Infroduction to the Tl - 83+ Graphing Calculator

Lists:

Graphing calculators store data in lists. Pressing the o button can access these
lists. This will give you a screen that looks like this:

?EJ _ EFILI: TESTS
it....
SortHC

O
ClrList
SetllFEditor

LNl

Once in this screen, use the arrow keys ( — | ) to highlight the EDIT function and
select 1:Edit. This will bring you to the lists screen:

L1 Lz Lz 1
| [ R

Lit{r=

You can create up to 20 lists in the list editor.

Six lists are pre-named (L1 - L6). You can define more lists and name them with
numbers or text. Each list can have up to 999 elements or data points.

You cannot rename lists 1 — 6. You can create a new list and name it anything
you want. A list name can be 1 to 5 characters long. The first character must be
a letter. Characters 2 -5 can be any combination of letters or numbers

At the middle school level, the pre-named lists are usually sufficient.

To clear data from lists:
1. Press —
2. Press| MEM| (the .. key)
3. Press 4:ClrAllLists. This clears all lists so you can start fresh with new data.
Press B.
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4. You can also clear the lists by using the arrow keys ( — | )to highlight the

List you want to clear, and pressing = , then .

/ L] Lz L3 1
Use the arow” [ 7777 T
keys to [ Highlight here to
highlight here [ ———__begin entering
to clear lists. data in the list.
L1 =

To enter new data into lists:

1. Traditionally, L1 is used for the independent variable, and L2 is used for the
dependent variable. A LabPro™ will send data to the calculator this way.

2. Use the arrow keys ( — | ) to highlight the first empty space in a list.
3. Enter the number into the list. Press enter after each number.

To remove a number from the list:
1. Highlight the number, Press / (Delete).

DIM Error or DIM mismatch:
1. When this message appears on the calculator screen, your lists do not
have an equal amount of data in each,

Using Lists for arithmetic or statistical operations:
There are two general methods
General Instructions for Adding the Numbers in a List:

Method 1:
1. Enter datainto List 1 (any empty list can be used)
2. Use arrow keys ( — | ) to move to the bottom of the list.

1
The last empty % 33.;.
space should aiggg
be highlighted. AT

— |l
Lit7i=

3. Press —, then [LIST] (the w key ). Your calculator screen will look like this:
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4. Use the arrow keys ( — | ) to highlight MATH. You will see a selection of
mathematical operations from which to choose:

The ¢ indicates
that there are more
choices. Use the #

to see them. \
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5. Select 5 : sum( by using # to move to 5 and pressing B, or by simply
pressing P on the calculator.
6. The calculator screen will show sum( followed by a flashing cursor:

Lt =syymi B«

Flashing cursor
appears here.

7. Enter List 1 by pressing —, then [L1] (the 1 button) Press E to close the

parentheses.
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8. Press B. The sum of the list will appear on the screen in the last empty
space in the list.

L1 Lz Lz 1
Z.0mi
.00
ng of list E 333
displayed A ann
here.

Method 2:
1. Enter datainto List 1 (any empty list can be used)
2. Use #to move to the bottom of the list.
3. Clear the home screen by pressing —, then [QUIT] (the = key)).
4. Press —, then [LIST] (the w key ). Your calculator screen will look like this:

ﬂlﬂ OFS MATH
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5. Use the arrow keys ( — | ) to highlight MATH. You will see a selection of
mathematical operations from which to choose:
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6. Select 5:sum( by using #to move to 5 and pressing B, or by simply
pressing P on the calculator. Your calculator screen will look like this:

SN A flashing cursor
will appear
here.

7. Enter List 1 by pressing —, then [L1] (the 1 button) Press E to close the
parentheses.

sumc L1 20

8. Press B for the answer.

sumclq 2 <« The answer will
21 . e display on the
screen.

To perform other arithmetic or statistical operations on numbers in a list:
1. Repeat the steps in either method 1 or 2
2. Select appropriate operation from the Math menu
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Step - by - step example:
Find the average of these data using method 1:

Group # | Distance Group Distance
incm # incm
1 23.4 6 23.9
2 21.4 7 22.9
3 22.5 8 22.7
4 23.6 9 23.1
5 24.0 10 23.4

1. Clear all lists - Press —, Press MEM  (the .. key). Press 4:CirAllLists. This
clears all lists so you can start fresnwith new data. Press . Or, you can
also clear the lists by using the arrow keys ( — | )to highlight the List you
want to clear, and pressing = , then B.

2. Press w. Select 1:EDIT. Use #to highlight the first space under L1 (List 1).

L1
T

Litir=

3. Enter 23.4. Press .
4. Enter 21.4. Press .

5. Continue until all data is entered
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6. The cursor should be at the bottom of the list, if not, use #fo move to the

bottom
L1 L L= 1
cH.00n
228010
e L
e
il ="

Press —, then [LIST] (the @ key ).

Use the arrow keys ( — | ) to highlight MATH.

Select 3: mean( by using # to move to 3 and pressing B. or by simply
pressing [ on the calculator. Your calculator screen will look like this:

0 o N

L1 Le Lz 1

ch.onn
. 00
L. 300

Z2.r i i
SSin Meqn with a
flashing cursor

A . ?
Loy Emean cll ) 4//“4'” be displayed

here.

10.Enter List 1 by pressing —, then [L1] (the 1 button) Press E to
close the parentheses.

11. Press B. The mean of the list will appear on the screen in the
last empty space in the list.
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12.

13.

14.
15.
16.

17.

L1

Lz

Lz 1

22000
The mean is S
displayed here.\‘zliﬂﬂ

C i)

L —

Try it again using method 2 - Enter data into List 1 Use # to
move to the bottom of the list.

Clear the home screen by pressing —, then [QUIT] (the

—= key)).

Press —, then [LIST] (the @ key ).
Use the arrow keys ( — | ) to highlight MATH.

Select 3: mean( by using # to move to 3 and pressing B,

or by simply pressing [ on the calculator.

Enter List 1 by pressing —, then [L1] (the 1 button) Press E to

close the parentheses.

18.Press B for the answer.

Graphs:

The Tl - 83+ will make 5 different types of graphs or plots:

Scatter plot
XY line graph
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e Boxplot
e Modified box plot
e Histogram

General Instructions for Making a Graph:
1. Enter data into the calculator
2. Establish the viewing area for the graph —
e Press g—» to manually set the viewing area

M.‘*&EE‘EEI Xmin ig the minimum number on the x - oxis..
bnae=1 Always leave Xmax is the maximum number on the x - axis.
wen]l=1 Xresatl Xsclis the scale on the x - axis.

EH;E:% Ymin is the minimum number on the y - axis.
Ve 1=1 Ymax is the maximum number on the y - axis.
Ares=1 Ysclis the scale on the y - axis.

---OR ---
e Press «; #t0 9: ZoomStat to automatically set the window (a good
option for middle school)

g@gﬁ MEMORY
oom Out
clecimal
Zosare
2ot andard
ZTrig
ZIlntegder
el oomSt at

el
2
&
I
2

3. Plotting the graph
e Press —, Press [STAT PLOT] (the o button)
e Select 1:Plot 1, Highlight *On" to turn graph on.

L~ L1 Lz o
2:FPlot2 Off
-1 Lz a
2iPlot3 0ff
L~ L1 Lz o
FLPlots0f f

e Press p. #to select Type:
o Pressp
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e Continue to arrow down to choose the features and select lists for the

type of graph you have chosen.
e Use — | tochoose your mark. Press .
e Press ==.

4. To trace your graph, press m— and use the — | to move around the

graph

Step - by - step example:

Plot this data on an x-y line graph:

Time after exercise (min) | Heart rate after exercise
0 200
5 180
10 160
15 140
20 120
25 100

1. Enter the time data in List 1
e Use — | to highlight List 1
e Enter0, press p
e Enter 5, press p
e Continue until all data is entered
2. Enter the heart rate data (responding variable) in List 2
e Use — [ to highlight List 2
e Enter 200, press B
e Enter 180, press

e Continue until all data is entered
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3. Establish a viewing area for the graph, Press g—»

No O~

The Xmin is O, the lowest number on the X-Axis

The Xmax is 25, the highest number on the X-Axis

The Xscl is 5, or the scale you wish to use on the X-Axis
The Ymin is O, the lowest number on the Y-Axis

The Ymax is 200, the highest number on the Y-Axis

The Yscl is 50, or the scale you wish to use on the Y-Axis
Leave the Xres af 1

WIHDOW

Press —, Press [STAT PLOT] (the © button)

Select 1:Plot 1. Highlight On. Press

Use — | to choose x-y line graph (2nd icon). Press 3
Choose the mark you want to use. Press 8

Flatz  Flab:
B
= H I_ B

8. Press =
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9. Press m—. Use — | toread the exact coordinates for each point on the
graph.

To use ZoomsStat to view the graph:

10. After the datais entered, Press —, Press [STAT PLOT] (the ©
button)

11. Highlight ON, press B

12. Use the — | to highlight the line graph icon (the second icon)

13. Use the — | to move to Xlist. If the calculator does not read Xlist:L1,
press 2nd, L1 (the 1 key).

14. Use the — | to move to the Ylist. If the the calculator does not read
Ylist:L2, press —, L2 (the Z key).

15. Use the — ] to select the mark you wish to use for your graph.

16. Press «—g

17. Select 9:ZoomStat

Name
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Materials:

13

Reaction Time |

30 cm metric ruler T1 83/83+ Graphing calculator

Procedure — Part 1:
1. Work with a partner.
2. Set up your calculator to collect your data:

a.

b.

3. Hold
so th

s

Press .

Choose 1:Edit

—

Select 1:Edit

Clear the lists if needed. Use the | ---—--] === -==—--
arrow keys (— ) to highlight
the List you want to clear, and
pressing = , thenp.

L1 =

the 30 cm end of the ruler with your thumb and forefinger (pointing finger)
at the 0 cm end of the ruler is pointing towards the ground.

Have your partner put their thumb and forefinger on either side of the ruler,

without touching the ruler, at the 0 cm end.

Drop
Ente

© N O

the ruler and have your partner catch it as quickly as possible as it falls.
r the distance the ruler dropped in List 1.

Repeat 9 times for a total of 10 trials.
Delete the highest and lowest numbers in your list by using # 3 to highlight the

numbers and pressing /.

©

Find

a.
b.

C.

d.

e.

the mean (average) of your data:
Press —, then [LIST] (the @ key ).
Use the arrow keys ( — ] ) to highlight MATH.
Select 3: mean( by using # to move to 3 and pressing 3, or by simply
pressing [ on the calculator.
Enter List 1 by pressing —, then [L1] (the 1 button) Press E to close the
parentheses.
Press B. The mean of the list will appear on the screen in the last empty
space in the list.

10. Record your mean in the data chart.
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11. Switch jobs with your partner and repeat the procedure.
12. Record the means of your classmates in the data chart.

Data Part 1:

Class Data

Name Mean Name Mean

Were all of the means the same?2 Why or why note Explain your results:

Procedure — Part 2:
1. Clear List 1 and enter the class means into it.
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2. Use the Distance / Time data sheet to find out the time it took to grab the ruler,
and enter that data into List 2.
3. Create a scatterplot of the data:
a. Press —, Press [STAT PLOT] (the © button)
b. Select 1:Plot 1, Highlight “On” to turn graph on.

4. Use #to move down the screen. Use — | to choose the mark you want to use
on the graph. Press .
5. Press «¢ ; #t0 9: ZoomStat. Your scatterplot will be shown on the calculator

screen.
Data — Part 2:
Distance / Time Data Sheet
Distance (cm) | Time (sec) | Distance (cm) | Time (sec)
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1 0.05 16 0.18
2 0.06 17 0.19
3 0.08 18 0.19
4 0.09 19 0.20
5 0.10 20 0.20
6 0.11 21 0.21
7 0.12 22 0.21
8 0.13 23 0.22
9 0.14 24 0.22
10 0.14 25 0.23
11 0.15 26 0.23
12 0.16 27 0.23
13 0.16 28 0.24
14 0.17 29 0.24
15 0.17 30 0.25

Sketch your scatterplot below:

What does the shape of the graph tell you about the data?

Reaction Time Il

Background Information: Sensory neurons get information from the environment

and send it to the brain or spinal cord. This information is called a stimulus. A stimulus
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is any change in the internal or external environment that causes a response. Sights,
sounds, temperature, and smells are all stimuli. Motor neurons take messages away
from the brain and spinal cord. They tell muscles to contract or relax. Motor neurons
provide a response to stimuli. The speed that a person reacts to an external stimulus is

called reaction time.

The Task:

Design an investigation to explore stimulus — response and reaction time.

Think About:

What do you already know?
What would you like to find out?

How will you find out what it is you want to know?

What To Do:

Decide what question you want to answer.
Develop a hypothesis for the question.

Design an investigation to test your hypothesis.
Record your results.

Draw a conclusion.

Share your investigation with the rest of the class.

Calculating a Mathematical Model:

The graphing calculator can be used to compute a linear regression and draw
a line of best fit.

General Instruction for drawing a line of best fit:
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the graph.

9. Although we can manually set the window to fit the graph, we

Enter all data for X in L1.
Enter all data for Y in L2.
Check your data to make sure your coordinates are paired.
Press —, Press [STAT PLOT] (the o button).

Select 1: Plot 1. Select On. Press .
# to the scatterplot (the first icon). Press B.

Check to make sure the Xlist is L1 and the Ylist is L2.

Select the mark that will indicate the type of point you want for

Flotz  Flots:
o
urol B L I
Hh-- HOIH |~

. it
mlistilq
Ylistil:z
Mark: o B

will let the calculator do it for us:
Press &« , Select 9: ZoomStat

10. If the trend of the graph is linear, that is, looks like it should be
a straight line, then:

g%yi MEMORY
oo Out.
i Z0ecimal

t 2Sauare

ot andard
2119
z
z

n M [ T M CH

; Integear
oomnStat

11. Press w . Arrow to CALC.
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1-Yar Stats
2-Var Stats
Med—-HMed
Linkeglax+h
: FuadEeg
iCubickReg
rliuartFea

DIT TESTS

AT

i

12. Select 4:LinReg (ax + b) The calculator screen should read:

LinEegtax+b> 1

13. Press }.

gt Lo g Tl B CR

14. Arrow to Y-Vars. Select 1:Function.

VARS E?HEIE
Function...

tParametric...
SiPolar..
d:0n-<0fF..

15. On the FUNCTION screen, select 1: Y1,

Copyright © 2002 by Mary Poarch



i LT B s
=—=--C-C-C
" WL T =

16. The calculator screen will display:

LinReg9lax+bh> Y4

20

17. Press B. This will give you the values for a and b in your

linear equation in the form of y = ax + b.

LinREe=g

Sample Data

18. Press &. This will give you the equations with the a and b values in it.

AMEL Flotz Flots
“MiE-la+12

Sample Data

W= <
“Mr=
“Hy=
“He=
“Ne=
“Ne=

19. Press *. The calculator will show the data points and line.
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Sample Data

20. Press —. Press1(the xkey). You can arrow down to
extend the graph or extrapolate based on the linear equation, not the
lists.

Sample Data

i::-r.
(%
r

|| | LT

=
=

The Line of Best fit can also be drawn without going through the algebra:

1. Follow steps 1 — 17, until you come this screen:

Linkeg
J=ax+hb
a=-1
b=12

2. Press «q, select 9:ZoomStat, and the line will be drawn on the
screen.

Infroduction to the LabPro™ Data Collection Interface

Copyright © 2002 by Mary Poarch
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The LabPro™ can be used several ways: with a Texas Instruments graphing
calculator, with a computer, or as a stand-alone data logger.

The LabPro can be used with 4 AA batteries or an AC power adaptor.

When you use the AC adaptor, the LabPro runs through a self-test — you hear a
series of beeps and see blinking lights at a successful start up.

Using the LabPro™ with a Graphing Calculator:

Set up the calculator and LabPro:
1. Slide the calculator cradle on to the LabPro until it snaps into
place.
2. Put the upper end of the calculator into the cradle, press down
on the lower end until the calculator snaps into place.
3. Plug the link cables into the bottoms of the LabPro and
calculator.

Installing calculator programs or applications (apps):
The LabPro comes with the DataMate program stored in it. The program is
probably not on your calculator, so it will have to be transferred from the LabPro
to the calculator:
1. Set up the calculator to receive the program:
a. Press 37, then [LINK].

?ﬁl{ RECEIVE
1+..
sHL11-..

b. Use — to select receive.

SEHD [Eam=pgta
iHRec=1ve

c. Press B. The calculator is now waiting to receive information.
2. Press the Transfer button on the LabPro. (Left button). The calculator
screen will show the programs being loaded.
3. When the program is finished loading this screen will be displayed:
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Walidating..
PHOERIWS FPRIGM
k+[0at.aMate APP
Oone

4. Double check that the programs have been loaded by pressing 8 on the
TI-73 and 83 and 9 on the Tl — 83 +.

Other programs such as CHEMBIO, PHYSCI, and PHYSICS can be downloaded
from the Vernier website (http://www.vernier.com/) using a Tl GraphLink cable.
These programs are very easy to use.

There are also programs written for specific lab activities that are available from
several different websites and Texas Instruments resource CD'’s. Instructions for
downloading and installing these programs can be found in the appendix.

Connecting probes & sensors:

There are two different types of sensors: analog and digital. Analog sensors
include temperature probes, force sensors, and pH sensors. You can use up to 4
analog probes / sensors at one time with the LabPro. The 4 jacks for these
sensors are labeled CHI1, CH2, CH3, CHA4.

Digital sensors include the motion detectors and photogates. You can use up
to 2 digital probes / sensors at one time. The 2 jacks for these sensors are
labeled DIG / SONIC 1, DIG / SONIC 2.

Always use the lowest numbered jack available.

Older probes, like those used with the original CBL's may need an adaptor to be
used with the LabPro. These can be purchased for about $5.00 from Vernier.

Collecting data:
General instructions for collecting data -
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iCH 1! TEEFCe 210
Temperature probe is —v

5.

24

Plug the probe you wish to use into CH1 or DIG / SONICI.
Press 8 (TI- 73, TI - 83) or 9 (Tl - 83+)

i . E 1afnce..

2:CEL-CEE
ZiChemBio
tHOat aMate

tPhasics

Select DataMate. It may not be 4, the location will vary depending on
what other programs are loaded in the calculator. The calculator will
display this screen:

TERNIER SOF TEARE

CATAEATE
(WES 2.0y

z1] oy R €0 e

The calculator is able to automatically identify some sensors. If
communication with the LabPro is successful you will see this screen:

automatically
HEDE: TIME GRAFE-180
detected. {ETUE wehBLY2E

25 TART S T0BLE
2HaRAPH SRIT

If any type of error messages appears, double check all connections.

Step-by-step example:

Use the temperature probe to find the temperature of the air, your hand, and

water.

1

2.
3.
4.

Put a temperature probe into CH1 of the LabPro.

Press 8 (TI- 73, TI - 83) or 9 (Tl - 83+)

Select DataMate

The program will set up the experiment for 180 seconds.

Select 2:Start to begin.

m Current temperature
\_/

reading displayed here.
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CH LI TEEFOC e AT

Start

HEDE: TTIEE GE&FE=-1/80

T~ e WRNBELYZE
dEED,
2o RAPH

= I0eLE
ERUIT

A graph will appear on the calculator screen as the data are collected.
Data collection can be stopped at anytime by pressing .
8. When the data collection is finished, a scaled graph will be displayed in

the calculator screen:

o

TEHFLC) Fii

Temperature is

Time is displayed displayed here

here

IMELS)
Y=zF. Exym 4

9. Use — | to frace along the data points along the graph.

Nasme
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Materials:

LabPro with pH semaon Grapling Calewlator
Beater Distilled waten

Sthaw Indicator Solution
Procedure:

1. Pour 100mL indicator solution into the beaker.
2. Use the straw to blow into the solution for 1 minute. Observe & record any
changes.
Replace the used indicator solution with 100mL of fresh solution.
Jog IN PLACE for one minute.
Use the straw to blow into the solution for 1 minute. Observe & record any
changes.
Pour 100mL of distilled water into the beaker.
Put the pH sensor in the water.
Set up the LabPro to collect pH data:
a. Put the pH probe into CH1 of the LabPro.
b. Turn the LabPro & calculator 1 .
C. Press 9 Select DataMate.

vihw

© N

YERNTER SOFTRARE 6 11PH B.&
DATANATE
(PEE 4,00 HWEODE: TIEE GEEFE- 120
ASETF | waMALYZE
SETART  STOBLS
KON 108 03 D0 SuRAPH  SUIT

9. Take the sensor out of the bottle, place it in the beaker of water. Select 2:Start
on the calculator and use the straw to blow into the solution for 120 seconds.
Observe the graph created on calculator.

10. Use — ] to trace along the data points along the graph.

11. Replace the water with 100mL of fresh distilled water.

12. Jog IN PLACE for one minute.

13. Repeat the data collection.

Data:
Create a chart or table to record your observations:
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Analysis:

Respiration and buatling are not e same Woirng. Bruathing s the movemrd of Hhe chest ol brings ain into U bungs
and Tader awny waste gans. When we breatle in, or inbale, e ain Wal comes into Hhe bungs bas oxygen. Orygen gots
[pom Y bungs into Hhe crculatory systom becana Hhere is less oxygen in Hhe Ylood Wan Hhere s in e bungs. Remender
oimorin)  Owmoris bappera when molecwles move [pom am anta of bigh concrhation To an anta of bow comernhration.
Orygers goes from He lungs in To e lood by ommrosis. Thin is called gpn exchange. Then Hhe Ulood corvies Me oxygen 1o
clls il over Hee body.

At Hhe same Lome, Hhe digeative syrtem snds fucore (pom digested [oods 1o Hhe same clls. The oxygen and glucos combine
in 4 chamical naction To made emngy. This chemical saction i1 called cdllidan rspination.

This saction carmol Take place without oxygern.

Canborn dioide and wattr molecules ane waste products of cellilan respination.

Canbon diotide ¥ water ane comied back 1o We bungs i Hhe Ulood. Exbaling, or breatling out, Takes Hhe carbor dioeide
and some waiter out of e body.

The cemical fprmuba or sespination Looks Like tia:

G‘HﬂO& + 602 9 6002 + GHzo + Ehlagy
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1. Why does your body need oxygen?

2. Describe respiration in your own words.

3. How do waste products get into the blood?

4. Describe the basic function of the respiratory system.

5. Why would a single-celled organism not need a respiratory system?

6. Does exercise affect the amount of carbon dioxide (CO;) our respiratory systems

produces? Use evidence to support your answer.

7. What was the independent variable in both experiments?

8. What was the dependent variable in both experiments?

9. Which experiment produced the best data? Explain your answer.
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Using the LabPro™ with a Computer:

To use a LabPro with a computer, Logger Pro software must be installed on the

computer.
Setting up to use Logger Pro:
1. Connect the LabPro to the computer.

Copyright © 2002 by Mary Poarch



30

a. If you are using a serial port — connect the LabPro end of the serial

@% cable to the |o|o| port on the LabPro and the other end to the
Logger Pro computer. . .
[21] b. If you are using a USB port - slide back the door to the USB port on

the LabPro and connect the end of the USB cable to the LabPro
and the other end to the computer.

2. Plug the probe you wish to use into CH1 or DIG / SONIC1.

3. Open the Logger Pro program.

4. You will see this toolbar:

T Logger Pro - Untitled - [Graph Window]

1 File Edit Ezperment Data Analze Yiew Setup Window Bemote Help

=T (a8 222 Bl ez

ek

M=

LA
=T

and an appropriate screen for the sensor / probe you are using, if an Auto-ID
probe is connected to the LabPro.

-

20

fis
15
E 10
s as
This is the screen ¢ o 1 ; ; 4 z
. Time (=)
that will be n
. 4
displayed When .
the motion E o
detectoris -
I -4
connected to o [ T el ° a o
the LabPro. T

10

-10

K ¢ 15 1 2 3 4 5
@ Time {s) =13

Step-by-step example:
1. Connect the LabPro to the computer.
2. Connect a motion detector to the LabPro. Use the DIG / SONIC port.
3. Open the Logger Pro program. The program will Auto — ID the sensor and
display this screen:

Copyright © 2002 by Mary Poarch



31

20
1t
15
E
B
=
ns
A il
0 1 2 5
<a Time (s} =
@
- 2
w
E 0
5
= -2
0 4
0 1 2 5
<@ Time (s} =
15
g s
10
5
E ]
5
10
M 15g 1 2 5
a Time (s} =2

1 Logper Pro

Uintihed - |Graph windos)

5. Choose the One Pane option, click OK
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Choose this option ‘

ﬂmﬂ

6. A distance / Time graph will be displayed:

& 20

Distance {m)

0s

oo
0

a Time (s} s =

7. Place the motion detector on a level surface so that nothing is moving in
front of it.

8. Click the Collect button to begin collecting data: >(_\
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9. Move the motion detector around, a distance graph will be displayed on

the screen.
/-ﬁ 20
Sample Groph< : H
g 10
ns _..._I’
\G 00
?;:. ! : Time (s) SA ¢ :;>5

Lo
10.Click Analyze, then Statistics or click on ﬁ

=1 File Edit Egzperiment Qat@w Setup  'Window Hemote Help

Z(8|8| &@z|a|aNset g@] b e,

11.The statistics for the data will be displayed at the top of the graph:

bz

2.0

Statistics:Distance

Mean: 3.782m S Dev 6.322m
Min: 0447 hMax: 17,986 Mo Pts: 201 \

12. Go to View, Graph Options

fj> Logger Pro - Untitled - [Graph 'wWindov:}
| Eile Edit Ezperiment Data Analge

S IEINE S R
|
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13. You will see a dialog box with options for your graph, make sure the
Graph Features tab is selected:

Graph Options

Graph Features I e Uptionsl
™ Paint Prop#ttor Exvery I1 Pairikg
'7 Legget
v Conhecting Line
Explore the Graph Features by I':3D I BarGiagh || widh
. . Grid
checking and unchecking the I Graph Title
different boxes.
Girid
Line Style Color
{ ———z [Meas =
GraphTitle
Untitled Calor
I-dalk red vl
ak. Cancel | Apply | Help |

14. Select the Axis Options tab:

Graph GpFons

Graph Flatures ~ Axis Opbions
Flot
—Sealing
\.}9 & Autoscale
I | Time  Autoscale from 0

¥ welocity & Marual Scaling

I acceleration I I
Explore the Axis Options by - L. |2—

checking and unchecking the
different boxes.

— & Az Chooze Which Column to plat

= Time —Sealing
 Welocity ™ Autoscals
Accelerstion  Autoscals le_mD
Distance ' Manual Scaling
Mir: ID
f ax: |5
Ok Cancel Apply | Help |

Using Logger Pro Labs:
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1. Labs developed for Vernier sensors are included in the Logger Pro
software. These same labs are in the Middle School with Computers,
Chemistry with Computers, and etc activity books.

To use these labs, go to File, choose Open:

Open

Most useful for
middle school.

Loak in: I 5 Expetiments

_Biology with Computers
|_1_Chermistry with Computers
|1 _Middle Schoal with Compu
Phyzical Science with Co
] _Phusgicz with Computers

<]

2] x|
=& & & [EE
3 _wéater Quality with Computers [ Ta
[ Interactive Lecture Demos CaTuw
1 Manual Entry Caws

[ Probes & Sensors
RealTime Physics
Ca Sample D ata

Object narne: |

Objects of twpe: ILogger Pro Experiments

i
Open |
_ Carcel |

Cancel

[

W Open as read-anly

/:/:-

3. Double click on Middle School with Computers and you will see every

experiment available to y

Open

Oou:

Laak, jr: Ia_Middle S chool with Computers j gl

21

|1 Exp 07 & Hat Hand

] Exp 02 Heat Land and %/ ater
|1 Exp O3 Gieenhouse Effect
"1 Exp 04 Rrelative Humidity

1 Exp 05 Soil Study

|1 Exp 05 Radiant Ernergy

"1 Exp O7 Reflectivity of Light
] Exp 08 Schoolyard Study

1 Exp 09 4 Good Sock

| Exp 10 'What Cauzes Seazons
] Exp 11 Solar Homes

1 E«p 12 Ocean Floor kM apping
| Exp 13 Boiling ‘W ater

<]

] Exp 14 Freezing " ater

= Exp 15 How Low Can ou Go
[ Exp 16 & Good Cold Pack
| Exp 17 Lemon Juice

= Exp 13 Get a Grip

[Z Exp 19 Fun with Pressure
2| Exp 20 Hard ' ater Study
[C Exp 21 Diffusion

[ Exp 22/ ater Field Shudy
2| Exp 23 Shaq vz Susie

= Exp 24 veast Beasts

3 Exp 25 Heart Rate Paozition
2| Exp 26 Heart Rate Exercise

Object name: |

Objects of type: ILogger Fro Ezperiments

¥ Open az (ead-only

i
Open |
j Cancel |
A

1 Exp 27 Maanetic Field
(| Exp 28 Electromagnets
1 Exp 29 Friction

| Exp 30 First Class Levers
(| Exp 31 Pulleys

[ 1Exp 32 Bugyancy

| Exp 33 Graphing Motion
(| Exp 34 Velocity

(1 Exp 35 Indy 100

| Exp 36 Crazh Dummies
1 Exp 37 Faling Objects

The Indy 100
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Materials:
LabPro Interface
1.8m board
Meter stick

Toy car

Procedure:

Motion Detector

Several books
Masking tape

1. Set up the computer to do the experiment:

a. Go to File, Open, click Middle School With Computers, then select

EXP 35 Indy 100

Open | 7]
Laak it I 3 _Middle 5 chaol with Computers ﬂ gl
B Exp 01 & Hot Hand [ E=p 14 Freezing " ater ] Exp 27 Magnetic Field

|_1 Exp 02 Heat Land and 'water
| E=p 03 Greenhouse Effect
|1 Exp 04 Relative Humidity

|1 Exp 05 Soil Study

2 Exp 0B Radiant Energy

|1 Exp 07 Reflectivity of Light
2 Exp 08 Schoolpard Study

|1 Exp 094 Good Sock

| Exp 10What Cauzes Seasons
| Exp 11 Solar Homes

| Exp 12 Ocean Floor Mapping
| E=p 13 Boiling ' ater

4]

[ 1Exp 15 How Low CanYou Go [ Exp 28 Electriomagnets
| Exp 16 4 Good Cold Pack e | Exp 23 Friction

[ Exp 17 Lemaon Juice [ Exp 30 First Clazz Levers
| Exp 18 Get a Grip e | Exp 31 Pulleys

[ Exp 19 Fun with Prezsure [ Exp 32 Buoyancy

| Exp 20 Hard "+ ater Shudy e | Exp 33 Graphing Motion
CExp 21 Diffusion G N T

| Exp 22 ater Field Study o Exp 35 Indy 100

=1 Exp 23 Shaq vs Susie [ ] Exp 36 Crash Dummies
| Exp 24 Yeast Beasts e | Exp 37 Falling Objects

=3 Exp 25 Heart Rate Position
| Exp 2B Heart Rate Exercize

| i

Object name: |

Open

Objects of lype: ILogger Pro Experiments

i

j Cancel

¥ Open as read-only

&

b. You will see this screen:

Open

Lok jr: |-a Exp 35 Indy 100

= &) @l & = E)

Exp 35 Motion MBL

c. Open Exp 35 Motion MBL to get this screen:
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File  Edit Egperiment Data gnalyze Wiew Setup Window Hemote Help

=|e|a| Elzla]e 2z flalalE] Bl s

d. Collect data by clicking

e
e. Examine the statistics of the experiment by clicking ﬁ

= Tetie Vindon =
The Indy 100 Latest =
&4 30 Al Time | Distance | Yelocity
() {meters) {mis)
1
25 2
3
4
a
20} G
7
g
+ 15t £
£ 10
hny 11
"E‘ 12
< 1o 13
= 14
14
16
05} 0
18
19
0o 20
21
22
3 23
500 05 0 5 20 25 3.0 24 E
s Time (s} = [ Dy

2. Follow the procedure on page 35 -1 of Middle School Science With

Computers.
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Using Teacher-made Labs:

You are not limited to using labs included with Logger Pro. It is very easy to set

up the computer for any activity.
1.
2. Go to File, select New:

| File Edi

E wpeYirnent

Save bz

7 Logger Pra - Untitled

Crl+M
Ctrl+0

Ctrl+5

Plug in the sensor you want use for the lab.

Data Analze Wiew

w LA
| ==

Ty

3. If the sensor is an Auto-ID sensor the appropriate graph will be displayed:
sla(s] FEEE B R s
B Graph Window =] ET || = Table Window _ o) x|
Temperature vs. Time I : Laiias j‘
& 100 All Time Temperature
(s} ")

1
2
This is the e -
screen that is :
displayed - :
when the 5 0
temperature H -
. £ 13
Sensor Is . 11
15
connected 16
17

18 =l

o KN ]
5 D Tempe;l[\;.l)re'Live
DC:I 50 Tin‘l-:;n(s) 150 %%EI | 21 .9
For Help, press F1 |Temperature = 21.9 [ ]
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4. Click on Setup , then Sensors:

i Logger Pro - Untitled
File Edit Ezperment Data Analyze

Yidw | Setup Windoy Hemote Help

39

= o
Iill'|H |%| i |&l|“&|@l| fﬂf‘ ' h I+ Collect
| B Graph Window I
5. Make sure the correct sensor and port are being used:
e Properties x|
Sensor Setup | Calirate | Details |
~ LabPra
Port 1
g CH1 CH2 CH2 CH4 DIGASOMICT DIGASAMIC2
Sensor Sensor: ITemperature-Stainless j
Ealibration: IDeg_c_ss j [T
Select input then select the probe and calibration from lists.
0k Cancel Save Help

6. Click the Calibrate tab and check that information:

/7~ ™\

Sensor Pro serties

Sensor Segup  Calibrate |D tailsl

— LabPra \
1 Nl
CH2 CH3

CH1

CH4

DIGASONICT DIGASOMNIC2

Sensor. |Temperature-Stainless

Label: |Temperature

Units: |°E

Shart Label: |Temp
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7. Click the Details tab and double check that information also:

Senszor Properties

Sensor Setupl Calibidie  Details |

— LabPro
| B2 B =2 = =
CH1 CH2 CH3 CH4  DIGASOMICT DIGASONICZ
Sensor [Temperature-Stainless
Calibration: Deq o sz Saved On:
Label: |T emperature
Ll't:|° Sh tLbI:I |
niks |°C ork Label | Temp Unack
& |0.001m B |0.00022 C |[1.31655
ak, | Cancel | Save Help

8. To set up the parameters for the experiment go to Experiment and then

Sampling or Triggering or clicking El:

{77 Loogger Pro - Untitled

File Editl Expeniment Data
= | E | : Collect
Heplay

Analyze  Wiew Setup window Bemote Help

S T el e o1 e

Sampling...
Triggering...

v | ive Beadmts

b Temperature vs. Time
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9. Set the parameters for the experiment:

Set the experiment length

41

I Data Collection E

Mode Sampling | Triggeringl

Set the number of samples

— Experiment Length
> IEUU Iseconds j
—Sampling Speed
Slow Fast
Rl [~ 2

I-I samples/secaond

»

seconds/sample = 1.0

— Ower Sampling

|3 'I Enter amount for overzampling

The mawimum pozzible amount of oversampling available with your current
probe setup and data collection rate iz 250 points per row of data.

—Samples to be Collected

201 Samples will be ztored bazed on B03 total points collected.

0K I Cancel | Help

10. To collect data by triggering, click the triggering tab and set the

parameters:

Specify conditions for
data collection

Data Collection

W Enable Trigdsing

aht input's trigager coglitions are zatisfied

A 4

Temperature 1

iz greater than I

j lezs than I C

— Pre-trigger data
ID Mumber of points collected

[Pretrigger data is not available at speeds
of less than 2000 ptz/zec)
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11. Click @ to begin collecting data. This type of screen will be
displayed:

A graph of
the data
are <
displayed
here

File Edit Ezperiment Data Analyze Yiew Setup ‘window Hemote Help

== T N R e R e et =

12. Stop the data collection at any time by clicking
13. When data collection is completed click on Analyze, then Statistics or

i Logger Pro - Untitled

[&|a| &|e e Eenie

aly

42

I Graph Window H[=] B3 || &= Table Window N [=] B3
Temperature vs. Time I Latest :IA
a 0 ﬂ Time | Temperature
(s) *c)
[ 5.0 23.0
T 6.0 233
an 8 7.0 236
9 8.0 239 Data
10 9.0 24.2 .
11 10.0 244 _I pO|nTS Ore
12 11.0 24.7 d . | d
- 13| 120 249 isplaye
g " 14| 130 25.1 play
g 15 | 14.0 253 here
E 16 15.0 254
2 17 16.0 255
E
|5 40 18 17.0 255
19 18.0 25.6
20 19.0 256
21 20.0 25.6
22 21.0 25.6 j
2 — 73 22.0 255 -
KN )
I Moter_Window =0 The current data
Temperature- Latest . .
s . o <«—— 1 isdisplayed
a 5 10 15 20 25 0
& Time {s) I% | 25.5 here
Callecting | Temperature = 25.5 [ [

ot o] e

I+ Callect

[ime

=] B3

1

Tangent
B Graph Window Make Annatation
|nterpalate
100 Linear Fit
Auttarmnatic Curve Fit.
M =
- S
(/ Intedral Ctrl \
a0 N M/l

\
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Evaporation

Problem: To explore cooling through evaporation

Materials:

LabPro with temperature sensor Isopropyl alcohol
Cotton balls Small fan
Water

Procedure:

1. Set up Logger Proto run the experiment:
a. Connect the temperature sensor to the LabPro
b. Go to File, select New
c. The temperature screen will be displayed:

= o e e e o i o e

Graph Window I [=] 3 | | Table Window o [=]

Temperature vs. Time Latest
&+ 100 Al Time Temperature
(s} )

=

~

10

12
13
14
15
16

Temperature (:C)

17

m 18 |
EiN| o
Temperature-Live
., 0)
% - ki g I _ze

For Help, press F1 [Temperatuiz =21.9

d. Click on Setup, then Sensors and double check the port and sensor
e. Double check Calibration and Details

f. Click El select Sampling.

Copyright © 2002 by Mary Poarch



44

g. Choose 15 seconds for the experiment length and 2 samples per second
for the experiment speed:

I Data Collection |
ampling | Triggerﬁl\
Experiment Lenagth
I'I a I zeconds j)
-

Fast
Rl _ i
It2 zamplesdsecond seconds/zample = 0.5

h. You are now ready to collect data
2. Wrap a cotton ball around the end of temperature sensor. Soak the cotton in
room temperature water.
Turn on the fan and let the fan blow over the sensor.
Press @ to begin taking data.
When data collection is completed, click Data, Store Latest Run:

vk

File  Edit Experimepf | Data Analyze View Setup WNdow Hemote Help

sd|g| & ] 1] e

Rename Run

‘i} 100 li .Q.elete Run g |

6. Replace the water-soaked cotton ball with one soaked in isopropyl alcohol and
repeat the procedure.
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Conclusion:

Write a paragraph describing your results. Use evidence to support what you
say:

Copyright © 2002 by Mary Poarch



46

Using Programs Other Than DataMate

DataMate is not the only program you can use with the graphing calculator and
the LabPro™. However, before you can use these other programs, you must
first load them into the calculator. To do this, you must first load the TI-Graph
Link and the data collection programs into your computer.

The Graph-Link program and cable are necessary to send programs from a
computer to a calculator.

Where to Get Programs:

Programs may be downloaded from http://www.vernier.com/calc/index.html or
http://education.ti.com/global/archreadme.html

Programs are also available on Tl Resource disks and with the Vernier activity
manuals.

Using Graph-Link to load Programs / Apps:

1. Connect the TI-Graph link cable to the computer and the bottom of the
calculator.

2. Open the Graph-Link program

3. Choose Link from the top menu bar

— —_—
== TI-GI/APH LMK [TI-83 Plus/TI-83 Plus Silver Edition) - TI83 Plus Program - Untitled1

Device: Window Help

E!H Ng| Vg[8 om [ L] o] .E]

% T1-82 Pluz Keypad M= e -TI83 Plug Program - Untitled1

STAT_FLOT TELZET FORMAT CALC TAELE Hame: |:| ’@
v=| wIWoow| 200 | TRACE | GRAPH | C .::| | Send to Archive

QUIT INS ;I =

2nd | ‘mopE | CopEL |, .

A-LOCK  LIMK LIST

ALPHA | %7 .| sTAT | * |

TEST A ANGLE E DRAW C DISTR

mATH | | APPs | | PReM | uARs | oLERR |

MATRX O SIM1 E COS1 F TAMY G n H
w1 | osiw | cos | TR | a

T I EE I ¢ K 3 L e M
sl R N DR

8% H u 0 v Fuw E R
wes |7 |8 | e | = |

e S Ly T Ls U L& U] 1]
W] e | s | e |- |

RCL X L1 ¥ oLz Z L 8 MEM

stor | 1 | oz | 5 | + |

OFF CATALDG . i : AMS 7 EMTRY SOLUE .
A | 2 | ewrer 0 T —

[~ Protected j
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4. Select Send Flash Software from the drop down menu, and choose
applications and certificates if you want to load a flash application onto the
calculator.

e T1-GFAFH LINE [TR-03 Fhapd 1153 Plug Salwes Edéan] - TIHI Pleas Progeam - Upbiledl

Ee Edi| [nk Jock Devioms Wirdow Help

Lo

5. Select Send to from the drop down menu, and choose RAM if you want to
load a program onto the calculator.

s TI-aHARH LIEE [ TE-HE B ey roun oo B dilasni] - DIHE Plas Proogism - Lisked]

6. In the right hand window of this screen you will see the folder with the icons
of the program files you have loaded on your hard drive. Double click on
the program file to open it.Double click on the TI-Education file to open it.
Double click on the Vemier file to open it.

Double click on the Tl 83p file to openit.

0 N
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9. The programs loaded into the computer will be listed in the window on the
left-hand side of the screen. For middles school, Physci83g and Chembio83g

are the most useful programs to use. The “g” indicated that this is a group of
several different programs.

Send Filez to TI-83/T1-83 Plus |
File name: Directornies:

&= But:® Buw;™ Buy= Buz= 83

c:\progra™~1ihie. Ab-83p~1 0] % |

physci.83g Al e e — Cancel |
PI’OQI’O ms physci.Bxg 5 progra™1
radiatin.83p £ tieduc~1
—_—> zpectro_83p teduc Help |
5] vernier
#5 u-83p™1 Metwork... |
Lizt files of type: Drives:
| Al files (=.8x=:%.83%) MIEE =l
File zelected: Add

Add All |
Bemove |

Hemove All |

TI-83/T1-83 Plus Available RAM: 22031 bytes

10.Click on the program or application and then click add.
11.You will see the program or application listed in the window at the bottom of
the screen.

File zelected:

cohprogra™1itieduc™1\vernier\ti-83p~1\physci.83g

12.Turn the calculator on.
13.Click OK. This will begin sending the programs or applications from the
computer to the calculator.
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14.You will see the programs listed as they load on the computer screen, but the
calculator screen will be blank.

Sending...... E l

C:WPROGRA™IATIEDUC™ MWERNIERATI-83F ™14
PHYSCI
PSCCALIE
PSCCALS
PSCOISTH
PSCGRAPH
PSCHEART
PSCHICRO
PSCHONIT
PSCSELCT
PSCTIMEG
PSCTRIGG
PSCTRIGP
PSCWELOM

AE

Stop

Help |

15.When the download is complete, click OK.

16.To test to make sure the programs or applications are loaded, press 8 or 9.
The newly loaded programs or applications will be listed in the calculator
window.

LN
=
m
=

t‘%

LA ]
LT
TomOaoounmm
MA=DIDAC

Do ==

ATNH= T
—Ir= m

i LR B
.|:_ EN EN EE EN
A=
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Removing Programs From the Calculator:

1. Press —, press MEM (1he + button)

2. Select 7:Reset
: ?m Mamt~0Oel...

ear Entries

3. Select All Memory. Select 1:All Ram.

ARCHIWE HLL
11 FHM..
t0efaults..

4. You will get a warning message stating that this will remove all data and

I:I
§=EEEEt

programs

Fesetting EAM
erases all data

and Frodrams
fr-om RFEAM.

5. Select Reset.

Linking Calculator to Calculator:

The unit-to-unit link cable lets you link calculator to calculator or a LabPro.

By linking two calculators, you can transfer programs and numerical data
between the calculators.

To communicate between two calculators, you must set up one calculator to
SEND data and one calculator to RECEIVE data.
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To set up a Tl - 83+ calculator to RECEIVE

1.

Press —, Press [LINK]

i LR B
.|:_ EN EN EE EN

|

ot

ot
|

o
=

o

=
~
g
=

-

i

FECEIVE
+...

st
=tz to TISZ.

0 0

2. Use — | to highlight RECEIVE. Press 3
3. The message Waiting... is displayed

4. Press —, press [QUIT] to exit the receive mode

To set up a Tl — 83+ calculator to SEND

1.
2.

»w

Press —, Press [LINK]

SEND should be highlighted. Use — ] to choose the type of data you
want to send. Usually it will be Lists, Programs, or Apps

=H
I:l
O:H
E:

F:5
=

String..
tAFF=..

F

ErouF...

r'h
=
=

RECEIVE
Vars..

FYars..

tvd Iid
ticd Sl

Press

Use — ] to highlight TRANSMIT

Select which items you which to share, Press B to begin sending

Measuring Motion

Copyright © 2002 by Mary Poarch
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Distance vs Time

PROBLEM:
To measure distance and use a graph represent the motion

MATERIALS:

Graphing calculator loaded with PHYSCI program
LabPro

Motion detector

Meter stick

Masking tape

PROCEDURE:

1. Attach the motion detector on a table or cabinet 15 cm above your waist.

2. Use masking tape to make a 4 meter line on the floor in front of the motion
detector. Mark the tape at 1 meter intervals.

3. Prepare the graphing calculator and LabPro:

(a) Plug the motion detector into the DIG / SONIC port of the LabPro unit.

(b) Use the link cable to connect the calculator to the LabPro unit. Plug the cable into
the bottom of both the calculator and the LabPro.

(c) Turn the calculator on.

(d) Turn the LabPro on.

(e) Press the PRGM key on the calculator.

(f) Select PHYSCI.

(g) Press. ENTER

(h) Press ENTER until you come to ***MAIN MENU* **

(i) Select 1:SET UP PROBES

(j) Enter 1 after ENTER NUMBER OF PROBES. Press .

(k) Select 7:MORE PROBES, Select 3:MOTION

(I) Back at the ***MAIN MENU*** select 6:MATCH. Select 1:DISTANCE.

(m) Follow the directions on the calculator screen.

(n) Press ENTER. You will have an “empty” graph.

Stand at the tape mark one meter form the motion detector.

Begin walking as your partner presses ENTER.

Walk to the two meter mark and stop.

Observe the graph. Draw your graph in the DATA section.

Press ENTER. At ****QPTIONS**** gelect 2:NEW MATCH.

. Follow the directions on the calculator screen.

10.Press ENTER. This will show a graph that you are to try to match.

11.Observe the graph and decide what you will have to do to make another graph just
like it. MNote: Distance tick marks are 1 meter apart. Data will be collected for 5
seconds.

12.Take your starting position in front of the motion detector.

© o N U A
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13.Begin walking as your partner presses ENTER.

14.Walk according to your plan.

15.Observe the graph that was made of your walk. Draw this graph in the DATA
section.

DATA:

Sketch of graph 1 Sketch of graph 2

ANALYSIS & CONCLUSIONS:

1. Describe what you had to do to match the graphs.

2. Sketch a distance vs time graph for a car that starts slowly from a stopped position,
moves down the street faster, stops at a stop sign, and then starts slowly again.
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55

Materials

anﬁmwd%z

Stop watch or lock with 4 scond band

PW:

1. St wp te calenlaton Ta collect data:

I3

A
2

A

Press 3 (T1-73) o1 @, choose ELit, then 1:E4:2 (T1-83/+)

Clean ll dota pom Lats . — | 1o bighlight Yo List you ward To dean, press =, then 3
Enter smber 1 - 10 in List 1. TMWWW&M{{W”S-WW.

—~ 1o Lint 2. waﬂWWWWW&d

ELBOW ON YOUR THIGH, USE THE SAME ARM FOR THE ENTIRE EXPERIMENT, DO NOT LOWER YOUR HEAD &

BODY

3. Rékse and Lower youn band a1 mary Times 41 you can for 1S stconds, counting out Lovd. Have your pantier
unter Y sumber of Limes you Lfted e weight in Lial 2.

~Yyanse

Data.

WITHOUT RESTING, repeat for anether 1S-second inteowal. Enter your data.
RMW#.W"OW.
Rest [or a1 Least 10 misudes while your partmen collects bin/ben dota.

Repeat stepas 2- U, Uhis Time resting for US seconds between eack 1S-scond ial. Evter Uis data in Lint 3.

Use e calenlator 1o W WW.‘
1. Feor & TN3:

A,

¢
c.
A
¢

Press —, press € (the O button)
Select 1: Plot 1

Make sure the plot in ON
Choose e Line graph (2 icon)
Xt Ly, Vst ia L,

Flaot1
TaFpe=:

wlistily
Y1list:il:z
Marlk: B

+

0f§
%% Mol

di HIH b

" Fig. 1
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¢ Press —, press € (the O button)
4. Select 2: Plot 2 _F OFPS MATH CALC
o Male sune e plot im ON L St
i Olloose the Line grapl (2° icon) (?ﬁ? —
b Xlot o LVUrt mast be Ls - 2o changt 1o L S:L; Fio 2
press —, them @ (e 3 button) Eile '8
b Select 3:ls Press B (see Fig, 2) +MA
Flot
. Cloose 4 diflferent mark for e second Linme TaFe
. P &9, Select V:200mS14t Y1is
Mark
2. ForaT-93/+
b Selectq: Plot 1 Eﬂf‘m“_
. Mali sune e plet im ON S
A Cloose the bine papl (2 icon) wlistilq '
e Xbainl, Ylstials Ylistile Fig. 4
[ Select a mank for your grapd. (e Fig, 4) Mark: B -
¢ Press —, press € (the O button)
4. Select 2: Plot 2 F OFS MATH CALC
o Ml sune the plet i ON Ll bt
jo Cloow Ue bine grapl (2 icon) G ~—
b Xlot oo LYEAt matt be s - 1o charnge 1o Ls S:L; ,
prens —, Yhen 3 (the T button) = Fig. 5
b Select 3:ls Press B (see Fig, S) 4+MA
m. Choose 4 different mank ffor he second Lime P“'“.:.F Flets
M‘WW (mF«g €) HFes I-EIIT E diin
Hh- HIH |
n Prew €, Select 9:200mS1a2 :"‘:liSt-:L1
Ylistilz :
Mark: o @ - Fig.6
wamwwm&u:
15-Second Period Number of Repetitions Number of Repetitions
Without Rest With Rest
1
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O N O~ WDN

-
o

Sketcl 4 paph of your data bere:

Number of Repetitions

15 Second Time Period
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1. HWMWMMAWW7OM7S—WWWWW7

58

2. Explain why your am [t His way.

3. HWMWMWWZ&7OM7S-WWWZMM?

4. Was #ere 4 diffference in e way youm avm [t between te twe procedines) Wiy or whyy ot)
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Het Water

Question: How does e nate of cooling im shallow water compant To Hhe rate of cooling in deeper waten)
PMM:

59

Materials:

LabPro with Temperature semaon Hot water

1 linge beader o1 cupe Flat, sballow pan
Procedune:

1. %%%WMMWWWWWWW

b Put the tmperatine semion inte CH of the LabPro.
b Torn the LabPro ¥ calewlaton 1.
. Pran 9 Select DataMate.
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Foll the cup with 250 md of hot waten.

Powr the cup of water inte e (lat, sdhallow par.

Put Hhe lemperatine semaor in the water and Select 2:S1at 1o begin collecting data.
When the data collection ia [imiaked, make 4 sheteh. of e gpapl

FAll the cup with amothen 250 ml of bt waten. Leave the water in te cup,

Put Hhe lemperatine semaor in the water and Select 2:S1at 1o begin collecting data.
When the dita. collection ia [imialed, make 4 shetel of he grapd;
Compart e two gpapl.

N 0 Y oA wnnEoWwWN

Sballow Dar

60

1. deomWanW?

2. What does #is 1ell you about Hhe cooling of wattr in deep water compared 1o sballow water)
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4. How can ey be anawered)

A Hot Hard
Materials:
LabPra interfpce witl Bemperatine semaon Cup
Water Pager towel
Pwadmt:

1. Set wp te computen To da Hhe veperiment:
Q. Goto File, Oper, Lick Middle School With Compuders, Hem select EXP 01 A Hot Hand

ol with Computers ﬂ gl

(3 Exp OF Reflectivity of Light (3 Exp13B
ater [ Exp 08 Schoolyard Study 1 Exp14F

_JExp 01 A Hot Hand:

| Ewup 03 Greenhouse Effect 1 Exp 09 4 Good Sock 1 Exp15F
Ca Exp 04 Relative Humidity 1 Exp 10%hat Causes Seazong 1 Exp 1624
1 Exp 05 Soil Study _1Exp 11 Solar Homes _1Exp17L
| Exp 0B Radiant Energy 1 Exp 12 Ocean Floor Mapping 1 Expl18LC

<] |

i
Object name: I | Open I

Objects of type: ILDgger Pro Expeniments j Canicel

¥ Open as read-only

&

b s screen will be Aisplaped:
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Loak i | '3 E#p 01 & Hot Hand = =

:Exp 01 Direct-Connect Temp. MEBL
Exp 071 Stainless Steel Temp. MBL

¢.  Clhoos Hhe appropriate smer and in screen will be slown:

=@ | ElE e 2] sl Gl e

A Hot Hand

1
Graph Window Mi=]E3|| = Table Window [H[=]E

Latest =

g ®

35

Al Time Temp
(5} °C)

30

0| [~ | | | = [ oo [ pa | =

[
K| oY

Temperature (°C)

25

B Meter Window  [HIRIER

Temperature-Live
()

20

23.7

10 20 30 40 a0
Time (s}

&°

2
. W%mm%z&w&ywﬁ

&

3. Follow the proctdunrt on puge 1 — 1 of, Midille Scbiool Soitnce Wtk Computins
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Name
Science 7-

How Much Energy?

Question: Do different parts of the world get different amounts of the Sun’s

energy?

Materials:

Globe Tape
LabPro system with 2 temperature sensorsLamp

Ruler

Procedure:
1. Place the lamp 30cm from the globe, with the tilt of the globe facing the
lamp.
2. Shine the lamp directly on the globe’s equator.

3. Tape a temperature sensor to the globe’s equator. This sensor must be

plugged into Channel 1 of the LabPro.

4. Tape the other temperature sensor to the North Pole. This sensor must

be plugged into Channel 2 of the LabPro.

5. Prepare the LabPro and calculator:

a. Turn the LabPro and calculator .

b. Press 8 on the calculator; you will see this screen:
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HEL
E

CO Lo
A= D T

IT
Yol I

SCCALI
3 PSCCHLS
G PSCOISTHM
2+ PSCGREAPH
i PSCHMOMIT
PSCSELCT

c. Select 1:PHYSCI by pressing 3 or 1.

d. Press B until you come to this screen:

e. Select 1:SET UP PROBES by pressing f or 1. Now your screen
should look like this:

EHTEE HUMEEE 0OF
PROEES: N

f. Enter “2” as the number of probes you are using:
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EHT
PROEBES: 2

EE HUMEEE OF

g. Press . Now you have this screen:

C
2:F
il
25 M
s
7 i M

=
: EIEI:T IVITY

oo AT
gy

T
HETIC FIELD

0
D
I
A
H
DOFE PROEES

65

h. Select 1: TEMPERATURE by pressing f or 1. Your screen will look

like this:

i. Enter “1” as the Channel Number:
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LOWEST
L AELE
HELZ.

LISE
AVAI

CHAH

EHTEE CHAHHEL
HUMEEF:: 18

j. Press B, and your screen will again look like this:

=
L DECTIUIT?

0
D
I
A
H
0

oo AT
gy

T
HETIC FIELD

2:F
il
25 M
s
7 MORE FROEES

66

k. Select 1: TEMPERATURE by pressing for 1. Your screen will look

like this:

1. Enter “2” as the Channel Number:
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LOWEST
ILAELE
HHELZ.
EF_CHAHHEL
EEE:: 2N

SE
A
CHFA
EHT
HIIM

m. Press 3, and you will get this screen:

COLL

VIEN

YIEW DATH
SELECT REGION
MATCH

BUTT

§= ECT _DATAH
GEAPH

67

n. Select 2:COLLECT DATA by pressing 2 or using the # to highlight

2 and pressing . Now your screen looks like this:

ok

o. Select 2:TIME GRAPH by pressing 2 or using the # to highlight 2

and pressing . Now your screen looks like this:
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EHTEE TIFME
BEETWEEH SAMFLES
IH SECOMDS:

p. Enter “1” as the time between seconds:

q. Press f:

EHMTEE TIME
EETWEEH SAMPLES
IH SECOHDS: 10

r. Enter 180 as the Number of Samples:

Copyright © 2002 by Mary Poarch
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EHTEE TIFME
BEETWEEH SAMFLES
IH SECOMDS: 1
EHTEE HUMEEE:

OF SAMFLES: 158

s. Press B, and you should see this screen:

SHMPLE :
TIME l.608 =

SAMFLES 138
EAFEREIMENT

LEHGTH 138.88 5
EHTEFR

t. Press f3:

iEHEE |i|!|E EETUF‘
:MODIFY SETUP

Copyright © 2002 by Mary Poarch
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u. If your screen was correct, choosel:USE TIME SETUP to continue.

If your screen was not correct choose 2:MODIFY SETUP to change

it. When you get to this screen:

SET Y-RAHXIL
Ymin="

v. Enter “0” as your lowest value for the Y-Axis:

SET Y-HxIS
Ymin="0R

w. Press B3, and enter “50” as the highest value for the Y-Axis:

SET Y-HAxIS
Ymin=""a
Ymax=758
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x. Press B3, and enter”1” as the scale you will use on your graph:

SET Y-HKIS
Ymin=""a
Ymax=""00
Ve l=""1

y. Press B, and your screen will look like this:

PRESS EMTERE _TO
BEGIH COLLECTIHG
DATHA.

6. When you are ready to begin collecting data, press (3.
7. When the data collection is finished, the calculator screen will look like

this:

3 —

Ir
H1
HZ

8. Press 3 to see the graph of the sensor in Channel 1 (the sensor at the
equator).
9. Press B again to see the graph of the sensor in Channel 2 (the sensor at

the North Pole).
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10. Press B again to see both graphs together.

Analysis:

1. Which part of the world receives the most energy? Explain your answer.

2. The Earth is tilted 23.5 degrees. What would the data look like it were

tilted 50 degrees? Explain your answer.

3. What would the data look like if the Earth were tilted 10 degrees?

Explain your answer.

4. Predict what the data would be if the temperature sensor was placed at

the South Pole. Explain your answer.

Conclusion:

Write a paragraph describing what you learned in this activity.

Resources:

There are many resources available for the LabPro and the older CBL interface.
Many of these resources are online.
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Vernier and Texas Instruments sell activity books designed specifically for middle
school science classes.

Additionally, all three major publishers in the Texas adoption include a
probeware manual as one of the ancillary materials.

Online resources for activities & support:
e Texas Instruments Education web site - http://education.ti.com/index.html
e Sample Labs from the Vernier Lab books - hitp://www.vernier.com/cmat/
e Mobile Inquiry Technology - http://mit.concord.org/éthnotes/list-6.ntm
e Science Teacher Stuff -
hitp://www.scienceteacherstuff.com/techgraph.html
e Learning to use the LabPro -

http://www.ncsu.edu/sciencejunction/route/usetech/MBL/
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