball.
Select(Start] to begin data collection.

Follow the instructions displayed in the Ball Bounce dialog box.
Select(Next) to display the next screen.

e

[ Diskanceim) ]

Hode: Timg GFarh: S05)
IFilel5ekurEEarE iGrarhiguit]

1: Dist

2: Timg Grarh...
Z: Distancs Makch
4: Mglocike Hakch

6: Evenks with Entry

Hode 71 2eFo...
| il StarklGrarhiQuit

[ Diskanceirm) ]

LH3H

Hode: Eall Bouncs

IFilel5ekurEEarE iGrarhiguit]

Eall Bouncs
Hold khe ball ak T¢ask
half a pigker below the
rgkion detector, Chooss
Nexk o continug.

Inexk 1Canc1l

Eall Bouncs

IF desiteds disconngck bhs
calculator, To stark daka
colleckions press TRIGGER
oF START/ETOF.

IF necessarys Feconngck
Ehe calculakors then
c_h-:--:-s-z Nxk.

1Nk |
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4. Once the motion data has been transferred, a graph of
the ball's motion is displayed. Scroll through the
collected data points on the graph screen using the ()
and @ keys.

Select (Plots] to display a plot of velocity or acceleration,
or select[Anlyz] to analyze the displayed graph. When
finished, select [Main] to return to the main screen.
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Using Photogates

When a photogate is attached, there are four photogate data collection modes that
can be used. These data-collection modes are only available when a photogate is
set up. Photogates cannot be used in conjunction with any other sensors and must
be connected to the digital (DIG) channels of the LabPro or CBL 2. When using an
older photogate, it may not auto-ID and it will be necessary to set up your
photogate manually.

Once the photogate is set up, the gate status will be displayed in the meter on the
main screen. To test the photogate, block it with your hand; the status should
report as Blocked. Once you remove your hand, it should change to Unblocked.

The default mode is Motion Timing. This mode is appropriate for a picket fence
experiment, a smart pulley, or a user-defined device. Only auto-ID photogates may
be daisy-chained. During operation, times are recorded as leading opaque edges
of a device pass through the photogate beam. These times are used to calculate
distance, velocity and acceleration.

In Gate Timing mode, the time during which one or two photogates are blocked is
measured. Corresponding velocities will be calculated from the measured times
and the width of the object used to block the gate.

In Pulse Timing mode, the time between two blocking events is measured and
stored. If you are using one photogate, the timing starts when the photogate is first
blocked, and it stops when the photogate is blocked again. When two photogates
are used, the timing starts when the first photogate is blocked, and stops when the
second gate is blocked.

In Pendulum Timing mode, the period of an object as it oscillates through the
photogate will be measured.
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To collect data in Motion Timing mode

This example uses a photogate connected to a CBL 2. During the experiment, a
Vernier Picket Fence is dropped through the photogate.

1.

From the EasyData main screen, select (Setup), and
then select Motion Timing....

The default Motion Timing settings are displayed. The
default device should be set as a Vernier Picket Fence.
Select (0K | to return to the main screen.

Select(Start] to begin collecting data. Wait for the data-
collection device to beep, then drop the Picket Fence
through the photogate.

When all eight opaque bars of the Picket Fence have
passed through the photogate beam, data collection will
end. A graph of distance vs. time will be displayed.

Select (Plots] to view the corresponding velocity and
acceleration graphs.

Select (Main) to return to the main screen.

DIG1i:Fhotodaks

P DIGL:Ekgks

2 : Hokion Timind...
s hake Timind...
: Fulse Timind...

: Pendulur Timind

Hode B: Other S¢nsors...
| il StarklGrarhiQuit

Hokion Timind Zekkinds
Deyics THpe:
VYeknigk Ficket Fencs
Leadind Ed3¢ Diskipl:
0E

furaber of Eddes:
B

LEdit ICanc1i Ok |

| Fhotodats Tirind

Haik FoF the beerss Lhen
bedin HoUr eXperimenk.

Skop

LERILER =1
- Diskim)

Tirg (5]

Ady iF1ots TAn1»20 Aain I .

LERILER =1
- Diskim)

1: DIGL:Diskird vs Timg

2 MeTimdsd vs Time
 HCce 1M sED v Timg )

fidy TAPLPN AR 1»21 Hain I .
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Options: To use a device other than a Vernier Picket Fence, select [ Edit] from the Motion
Timing Settings dialog box and select one of the following.

Pulley (Outside Edge) if you are using a 10-spoke Super Pulley and want to measure
rotational or linear motion based on the outside diameter of the pulley wheel. For example,
rolling the pulley along a table top.

Pulley (Inside Edge) if you are using a 10-spoke Super Pulley and want to measure
rotational or linear motion created by a string running through the pulley’s groove. For
example, setting up an Atwood’s machine experiment.

User Defined when using a different type of device like a bar tape or a 3-spoke pulley.
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To collect data in Gate Timing mode

This example uses a single photogate connected to a CBL 2. During the
experiment, a regular #2 pencil will be passed through the photogate. Gate Timing
can be used with one or two photogates.

1. From the EasyData main screen, select (Setup), and DIGLFhetedats

then select Gate Timing.... : DIG1kate

: Hokion Timind...
% Gaks Timind...

: Fulse Timind...

: Pendulur Timind

: Okhgr Zensars...

ile SEbarklGrarhiQuik

The Flag Width screen is displayed. Press and |
type in the width of the object that will be passing
through the photogate. Select(OK ] to return to the main

Enter F1a3 Hidkh

Entgr widkh of F1a3
in pekeks.

screen.
1Canc1l Ok |
2. Select[start] to begin collecting data. Wait for the data- [_Fhetedate Tirind
collection device to beep, then pass the pencil through Wit FoF bhe becrss bhen
the photogate once. bedin HoUr ¢xXpcFimenk.
Zhap
T_he time the gate is blockeq is displayed along with the TP
trial number. Pass the pencil through the gate several Gt Bmelsk
more times. '
Trial humber:
—
Zhap
3. Select(stop] to stop collecting data. A graph of time K=l [EXTCE
blocked vs. trial number is displayed. _.“/“”
Trial
iR (Flots (A= Hain 1-
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4. Select(Plots] to view the corresponding velocity graph. n=1 Y004z
Tenkisd

_ 1: DIGitabis) vs Trial
5. Select(Main) to return to the main screen. 21 Wellrs) vs Trial | e
irdv (AT MARY 2] Hain 1.

Options: When collecting data in Gate Timing mode, it is possible to use one or two
photogates. The example above describes the use of a single photogate.
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To collect data in Pulse Timing mode

This example uses two photogates connected to a LabPro. The gates are spaced
0.5 meters apart along a ramp. During the experiment, a cart will be passed
through the two photogates.

1.

From the EasyData main screen, select (Setup), and
then select Pulse Timing....

The Gate Distance is displayed. Press and type
in the distance between the photogates. Select( 0K | to
return to the main screen.

Select(start] to begin collecting data. Wait for the data-
collection device to beep, then allow the cart to pass
through each of the photogates.

The time required for the cart to pass from the first to
the second photogate is displayed along with the trial
number. Pick up the cart and place it at the top of the

ramp. Pass it through the photogates several more
times.

Select(Stop] to stop collecting data. A graph of time vs.
trial number is displayed.

s DIGL:Ekgks
s DIGE:Ekgks
* Hokion Timind...
P Gake Timind...
P Fulse Timind...

: Pendulur Timind

Hodg 7 2 Dthel Z4nsoFs...
| ile SEbarklGrarhiQuik

| Enker Gake Distance

L] T B RN oLl

Enker diskancs bebwesn
Aakss in mgkers.

[ ]

ICanc11 0K |

| Fhotodats Tirind

Haik FoF the beerss Lhen
bedin HoUr eXperimenk.

Skop

Fulss Timind

Latesk Fulse Len3this):
c.cxB7995

Trial hurbgr:

i

Skop

n=z Y=Z.cx08

: Trial
TRy 1F1ots TAn@zl Hain 1
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4. Select(Plots] to view the corresponding velocity graph.
5.  Select[Main] to return to the main screen.

Options: When collecting data in Pulse Timing mode, it is

H=3 ¥=z.2398
ks

1: DIGL:akis) vs Trial
2 Mgl s v Trial

Z: DIGE kisd v Trial

b Welimdsd vs Trial .o

Iy ISTIPMAN ] Hain 1.

possible to use one or two photogates. The example above describes the use of a two
photogates. When performed with a single photogate, time is measured between two

consecutive blocks of the gate.
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To collect data in Pendulum Timing mode

This example uses a single photogate connected to a LabPro. During the
experiment, a pendulum bob repeatedly passes through the photogate.

1. From the EasyData main screen, select (Setup), and
then select Pendulum Timing....

2. Select[start] to begin collecting data. Wait for the data-
collection device to beep, then release the pendulum so
that the bob passes through the photogate.

The time required for the pendulum to pass through the
photogate three times (a full period) is displayed along
with the trial number. Allow the pendulum to continue
oscillating to collect multiple periods.

3. Select(stop] to stop collecting data. A graph of period
vs. trial number is displayed.

4. Select(Main] to return to the main screen.

DIG1i:Fhotodaks

P DIGL:EEgk:

* Hokion Timind...

s hake Timind...

P Fulse Timind...
E: Fendulurm Timind

: Okhgr Zensars...

SEbarklGrarhiQuik

ile

| Fhotodats Tirind

Haik FoF the beerss Lhen
bedin HoUr eXperimenk.

Skop

Fandulum Timind

Latest Feriod(s:
1.90040z

Trial hurbgr:

|H

Shop
w=s Y=1.732
JFeriodis)

L%

) Trial
IRAv IFIots (AnE2] Hain 1_-
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Miscellaneous Data Collection

Titration mode cannot be selected and will only appear if a Drop Counter along
with an analog sensor is being used. When this mode is set all data-collection
settings are preset and cannot be changed.

When the titration mode is started, the LabPro or CBL 2 is instructed to collect
2500 samples from the attached sensor at a sample interval of 1 sample/second.
It is best to set the drop rate of the titrant no faster than 1 drop/second.

To stop data collection, it is best to select (stop) rather than allow all 2500 samples
to be collected. When data collection is stopped, first and second derivatives are
calculated. The derivative calculations will only apply to data collected from a
sensor in CH1 of the data-collection device.

To perform a titration without using a Drop Counter, refer to the data collection
mode Events with Entry found earlier in this section.

Long-Term mode, is automatically set if the sample interval of a Time Graph is
set above 270 seconds or the experiment length exceeds 1800 seconds (30
minutes). When Long Term is set, the data-collection device can be disconnected
from the calculator during data-collection. Once all data has been collected,
reconnect the data-collection device and follow the on-screen instruction to retrieve
the data. This mode cannot be used with EasyLink or EasyTemp.
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Graph Features and Data-Analysis Tools

After collecting data, EasyData displays a graph of the data, automatically
scaled for easy viewing. The calculator is placed in Trace mode
automatically so you can scroll through the collected data points on the
graph screen using the ® and @ keys. Several common, data analysis tools
are accessible from the graph screen.

Graph Screen Overview

Adv

(Plots

The x-axis (horizontal axis) is the independent variable. For
example, in Time Graph mode this represents time, or in Events with

Entry mode it is a set of user-defined events.

The y-axis (vertical axis) is the dependent variable. In all data
collection modes, it is the physical data collected by the attached

Sensor.

V=3, 31?
|FI:IREEI:I'|J

VY \l

Ady IF1aks TART»2] Hain

The Advanced menu enables the plotting of
graphs using data collected from previous
data-collection trials, calculated data, data
entered by hand, or derivatives calculated
during titrations.

tLxws Lz
LZ i LE
LM s L1

PLEwsLy
B:Lzand L= ws L1

When multiple sensors, motion detectors, or photogates are used to
collect data, the Plots menu lists all possible data plots that can be

graphed.
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(Anlyz] The EasyData application has many analysis

L Statistics. ]
tools with which to analyze data. Refer to the | Guadratis Fit
Analyzing Data section for more information. : Evpancntial Fit

s Inkgdral...

: Egleck Redion...

(Main)  The Main button is used to exit the graph
screen and return to the main screen.
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Performing Statistics or Integral calculations

Statistics and Integral calculations can be performed over any region of the data shown on
a graph. Statistics and Integral calculations are only allowed on a graph that is displaying a
single dependent variable on the Y-axis. Use the choices from the (Plots] and [ Adv ] menus

to display a graph with only a single dependent variable on
the Y-axis.

1. From the EasyData graph screen, select [ Anlyz], and
then choose Statistics.

2. Scroll through the collected data points on the graph
screen using the ® and ) keys. Move the cursor to
the left boundary of the data to be analyzed and select
(OK). A vertical line representing the left boundary
marker is displayed.

3. Move the cursor to the right boundary of the data to be
selected and select (OK ).

4. A screen is displayed with the results of the statistics
calculations. Select(OK ] to return to the graph screen.

To calculate an integral instead of statistics, select
Anlyz] and choose Integral, then repeat Steps 2 — 4.

=0 =24
TempLC)

Tirg (5]

[Adw IF1ats IAn1e 2l Hain

s Lingar Fik
: Quadratic Fit

: Fowgk Fit

s Exponcntial Fik
s Inkgdral...

: Egleck Redion... (51

A IF1ats K Hain

il - L

hEL K] =24

Sk Left BEound  ICanc1l Ok |

gk Kidht BEound TEack 10K |

Skakiskics Resulks
Mgdn: 26 Z2EHEY
minipum: 24021352
Maximurm: 7. 208408
skd. dey: 1.03E32E
nura FRs: 28
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Curve Fits

There are four types of curve fits available in the [ Anlyz] menu found on the EasyData
graph screen. Each curve fit is unique and designed for a specific use. When a curve fit is
selected, it will be performed on all of the displayed data. To fit a curve to a specific region
of data, use the Select Region option to isolate only the data you wish to work with. Curve
fits can only be applied to a single data set at a time. For multiple data sets, repeat the
curve fit procedure for each data set being analyzed.

1. From the EasyData graph screen, select [ Anlyz], and b= ¥=1B6.86
then choose one of the four displayed curve fits. FPREZSLRPAD

+
+

Linear Fit — This fit is calculated in the form y = a*x + b. ' " Events.
Values for a, b, and a curve fit correlation R are A [P1oks Tzl Hain
calculated and displayed.

B 1 Statistics...
i it ic fit i i 2: Linear Fit
Quadratic Fit — This fit is calculated in the form ) B
y = a*x"2 + b*x + c. Values for a, b, and ¢ are calculated T -
. . . . . . * . 1 1
and displayed. A minimum of 3 data points is required. 6: Inkedral...
© |Prfelect Redion.. Lo

1 IF FTAPR Hain 1 -
Power Fit — This fit is calculated in the form y = a*x"b. Rl rait

Values for a and b are calculated and
displayed. A minimum of 2 data points is
required and all data points must be
positive, non-zero values.

Exponential Fit — This fit is calculated in
the form

y = a*e”(-b*x). Values for a and b are
calculated and displayed. A minimum of 2
data points is required and all Y-axis data
must be positive, non-zero values.

2. The curve fit calculation is performed and the curve-fit Torve Fil CocFRicients
coefficients are displayed. Select(OK ] to return to the zfaﬂsx;;mi
graph screen. b= -.9387zE8
I T]
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EasyData displays the curve fit drawn over the original
data points. Scroll through the collected data points on
the graph screen using the (® and (O keys.

To move the trace cursor to the curve fit, press A or ©@.
The cursor can now be moved along the curve fit.

u=10 =008
TFREZSCRFAD

Yenks.

|IHd'.'IF'In:-|:5 1An1» 21 Hain |-

¥=11.1979 Y=EH.B1
TFREZSCRFAD

Yenks.

|IHd'.'IF'In:-|:5 1An1» 21 Hain |-
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Select Region

The Select Region feature is used to isolate a specific and continuous region of a data set.
Data outside of the selected region is permanently deleted. The selected region is copied
from the calculator’s data lists, all list are cleared of data, and then the selected data is
copied back into the lists. Once this feature is used, the data outside your selection is
permanently deleted. It may be wise to use the Save As option from the (Filel menu before
performing a Select Region.

1.

From the EasyData graph screen, select [ Anlyz), and
then choose Select Region.

Note: Selecting a region of data causes the deletion of
all data outside of the region selected.

Scroll through the collected data points on the graph
screen using the (® and () keys. Move the cursor to the
left boundary of the data to be selected and select (OK ).
A vertical line representing the left boundary marker is
displayed.

Move the cursor to the right boundary of the data to be
selected and select (OK ).

The graph screen is displayed with the selected region of
data. When data analysis is finished, select [ Main] to
return to the main screen.

n=z.EL =187
[oiskCrn

m
Tirgis),

1 Ady IF1ots TAR1#Z Hain_1

 Zhatiskics...
s Lingar Fik
: Quadratic Fit

: Fowgk Fit

s Exponcntial Fik

: Inkgdral...

n=i.1t Y=.zx8

e

Sek Left Bound  [Canctl O 1
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Managing Data: Saving, Opening and Deleting
Experiments

Using EasyData it is possible to save your experimental setup along with any
collected data, for later use. When an experiment is saved it includes the current
sensor calibrations, data-collection parameters, and any data that had been

collected.

Saved experiments are easy to open and help to save time when repeating
experiments. Calculator memory does have limitations and it is advisable to
routinely delete unnecessary experiment files. The EasyData application has been

designed to allow a maximum of 50 saved experiment files.

Saving an Experiment
1. Select(File)], and then select Save As....

2. Using the calculator keypad, enter a name for the
saved experiment. The experiment name can include
both letters and numbers, but must be no longer than 8
characters and cannot begin with a numeral.

3. Select( 0K to save the experiment

1: N
2 OFgh...

H: Delkke...
£: Zkorg Fun
B: Helr

74 Abouk Fh: 1z005)

|Iﬂﬂ5ttupl5tur’tIlir'-:lp-hlﬁuitl

Experimgnt Nams
Narae HoUr eXpcrimenk.
Limit ko B charackers.

]

ICanc11 0K |

Experimgnt Nams
Narae HoUr eXpcrimenk.
Limit ko B charackers.

ICanc11 0K |
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Opening an Experiment
1. Select(File), and then select Open....

2. The Open Experiment screen is displayed. Select the
experiment to be opened and then select (0K ).

3. The experiment is opened and you are returned to the

main screen.

Deleting an Experiment
1. Select(File), and then select Delete....

2. The Delete Experiment screen is displayed. Select the
experiment to be deleted and then select( 0K ).

3. A message appears asking if you are sure you want to
delete the experiment. Select( Yes | to delete the
experiment and return to the main screen.

E: Ztore Run
6 Helr
74 Abouk Fhi 120052

IR cturEEarE GrarhiRuit]

Orsn ExFerinienkt

c: ExFOz
Z: ERFOZ
Y: EXFOY

ICanc11 0K |

1: N
2 Orgn...
2 Eave AS...

E: Ztore Run
6 Helr
74 Abouk Fhi 120052

|Iﬂﬂ5ttupl5tur’tIlir'-:lp-hlﬁuitl

Delgks EXpgriment

1: EXFO1
c: ERFOz

Y: EXFOY

ICanc11 0K |

| DgTike Experiment
AF Yol SUFE 0U Wank
ko deleks Ehis File?
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Editing a Sensor’s Calibration

When EasyData detects a sensor, it automatically loads a calibration for that
sensor. If you wish to edit a sensor’s calibration, you can do so by manually

entering new calibration values or by using either a single-point or two-point

calibration procedure.

Manually Inputting a New Calibration
1. From the EasyData main screen, select (Setup), and

then select CH1: (or the appropriate channel). S

Z: Evenks with Entry
Y: Sglgcked Evenks
E: Zin31% Foint

B: Rakg...

Hode 74 2eFo...
| il StarklGrarhiQuit

2. Select( calib ). Tenior SeiF
Sensor: DUAL F FORCE 10
Channgl: CH1:

Uniks: Chd

I (VTN (VN T i T

3. Select(Edit]. A menu is displayed showing the different —
. . 1 1
calibration methods. Equation: Tincariax+b
ERL Rl L

4. Select Manual Entry.... L: T Foink Live...
: Zind1 Foink Livk...
[ Edit | [CancTI TR |

5. The slope for the current calibration is displayed. Press

to erase the displayed value. Type in your new
slope value and select [Next).

[ Hanual Entre Catibratien

Enkir a yalug For Ehe

a: Tingariax+by

I
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6. The intercept for the current calibration is displayed.
Press to erase the displayed value. Type in your
new intercept value and select (Next).

Hanual Enkry Calibrakion

Enkir a yalug For Ehe

b: Tingariax+bl

I

Zensor Calibration
Equation: Tingariax+b)

7. Select(0OK ) from the Sensor Calibration screen. Select
[OK ] again to return to the main screen,
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Creating a New Calibration using Two Points

1. From the EasyData main screen, select Setup, and
: i [1:CHi:FORCE |
then select CH1: (or the appropriate channel). . M TR T . I
2t Events wikh Enkry
Y Zglected Events
E: Zin37% Foink
ile ZkarklGrarhiQuit
2. Select( calib ) from the Sensor Setup screen. TR
Sensor: DUAL F FORCE 10
Channgl: CH1:
Units: €N
3. Select(Edit). A menu is displayed showing the different
calibration methods.
4. Select Two Point Live.... T e .
2 Zin31 Foink Live...
[ Edit ] [CancTI K |
5. F_’Iace your sensor into the necessary cond_ltlon for the e CaTEraton
first calibration point (e.g. a force sensor with no mass Hordtor readinds then
hanging from it or a pH sensor in a pH buffer). Monitor Fles Ragp WhER Sabie.
he displayed Potential (V). When the value is stabl i P
the displayed Potential (V). When the value is stable, Pabential(¥l:  2.EEGZZEG
select (Keep).
IKger ICancl
6. Enter the known value for the first calibration condition Enter Reference
(e.g. “0” for aforce of zero N), and select (0K ). ]
ICanc1l OK |
7. Place your sensor mtp the necessary condltlor_1 for the e CaTEraton
second calibration point (e.g. a force sensor with a 200 Henitor Feadinds then
. . . . - Chioose Keek when stabls.
g mass hanging from it). Monitor the displayed Potential o
V). When the value is stable, select (Keep) Fambratisn point 2
( ) e ’ Pl FobentialiVy:  0.zBEZ2
IKger ICancl
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8. Enter the known value for the second calibration Enter Fieference
condition (e.g. 1.96 N for a 200 g mass), and select ]
(OK).

ICanc1l Ok |

9. The Sensor Calibration screen will be displayed with
your new calibration slope and intercept values. Select
(0K to return to the Sensor Setup screen, and then
select [OK ) again to return the main screen.

Zensor Calibration
Equation: Tingariax+b)
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Creating a New Calibration using a Single Point

This calibration method defines a new y-intercept, leaving the existing slope unchanged.
Adjusting a barometer to match the local barometric pressure is a good example of using
the Single Point calibration. The example below is using a force sensor connected to a

LabPro.

1. From the EasyData main screen, select Setup, and

then select CH1: (or the appropriate channel). LCRLEIREE o

Z: Evenks with Entry
Y: Sglgcked Evenks
E: Zin31% Foint

ile SEbarklGrarhiQuik

2. Select( calib ) from the Sensor Setup screen. Tantof SCiOF

Sensor: DUAL F FORCE 10
Channgl: CH1:
Uniks: N3

I (VTN (VN T i T

3. Select(Edit). A menu is displayed showing the different

Zensor Calibrakion

calibration methods. Equakion: Tincar (ax+bd
q: "4.87E718
b:1 BB
i i i 1: Two Foink Live...
4. Select Single Point Live.... ER

Z: Zin31s Foink Live...

| Edit | [Canc1( Ok |

5. Place your sensor into the necessary condition for the T TaTEr e
calibration point (e.g. a force sensor with a known mass Henitor Feadinds then
hanging from it). Monitor the displayed Potential (V). Ehioss Keek When stable.
When the value is stable, select (Keep].

Calibrakion Foink 1
Fobential(¥): ¢ EEEZzHE

THegr ICancll

6. Enter the known value for the calibration condition (e.qg. Enter Feference
1.96 N for a 200 g mass), and select(OK ). —
[Canc11 0K |
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7. The Sensor Calibration screen will be displayed with
your new calibration slope and intercept values. Select
(0K to return to the Sensor Setup screen, and then
select ([OK ) again to return to the main screen.

Zensor Calibration
Equation: Tingariax+b)
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Manually Setting up a Sensor

When using a non Auto-ID sensor, it is necessary to set up the sensor manually
before data can be collected. The procedure for setting up a sensor is slightly
different depending on the type of connector found on the sensor. Analog sensors
(most sensors) connect to one of the analog ports found on the left side of the
LabPro or CBL 2, or to the EasyLink. Digital sensors (photogates and drop
counters) connect to the digital ports found on the right side of the LabPro or

CBL 2. Follow the appropriate directions below to manually set up a sensor.

Analog Sensors

1. From the EasyData main screen, select (Setup), and
then select Other Sensors....

2. The Select Sensor screen is displayed. Choose
Custom Sensor, and then select [Next).

3. Raw Voltage is displayed as the default sensor setup.

Select(Adv ] to edit the sensor setup.

Hode: Time Grarh: 2005}
IFilel5ekurEEarE iGrarhiguit]

[EEEL: Other Sensors...

ile SEbarklGrarhiQuik

Seleck Fensor

2 found Livs1 Heker
2 Respiration
Y: Nons

Inexk 1Canc1l

Zensar Sekup
Zensor: KAH YOLTAGE

Units: (2

[IAdw TUnits ICalib ICancT1 0K |
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Press to clear the long sensor name. Type in
the name of the custom sensor, then select [ Next).

Press to clear the short sensor name. Type in
the short name of the custom sensor, then select [Next .

Press to clear the sensor unit. Type in the unit of
measurement for the custom sensor, then select [ Next)

If the sensor requires a special warm-up period, press
to clear the old warm-up time and type in the
new value, then select (Next). Note: if you are unsure
about a warm-up time, enter a value of 1.

The Displayed Decimal Places screen is displayed.
Choose the number of decimal places to display sensor
readings, then select (Next).

From the Sensor Signal Type screen, choose the type
of sensor being set up and then select (Next). Note:
most sensors are 0-5 Volt.

Lond Fensar Mams
Enkir g Tond nams.
1Y characksers oF 1e5s.

TENFERATURE]
TEack INexk 1Canc]l

Shark Sensor Mamg
Enkir a shork namc.
7 charackers oF 1¢ss.

TENFI

TEack INexk 1Canc]l

Zensar Uniks
Enkil a nams For uniks.
6 Charackers oF 1¢ss.

ool
TEack INexk 1Canc]l

Zensor Harmur Timg
Enkil a warmur king in
S¢conds. 0 ko 990,

]

TEack INexk 1Canc]l

Disp1ated Deciral Flaces

TEack INexk 1Canc]l

Zensor 5idnal TUeg

Zeleck bhe k¥ps oF 5i3nal
used by Ehis 5ensar.

=10 Yoty

TEack INexk 1Canc]l
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8.  From the Conversion Equation screen, choose the type
of calibration equation to be used and then select
(Next). Note: most sensors use a linear calibration
equation.

9. The Sensor Setup screen is displayed with updated
information pertaining to the custom sensor. Select
[OK ] to return to the main screen.

Digital Sensors

1. From the EasyData main screen, select (Setup), and
then select Other Sensors....

2.  The Select Channel screen is displayed. Choose
DIG/SONIC, and then select [ Next),

3. The Select Sensor screen is displayed. Choose either
Photogate or Drop Counter, and then select (Next),

The main screen is displayed with updated information
pertaining to the custom sensor.

Conversion Equakion
Se1eck eauakion used o
Convert wolks ba units.

2 Hodifigd Fower

TEack INexk 1Canc]l

Zensar Sekup
Zensor: TENFERATURE

Units: (02

[IAdw TUnits ICalib ICancT1 0K |

[EEEL: Other Sensors...

ile SEbarklGrarhiQuik

Zeleck Channel

1:CHL
£ CHE
i CHZ
4: CHY

4 DOIGAE0NICT

Inexk 1Canc1l

Seleck Fensor
1: Fhatodaks

Z:Nong

Inexk 1Canc1l

DIGL:¥oTurgimL]
Unblocksed

Hode: Tikration

IFilel5ekurEEarE iGrarhiguit]
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Data Collection Triggering

In most cases, data collection is initiated by selecting (start). Another option is to
set up triggering. There are two methods of triggering available, (1) software
trigger and (2) manual trigger. Triggering can only be set when collecting data with
a LabPro, CBL 2, CBR, or CBR 2. The EasyLink and EasyTemp do not support

triggering.

Software Triggering

In software triggering, you choose a measurement reading that will trigger data collection,
e.g. when the temperature is increasing and reaches a value of 28°C. Follow these steps to

set up a software trigger.

1. From the EasyData main screen, select (Setup), and
then select Time Graph...

2. The current Time Graph settings are displayed. Select

Adv |.

3. The Select Trigger Type screen is displayed. Choose
the appropriate channel, e.g. CH1, and select [ Next).

CHL:Temperatur ey
g4y, 3

Hode: Time Grarh: 10052
IFilel5ekurEEarE iGrarhiguit]

P CHL:TqmiE
2 Timg GFarh...

: Evenks with Enkry
f Eglgcked Evenks

$ Xin31e Foint

: Ratk...

Hode 74 2eFo...
| il StarklGrarhiQuit

Tirg GFarh Fekkinds
Zamele Inkeryval 5i:

1
Nurabsk oF Zapie1es:
180
Experimsnt Lendkh (5):
180

| Adv TEdit ICanc1l 0K |

Seleck Tridder TUre

2: Hanual

Inexk 1Canc1l
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The Measurement screen is displayed. Choose whether
triggering should occur when the readings increase or

decrease (Increasing or Decreasing), and select [ Next).

The Trigger Threshold screen is displayed. Press

to clear the old threshold and type in the new

value, then select (Next). Note: trigger threshold is the
sensor reading, e.g. 28 for 28°C, that will trigger data
collection.

The Trigger Prestore screen is displayed. Press
to clear the old prestore and type in the new value, then
select (Next). Note: trigger prestore is the percentage of
all data collected before the trigger level is reached,
e.g. 10 for 10%.

The updated Time Graph Settings are displayed. Select
[OK | to return to the main screen.

EasyData is now set for triggering. When ( Start] is
selected, data collection will not begin until the set
trigger value is met

Heasursrgnt TEend

2 Decreasing

TEack INexk 1Canc]l

| Triddcr Threshold

Enter triddgr threshold
in Ehg units of the sensor.

TEack INexk 1Canc]l

Triddgr Frastore
Enkilr peroenkads of daka
bo b skored pRior Eo bhg
EFidder event.

TEack INexk 1Canc]l

Tirg GFarh Fekkinds
Zamele Inkeryval 5i:

Nurabsk oF Zapie1es:
EIPtFiNtntiL%nﬂth [1-3E
Triddgcr: CHi:

Adv TEdit ICanc1l O

CHL:Temperatur ey
g4y, 3

Hode: Time Grarh: 10052
IFilel5ekurEEarE iGrarhiguit]

Fleass Haik

Haitind For triddgr.

Skop
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Manual Triggering

In manual triggering, data collection starts when the Start/Stop or Trigger button on the
data-collection device (LabPro, CBL 2, CBR, or CBR 2) is pressed. Follow these steps to

set up for manual trigger.

1. From the EasyData main screen, select (Setup), and
then select Time Graph...

2.  The current Time Graph settings are displayed. Select

Adv |.

3. The Select Trigger Type screen is displayed. Choose
Manual and select [Next).

4. The updated Time Graph Settings are displayed. Select
(OK | to return to the main screen.

5. EasyData is now set for triggering. Select ( Start] and
follow the on-screen instructions when you are ready to
start data collection.

CHL:Temperatur ey
g4y, 3

Hode: Time Grarh: 10052
IFilel5ekurEEarE iGrarhiguit]

z: Tirmg Grarh...

: Evenks with Enkry
f Eglgcked Evenks
$ Xin31e Foint

B: Rakg...

Hode 74 2eFo...
| il StarklGrarhiQuit

Tirg GFarh Fekkinds
Zamele Inkeryval 5i:

Nurabsk oF Zapie1es:

Experimsnt Lendkh (5):
180

Adv TEdit ICanc1l O

Seleck Tridder TUre

2: Hanual

Inexk 1Canc1l

Tirg GFarh Fekkinds
Zamele Inkeryval 5i:

Nurabsk oF Zapie1es:
Experimsnt L'It:ll'lﬂth [1-3E

Triddsgr: Hanual

Adv TEdit ICanc1l O

Ferioke Daka Colleckion
Rerioke daka colleckion is
sk UF. Choost OK bo quit
Eas#Datas then priss the
ETARTASTOF or TRIGGER
bukkon bo Colleck data.

ICanc11 0K |
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Appendix A:
Frequently Asked Questions (EasyData FAQS)

Q: May | disconnect a data collection device during data collection safely?

A: No, disconnecting a data collection device such as CBR 2™ sonic motion detector, CBL
2™ gystem, or Vernier EasyTemp™ will result in loss of collected data using EasyData App.

Q: What is the recommended amount of calculator RAM memory for use with the EasyData
App.

A: Tl and Vernier recommend that you have at least 5000 bytes of free RAM in your
calculator

Q: Can EasyData App be transferred between calculators?

A: EasyData can be transferred between TI-84 family calculators and TI-83 Plus calculators.
EasyData can not be transferred to TI-89s, TI-73s, TI-86, TI-83, TI-82, Voyage 200, TI-92, TI-
92 Plus.

Q

What Vernier sensors am | unable to use with EasyData and CBL 2 and LabPro?

A: Blood pressure, Rotary Motion, Radiation

Q

What Vernier sensors am | unable to use with EasyData and the EasyLink interface?

A: Blood pressure, Rotary Motion, Radiation, Microphone, CO2, Photogate

Q: Can | capture screen shots of EasyData App using Tl Connect software or TI-Navigator?

A: Yes, but only when the App is not actively collecting data (while monitoring on the
EasyData main screen, or during a real-time graph or active data collection).

Q: Why when | select one point for statistics calculations, does it calculate with two points?

A: The select region and statistics features will select 2 points even if you chose the same
point for the left and right boundaries. If you choose a point previous to the last point, the
feature will add the pointimmediately to the right. If you choose the last point, the feature will
add the point immediately to the left.
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Q: Why will Photogate Auto-ID with LabPro and not with CBL 2?

A: The firmware of LabPro will allow this to occur and the firmware for CBL 2 will not. With
CBL 2, you may set up the photogate sensor in the Other Sensors menu.

Q: lam trying to use Tl Connect for Mac® to view my calculator directory while | am
connected to a sensor and in EasyData App, why am | not able to view the calculator
directory?

A: The calculator can only communicate with one device at a time. So, while connected to a
sensor and actively reading data, and while you are in the App, you can not view the
calculator directory. Also, you may have to restart TI Connect for Mac to view the calculator
directory after leaving the App. With that being said, when the App is not actively collecting
data while monitoring on the EasyData main screen, or during a real-time graph or active data
collection, you can capture a screenshot.

Q: Why won't my calculator respond to any key presses?

A: Under certain conditions the application may appear to be locked up and stop responding
to any key presses. The calculator is stuck in a failed attempt to communicate with a data-
collection device. Press a few times to get the device out of this situation.

Q: Why does EasyData miss my key presses?

A: The calculator operating system will miss quick key presses if it is buys communicating
with a data-collection device. With more active communication comes the increased likelihood
of missed key presses, particularly if the key is quickly pressed and released. Press and
briefly hold the key down until the expected action occurs.

Q: Can EasyData communicate with multiple data-collection devices simultaneously?

A: No. Whenever EasyData first starts, it scans for devices connected to the USB port (if a
USB port is present). If nothing is found it then scans for devices connected to the 1/O port.
EasyData will always find the device connected through the USB port first.

Q: Why aren't all data-collection modes available for all sensors?

A: Not all modes are compatible with every sensor. Only the modes that are compatible with
the detected sensor will appear.
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Q: Why can't | calibrate my sensor?

A: Not all sensors can be calibrated using the same calibration routine. The available
calibration modes are determined by the detected sensor.

Q: Why does my calculator use up batteries so quickly?

A: The calculator is using battery power any time it is turned on. An application such as
EasyData puts an added load on the batteries when it communicates with a connected data-
collection device. USB devices like the EasyTemp and EasyLink draw all of their power from
the calculator’s batteries. In addition, there are some sensors that put an even greater strain
on the batteries.

Q: Why doesn’'t EasyData work with my CBR 2?

A: When used with a TI-83 Plus or TI-84 Plus calculator, the CBR and CBR 2 must be
powered by a strong set of batteries. If you are experiencing problems, replace the batteries in
the CBR or CBR 2.

Q: Why doesn’t EasyData automatically launch when | connect my EasyTemp or EasyLink?

A: Connecting a USB data-collection device will only start EasyData if the calculator in on the
home screen.

Q: Why isn't my salinity sensor working with EasyData and an EasyLink?

A: Some older Vernier Salinity Sensors may not be properly identified by EasyData. To avoid
this problem, start EasyData and wait until the main screen appears before connecting the
sensor.

Q: Why does my calculator turn off while | am running EasyData?

A: In order to prolong the life of the calculator batteries, EasyData will automatically power
down (APD) the calculator in times of inactivity. If no keys are pressed and data collection is
not currently active, the calculator with APD after approximately 5 minutes. The calculator will
never be allowed to APD during Two Point Calibrations, Events with Entry and Selected
Events data collection, Zeroing or when waiting for a Trigger or digital event.
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Appendix B: Error Messages

The table below has been included to provide a helpful explanation of the error
messages that may be encountered while using EasyData.

Message

Description

Lot Bakkgrigs
The calculator bakkerics
arg boo Tow ko Fun the
Eas»Data AFF.

Tk |

The calculator batteries are too low to safely run
EasyData.

Select (0K ] to return to the home screen. Replace the
batteries before starting the EasyData app again.

Copmunication EFFoF

= Firm1 conngck cables.
= Check thi power.

= Chogss Mg bo search
For inE&FEAce and 5En5ors.
= Choosg Quik bo ¢xik the
Eas»Data AFF.

N [Quik

The application failed in attempting to communicate
with the connected data-collection device.

Make sure all cables are properly connected and the
data-collection device has power.

Selecting (Quit) will exit EasyData. Selecting [New] will
erase all settings, data, and search for an interface.

No Daka
A Ararh cannak b drawn
becauss the data Tisks
arg &MELY oF ars of
diffFerenk Ten3aths.

Tk |

The default or requested plot cannot be shown
because one or more of the lists involved is empty or
the lists involved are of different lengths. All involved
lists must contain at least a single data point and be of
the same length.

Collect some data, fill the lists with data outside of
EasyData, or load data from a saved experiment.

Mo InkekFacs Conngcked
= Firm1 conngck cables.
= Check thi power.
= Chodss Soan ko pekry,

= Chooss None ko conkinus
wikhout the inkerfacs,

= Choosg Quik bo ¢xik the
Eas#Data AFE.

Zcan [Noens 1Quik

The calculator could not establish a valid connection
to a data-collection device.

Make sure all cables are properly connected and the
data-collection device has power, then select (Scan).

Selecting (Quit] will exit EasyData. Selecting [ None)
will start the application with no interface connected.
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Message

Description

EFFaor
A calculakion Fesulted in
ah eFFoF.

Tk |

The application encountered an error while performing
the requested calculation. Some common reasons for
this error:

A Power curve fit was performed, but not all x and y
values are greater than zero.

An Exponential curve fit was performed, but not all y
values are greater than zero.

A two-point calibration was performed, but the
reference entered or measured voltage was invalid.
Perform the calibration again, making sure the
reference and voltage values are distinct.

A statistics or integral calculation resulted in a divide
by zero error. Collect another data set and repeat the
calculation.

Sensar Conflick

Either the connected data collection device or sensor
is not supported by EasyData, or the sensor
combination is invalid.

Analvsis EFFor
Zelect a plok which shows
onle a sindls ¥ axis then
Fekr bhis Featurs.

Tk |

EasyData cannot perform the selected analysis
feature based on the displayed graph.

Select (Plots) or [ Adv ] to display a graph which shows
only a single dependent variable on the Y-axis, then
attempt the analysis again.

Herory EFFoF
Ther is insuFFicient FAN
ks run the EgseData
AFF.

Tk |

A minimum of 1600 bytes of free RAM is required to
start the EasyData application.

Select(OK ) to exit EasyData. Free up RAM by
deleting or archiving programs, lists, matrices, and
other calculator variables before restarting the
application.
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Message

Description

Mo SEnsors
Thebks ars CUFFLAkT no
S&n5ors sek Uk, Conneck
auke=id sen5eFCsY then
choose New FEom thi Fils
mend.

EasyData cannot perform the selected operation
unless a sensor is set up.

Select{0OK ) and either connect an Auto-ID sensor or
select [Setup] and choose Other Sensors to set up a

TR sensor manually.
Tio InteFFace EasyData cannot perform the selected operation
Ths selected Function unless a data-collection device is connected.
FedquiF<s an inkerfFacs
to be connectid. Select (0K and perform one of the following:
_— Connect a data-collection device. Select (File] and
10K 1

choose New.

Select [ Quit] to exit EasyData. Connect a data-
collection device and then restart EasyData.

Heriory Fhorkads
Ther is insuFFicient FAN
aF AFChive mgmary b
comp ek Ehis oF¢rakion.
Freg UP MoFs mgmaky
before kFind gdain.

Tk |

There is insufficient calculator memory available to
complete the requested operation. Managing
experiment files uses free archive memory and/or
RAM.

Select(OK ) to exit EasyData. Free up RAM by
deleting lists, matrices, and other calculator variables.
Free up Archive by deleting other applications. Restart
EasyData when memory has been freed up.

| Inyvalid Enkry

Enkir a differsnt numbgr.

The number entered is invalid.

Select (0K ) and enter a valid number.

Inyalid Name
The nams Ehat @wou havs
enkered is nok valid or
i5 bind used by anokher
AFF. The nams must skark
wikth a 1ekkgr.

Tk |

Experiment names must start with a letter and cannot
share a hame with an existing file (appVar) that was
created by another application.

Select(0OK ) and enter a different, valid experiment
name.
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Message

Description

Lisk Lendkh EFror
Thebs ars bad Fiw daka
Foinks bo pePForm Lhe
Feauested oFgrakion.

Tk |

The requested analysis feature requires more data
points than are available in the plotted lists. Quadratic
curve fits require a minimum of 3 data points. All other
analysis features require a minimum of 2 data points.

Select(0OK ] and collect more data points before
repeating analysis.

Experiment Limik
Theks ars bao pans
gXFeFimgnt Files on this
calculator. Deliks soms
before kFind gdain.

Tk |

There are 50 experiments already saved on the
calculator.

Select (0K ). From the main screen, select(File] and
choose Delete... Select old experiments to delete
before attempting to save an experiment again.

EFFaor
The s&Tecked Function is
nok available For daka
collecked usind khg Events
Hith Entr mode.

T

The Select Region, Statistics, and Integral function
cannot be performed on data collected using the
Events with Entry data-collection mode. These
functions require well-ordered, independent data to
succeed.

Zkorg Kun EFrar
Ths Ztore Run Featurs is
onle availabls when usind
q 5in31% sensor in CH1.

Tk |

The Store Run feature is not available when there is
more than one sensor or the connected sensor is in a
channel other than CH1.

Function Mok SUrporked
The s&Tecked Function is
nok sUFFoFEed b bhe
Fresent hardware.

Tk |

Advanced triggering features are only available when
using a LabPro, CBL 2, CBR or CBR 2.
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Message

Description

Calculater OF
Eas#Data will nak Fun
with khis calculaker O,

Visit education.bi.com ko
dowinTead the Takesk OZ,

Tk |

The minimum calculator OS that will support EasyData

is T1-84 Plus OS 2.30 or TI-83 Plus OS 1.16.

For the latest calculator OS updates, visit
education.ti.com.

Lot Bakkgry Harnind
This optration has besn
skopped 45 9 Fesulk of
Tow calculatar batbgrigs.

T

The calculator or CBR 2 batteries are too low to
continue. All data collected has been preserved.

Select( 0K ), then select (Quit) from the main screen.
Replace the batteries in your data-collection device
and then restart EasyData.

Orgrakion Failed
This &£xXF&riment cannok
b opgned while ths
CUFFEnt inkeFFacs is
connecked.

The selected experiment was saved using a data-
collection device different than the connected device
and the file cannot be safely opened.

Connect the appropriate device or no device at all,
and then try to open the experiment again.

Mo EXEFerimsnks
Mo gxFerimgnt Files wWeks
Faund.

Tk |

No experiment files were found in calculator memory.

Save files to the calculator, or transfer files from
another calculator before trying to open experiments.

Orgrakion Failed
This aptration Failed For
unknon Fedsens.

Tk |

The selected experiment failed to open due to data
corruption.

Delete the corrupted experiment from calculator
memory to prevent future problems.
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Appendix C: Warning Messages

The table below explains the purpose and meaning of messages that may
be encountered while using EasyData.

Message

Description

Nt Fgnsor Dikgcked
Nty = Delekes 911 daka
and dgkgcks sensors.

Add = Adds new SensoFisls
Fekdins currsnt setur and
daka,

I New TRdd]

A new Auto-ID sensor has been detected.

Select[New] to delete all setup information, data, and
scan for new sensors.

Select(Add] to add the detected sensor while
preserving all existing data and setup information.

Egadw ko quik?
Tirg in L1
CHi:Liaht in Lz
CHz:Zound(dEY in L

ICanc11 0K |

The application has stored all collected data in the
calculator lists shown.

Select(OK ] to exit EasyData.

Selecting (Cancl] to return to the EasyData main
screen.

Fedion Seleck Harnind

This ortion will deleke
a11 daka outsids of the
selecked rands.,

ICanc11 0K |

The Select Region function deletes all data outside of
the area selected. All data lists will be affected.

Select[cancl] to abort this function and preserve data.

Select (0K ] to perform the Select Region function and
delete all data outside the selection.

Dakta Delstion
The s&Tecked Function will
averrite khe Tatest run.

ICanc11 0K |

EasyData has detected existing data which will be
overwritten by the requested data collection.

Select (cCancl] to return to the main screen and
preserve the data.

Select{OK ] to continue and overwrite existing data.

Dakta Delstion
The s&Tecked Function will
averrite khe Tatest run.
AT1 skared runs will be
FEeSeryed.

ICanc11 0K |

Existing data has been detected and will be
overwritten by the requested data collection. Stored
data runs will be preserved.

Select (cCancl] to return to the main screen and
preserve the data.

Select (0K ] to begin and overwrite data not stored.
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Message

Description

EFFaor
Eas#Data doss nok sUFForE
Ehis sampl1g inkgryal or
nurbsE oF 5amE1es. A
Feasondbls valug was
subskituted.

Tk |

The sample interval or # of samples entered is not
supported by the current hardware/software
combination. The closest, acceptable value has been
substituted.

Eakkery Harnind
Calculator: Goad
Inkerfacs: Bad

Lot batksrics can pesulk
in khg 1055 oF data anddor
calculakor mspsky,

I Cont_i@uit]

Either the connected data collection device or
calculator is running low on batteries. It is
recommended that the batteries be replaced.

Select(cCont] to ignore this warning and continue. A
loss of data may result.

Select [ Quit] to exit EasyData. Replace the batteries
before restarting EasyData.

Herory EFFoF
Thers pd ok be ¢noudh
mgpagk e ko colleck Ehe
gxpecked amount of
data, Choose OK Ea
COREinUE anduay,

ICanc11 0K |

There is less than 5000 bytes of free RAM available to
store data.

Select(OK ] to proceed with data collection and run
the risk of not collecting all requested data points.

Select (cCancl] to return to the main screen. Select
[Quit] to exit EasyData and free up more RAM.

Ferioke Dakg Dekecked
The coTlecked data and
Sensor Setur do nok match.
Choose Quit Lo priserys
daka and quit the ARFE.

Choose New b i3nor e bhe
data.

N [Quik

The calculator and connected data-collection device
do not share a remote data collection configuration.
When remote or long-term data collection is started,
EasyData assigns a unique ID to both devices. Only
the calculator and data-collection device that share the
same ID can be used to retrieve the data.

Select[New] to ignore the collected data and continue.
Collected data will be erased.

Select(Quit) to quit EasyData. Connect the calculator
to the correct data-collection device and restart
EasyData.

Fower Harnind
The conngcked Sensor mav
drain thg calculator
bakberics quickls.

Tk |

The sensor currently connected consumes battery
power at a higher rate than most sensors.
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Message

Description

Yarigbls Alrsady Exisks
A wariable with Ehis nams
AT eady ¢xisks, Do wou

wish ko gnkgr a ngw

nare oF Fepl1ace the
gxistind ong?

Iiium-z |E'2P'|C||:¢II'|C'| 1

The experiment name entered already is in use.
Select (Name) and enter a different experiment name.

Select [Replc] to overwrite the existing experiment with
the new file.

Select (cCancl) to return to the main screen.

| D Tike EXFerinent
A Yol SUFE Yol Want
ko deleks Ehis File?

[fez (Ml

Select( Yes ] to permanently delete the experiment file.

Select( No ) to preserve the selected experiment and
return to the main screen.

UnArchived Expgriment

AN & XF&Fiment Fils was
Found in_KAN.

Chaose Conk kg conkinus
and Tose khe File.

Choose Quit then AFchive
Ehe File ko PFeserye ik,

An experiment file was found in the calculator RAM.
This may be the result of limited archive memory.
EasyData experiments must be in the calculator’s
archived memory to be properly opened.

Select(cont] to delete the experiment and continue.

Select(Quit] to exit EasyData. Move the experiment
file to archive memory before restarting EasyData.
Make room in memory as necessary.

Datg Colleckion Done |
Reraoks oF Tend-term data
is compleked.

OK - rekrigys data

Cancl - idnars daka

ICanc11 0K |

The connected data-collection device has completed
the requested remote or long-term data collection.

Select(cancl] to ignore the data and continue running
EasyData. Collected data will be erased.

Select(OK ) to retrieve the data to the calculator.

Dakta Colleckion Skakus

Inkerfacs Skakus:
Colleckind data.

Colleckion Timelsk:

IZbop ICanc1l Ok |

The current data-collection device is currently
collecting or configured to collect remote or long-term
data. Interface status and elapsed time are displayed.

Select [ Stop] to halt data collection and retrieve
already collected data.

Select(cancl] to stop data collection and reset the
data-collection device. Collected data is deleted.

Select (0K ] to quit Easydata and continue data
collection. Restart once data collection has finished.

66

EasyData Guidebook



	Title Page
	What is EasyData
	What you Need
	Connecting Devices
	Navigating Menus
	Starting and Quitting
	Changing Sensor Units
	Zeroing a Sensor
	Restoring Defaults
	Quick Start: Temperature
	Quick Start: Ball Bounce
	Multiple Data Runs
	Data Collection Modes
	Mode - Time Graph
	Mode - Events with Entry
	Mode - Selected Events
	Mode - Single Point
	Specialized Modes - Motion Detector
	Distance Match
	Velocity Match
	Ball Bounce
	Specialized Modes - Photogates
	Motion Timing
	Gate Timing
	Pulse Timing
	Pendulum Timing
	Graph and Analysis Tools
	Managing Data: Experiment Files
	Sensor Calibration
	Setting up a Sensor Manually
	Data Collection Triggering
	App A: FAQs
	App B: Error Messages
	App C: Warning Messages
	Untitled


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [504.000 648.000]
>> setpagedevice




