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*ﬁi TI-Nspire™ CX CAS Introduction TEACHER NOTES
Tl PROFESSIONAL DEVELOPMENT

Activity Overview

In this activity you will become familiar with the most commonly used keys on the TI-Nspire™ CX CAS
handhelds. You will also learn about each of the built-in applications.

Touchpad
Click
Escape/Undo Home - Add applications
| falon |
) + page
; ® | doc-
Scratchpad | — — |% Documents - Save, open, etc.
|' menu |
clear
Tab [ 0 <hi ( | del Menu - application menus
kg
Control .
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wi# TI-Nspire™ CX CAS Introduction
Tl PROFESSIONAL DEVELOPMENT

TEACHER NOTES

Built-In Applications

Calculator
e Typical mathematical calculations can be done.
e Variables can be defined and used throughout a
document.
e On a CAS handheld, formulas can be written and
equations can be solved.

Graphs

e Equations such as y=2x can be graphed.

e Functions f(x) =2x

e Equations can be manipulated by mousing over them,
clicking and holding, and then dragging a finger across
the Touchpad.

e Trace, intersect, minimum, and maximum can all be
determined.

e The Menu button shows all of the tool possibilities for a
graph.

Geometry
e Geometric constructions
e Construct simulations

Lists & Spreadsheet
e Typical spreadsheet calculations such as (sum(Al:A12),
average(Al:A12)).
e Columns titles define data throughout the document.
e Diamond row () are for performing calculations on the
whole column. Functions such as sequence are
powerful.

©2012 Texas Instruments Incorporated 2
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TEACHER NOTES

Data & Statistics

Notes

Plot Data from Lists & Spreadsheets based on the

column titles (variables).

Regression equations and hand fit lines can be added to

do analysis on a set of data.

Multiple sets of data can be compared.

Write text within a document

Math boxes can be added to Notes pages to show

calculations and define variables.

ChemBox allows you to write chemical equations with
appropriate subscripts and arrows and coefficients.

Fonts can be changed.

Vernier DataQuest™

Meter mode
o Shows measurement
0 Collection Mode
= Time based
= Events with Entry
= Selected Events

Graph screen
0 Run#
=  Graph multiple runs
o Graphical analysis
= Tangentto data
= Calculate Regressions
= Draw predictions
= Strike Data

Spreadsheet
o0 Run#
0 Add calculated columns

©2012 Texas Instruments Incorporated
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Tl PROFESSIONAL DEVELOPMENT

Document Navigation

. ¥ Problern 1 (e =
e Control up Arrow ([ctrl] .a)opens the Document Viewer. ( I v -
e Control right arrow ([ctrl ] p)moves to the page to the right. A F)
e Control left arrow ([<trt] q) moves to the page to the left. o= —
f/i
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{f} Evaporation TEACHER NOTES
TI PROFESSIONAL DEVELOPMENT

Activity Overview

Everyone is familiar with the effects of the wind on their wet body as they get out of the pool. The cooling
effect is significant and is mimicked in warm climates with fine mists at bus stops to help patrons waiting
for a bus keep cool. The effect is grander when there is a breeze and when the humidity is low. When we
perspire, the body is using this phenomenon to help keep the person cool.

In this investigation, we will model this cooling by evaporation with a liquid other than water and explore if
the “feeling” of being cool is real or just a perception, and we will try to quantify the effect with different
liquid concentrations.

Create a New Document on your TI-Nspire handheld Press [t ] [1]to create new
Your Instructor might send you a starting Document that you pages.
could open as an option.

Step 1:
Press and the select option 1: New Document. If you are challenged to Save the current

Document, choose the right choice.

Step 2:
Start with a Notes page from the Menu Options and key in the appropriate information to
help document your team’s work.

The Design

Step 3:

We want to collect data from the evaporation of a liquid on an object that is held in the ambient air. To
do this, we will dip a metal temperature probe in our substance and then hold it in the air and monitor its
temperature for a length of time.

Step 4:
Given this scenario, discuss with your partners what variables EEREREEY svec o
. e . . . . . Statements Reasons
you see, and identify if you will be controlling them or if you will
let them change. Once you have talked a bit, list these in a Notes wind control |
page and share with the class. temperature

Step 5:
Did your group have the same variables as the others in your

class? Did you see some that were not worthy? That you forgot?

©2012 Texas Instruments Incorporated 1 education.ti.com
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wi# Evaporation

Tl PROFESSIONAL DEVELOPMENT

TEACHER NOTES

Step 6:

Make a sketch of how you will set up the data collection. Draw
this below or on your TI-Nspire handheld in a Geometry page.
Assume that you will have one Target and two Controls (air and

water).

Step 7:

Share your design with the group and come to consensus on the set up.

The Time

Step 8:

We now need to determine how long it will take to get enough
data on the cooling event to see a pattern. Your teacher will
provide you with a sample of the strongest concentration of the
liquid you will be using.

e Place one temperature probe in the liquid and have one
person hold it so that you don't get a spill.

e Slide the handheld into the TI-Nspire Lab Cradle™ Data
Collection Cradle and plug one temperature probe into
the port named ch 1.

e This should launch the Vernier DataQuest™ app and
show the current temperature of the liquid (which should

be at room temperature).

©2012 Texas Instruments Incorporated 2
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TEACHER NOTES

Step 9:
Note that the Mode is Time Based and that the Rate is 2
samples/second for 180 seconds.

To get a feel for the time needed, we will lift the probe out of the
R D]
liquid and immediately press the Play button (). As the
probe is hanging (without movement) in the air, the TI-Nspire will

collect and display the temperature over time. Note that the Play

"
button has changed to a Stop button (*-—-") and you can stop
the experiment at any time.

Step 10:

Looking at this data, determine the Time settings you want to
use for the complete experiment where you will test two different
liquids. Note that the other liquid will be at a weaker
concentration and therefore might cause the cooling to occur
more slowly.

Step 11:
Adjust the time setting for the experiment by selecting
Experiment > Collection Mode > Time Based.

Share your settings with the class.

©2012 Texas Instruments Incorporated 3
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Tl PROFESSIONAL DEVELOPMENT

TEACHER NOTES

The Experiment

Step 12:

Now we are ready to perform the first complete data collection. You will be using three

temperature probes, a sample of room temperature water and one of the liquids. In this

experiment, we will use about 50 ml of water and 50 ml of Isopropyl Alcohol, and just air (a

dry temperature probe).

e Why are we using water and air? Are these the Targets or Controls?

Step 13:

Introduce a new Problem for this experiment. Do this by pressing
and selecting Insert > Problem. This will preserve your
initial work for the record.

Step 14:

If the new Problem does not launch the Vernier DataQuest app,
press @ E], and select the option. Now decide which probe
will go with which item and report this on a Notes page in this
document.

Step 15:

Plug the 2™ and 3" probes into the appropriate channels one at
a time. Place them in the locations they are designed for and
wait until you get “about” the same readings.

Note: You might have trouble getting these to all be the same
reading. How important is this?

Step 16:

Lift the probes into the air as per your set-up design and then
immediately start the experiment. If your time choice was grand,
you should let the experiment move to the end times. Make sure
all of the variables you determined to be fixed — stay that way.
Watch for movement of the probes and any air currents.

©2012 Texas Instruments Incorporated 4
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*f) Evaporation TEACHER NOTES
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The Analysis
«é' e d—
Step 17: e
We should examine the data now, looking for patterns. Click or f Hagi et S S
A 4
tab to the Table View (El) to look at the data. &
,6':0 ‘B"“H--—H— -+ —F—
0 Time (5) 42.2
e Would you say that the Target changed and the Controls
did not (or only slightly changed)? —
e How could you discuss the rate of change? What units 2 L run 1
. l Temp | Temp2 | Temp2
does it have? UL
Temp (*C) 1 213 210 23
UCI2GE) 213 20.9 23
Temp3 (*C)
3 21.2 208 23
4 21.2 20.7 23
= 21.2 205 2
B OW 3 e
Run Two
Step 18:

Now we want to save this Run and repeat the experiment with

the other concentration of Alcohol. Place the temperature -

et

probes, after wiping them off in a position to become one with
the temperature of the room. Collect the new sample; and before

mp erature Terp2 Temp3d. . & -

you place the probes in the three containers, store the first run
=
by clicking on the File Cabinet ( 59). This will set you up for run

2.

R;“‘H—hu—ﬁ-—-q— -~
‘\“\H_

TB-o—n- B A
e’;\me {5 42.2

& Te

=

Q*Slure latest Data S

Step 19:
Now place the probes in place, wait until they come to know each other, and then start the

collection as before. Do you note any changes in the event as it is happening?

Has the temperature of the room/liquids changed? Will this matter?

©2012 Texas Instruments Incorporated 5 education.ti.com
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TEACHER NOTES

Striking Data

Step 20:
If your estimation of time was off, you may Strike the data to help
in the analysis.

To strike data from the graph, you must move your cursor to the
point where you want to start or end, click ((2]) then with the
[etn] (%] use the Touchpad to highlight the segment of interest.

Then right-click to choose the in or out option.

Step 21:
Look at the table and note the results.

Step 22:
Note that the data is still in the handheld. Why is this important?

Note: This action may also take place in the table environment
using the Menu.

The Rest of the Story

Step 23:

You can move into the rest of the TI-Nspire environment by
introducing a new application page as before. If you select Data
& Statistics, you can set up a plot to examine the data.

©2012 Texas Instruments Incorporated 6
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TEACHER NOTES

Step 24:

You can also set-up multiple plots using the right-click
([etrt ] [menu]) on the y-axis. In addition, you can add a legend by
right-clicking on the center of the screen.

Step 25:

Using the Menu options under Actions, you can also add text.

Step 26:

In some situations, the use of [ctri][D] will set up a plot for you

automatically.

©2012 Texas Instruments Incorporated
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Tl PROFESSIONAL DEVELOPMENT

TEACHER NOTES

Step 27:
Data can also be placed in the List & Spreadsheet environment
using the Header or Diamond Line with the key. In the

second case, you might want to name the list before you add the
data.

©2012 Texas Instruments Incorporated 8
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wip Walk aLine Name
Student Activity Class

Activity Overview
This activity will introduce the CBR 2™ and the Vernier DataQuest™ application. You will collect and

analyze linear data.

Materials
e CBR2
e USB Connection Cable for CBR 2

Step 1:
Connect the CBR 2 to the handheld with the USB cable. A Mode:
Vernier DataQuest page will automatically open and the CBR 2 bt

20 zam plesi:
Duration:

Sz

Step 2: m
Work in groups of two. One person will operate the TI-Nspire™

and point the CBR 2 toward the other partner, the “walker.” The

walker should be standing approximately two meters from the

motion detector. The walker will walk slowly toward the motion

detector at a constant velocity.

will begin measuring the position of the closest object.

Step 3:

Before collecting the data, make a prediction of what the graph
of position versus time should look like. Sketch your prediction
on the grid to the right.

Time R
P osition

Posttion ()

Time (3) .00

3

Step 4:

The calculator operator should click the green Start button @ in
the lower left corner of the screen. The walker should walk
SLOWLY toward the CBR 2 at a constant velocity to close the
gap in approximately 5 seconds. Don’t go too fast or you will run
out of room and need to try again. You must walk at the same
velocity the entire time.

©2012 Texas Instruments Incorporated 1 education.ti.com
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{ﬁi Walk a Line Name
Student Activity Class
Step 5:

Graphs for position versus time and velocity versus time are
created and displayed on the same screen. Repeat as necessary
until you generate a graph for position versus time that is roughly
linear. How does the graph compare with your prediction?

fSte[) 6: : - *Unsaved <

To display only the position versus time graph, press Menu >
Graph > Show Graph > Graph 1.

Time R
CF osition

Position ()

Sketch the actual graph of your position versus time graph on
the grid shown to the right.

Tirae (3) £00

2

Step 7:
Manual Analysis of Data

a. How can you estimate the average velocity of the walker?

b. What was the position of the walker at time t = 0 seconds? At time t = 5 seconds?

c. Show your work to calculate the slope of the graph using your positions at time t =0
seconds and t =5 seconds.

d. What does the slope of the graph represent physically?

e. Why is the velocity negative?

©2012 Texas Instruments Incorporated 2 education.ti.com
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Class

f. Linear functions are usually written in the form f(x) = mx + b. Determine the y-intercept

of your line and write an equation that you think will model the data.

g. What does the y-intercept represent?

Step 8:

Press Menu > Analyze > Model. Select m*x + b to create a
linear model by clicking OK. Type your values calculated
manually from above in the fields for m and b and click OK.

Step 9:

The model can be adjusted by clicking the slider arrows on the
left side of the screen or by changing the values of m and b
manually. See the sample shown to the right. If you made
adjustments, record the new values below.

Step 10:

To analyze the data with a regression, a linear curve fit can be
performed within the Vernier DataQuest™ application. Press
Menu > Analyze >Curve Fit > Linear. This will give the
equation of the linear regression model. You will have to scroll
down the dialog box to see the values of m and b for the linear
model. Record the values for m and b below.

Step 11:

Click OK to see the graphical results of the regression. How

does your linear regression compare with the equation you found

in Step 9? How do the values for m and b compare?

©2012 Texas Instruments Incorporated 3
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mx+ b

m: —0 264077227
br 1.870927273

r —0.991398847
0. 982871674

12

4] E—

5.00

*hialk a Line ==

Time {$)
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Discussions/Explorations

1. As you may have gathered from your practice trials, the CBR 2 collects data measuring
how far an object is located from the sensor. By walking in front of the CBR 2, collect a
set of data which appears linear and has a positive slope. Provide a detailed
description of your walk. Be sure to discuss the real-world connections for the slope
and y-intercept of the model.

2. By walking in front of the CBR 2, collect a set of data that appears linear and has a
slope that is approximately zero. Provide a detailed description of your walk, including
the connection between slope and y-intercept and the physical actions.

3. By walking in front of the CBR 2, collect a set of data that represents a piecewise
function with two parts, both of which are linear—one with a positive slope and one with
a negative slope. Provide a detailed description of your walk, including the connections
between slope and y-intercept and the physical actions.

©2012 Texas Instruments Incorporated 4 education.ti.com
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TEACHER NOTES

Math and Science Objectives

e Students will find the slope and y-intercept of a linear equation to
model position versus time data.

e Students will explain the relationship between a position-time
graph and the physical motion used to create it.

e Students will model with mathematics. (CCSS Mathematical

Practice)
Vocabulary
e linear equation
e position
e speed
e velocity

e average velocity

About the Lesson
¢ In this lesson, students collect data by moving at a constant
velocity in front of a CBR 2™.
e As aresult, students will:
e Develop a linear model for a scatter plot of position versus
time data
e Make a real-world connection between a linear equation used
to model the data and the physical motion involved in the

data collection process

Materials

e CBR 2 with USB CBR 2-to—calculator cable.

e Using the CBR 2 with a computer requires the use the mini-
standard USB adaptor to plug the CBR 2 into a computer with
TI-Nspire Teacher or Student Software. This adapter will convert
the CBR 2™ USB cable to a standard USB connection so that it
can be connected to the computer.

e Use the legacy CBR with the TI-Nspire™ Lab Cradle. You will
need the MDC-BTD cord to connect a motion detector to the TI-
Nspire Lab Cradle. With the Lab Cradle, you can even connect
multiple motion detectors to extend your exploration.

©2012 Texas Instruments Incorporated 1

Mode:
Time Based
Rate:

20 samplest
Duration:

Sz

TI-Nspire™ Technology Skills:

¢ Collect motion data with the
Vernier DataQuest™ app.

¢ Run a linear regression in the
Vernier DataQuest app.

Tech Tips:

1. Flip the motion detector open.
Set the switch to normal.

2. Check that the four AA
batteries in the motion detector
are good.

3. Unplug and plug the CBR 2
back in.

4. When using an older CBR or
motion detector with the Lab
Cradle, you may need to launch
Vernier LabQuest™. Then
select Menu > Experiment >
Advanced Setup > Configure
Sensor > TI-Nspire Lab
Cradle: digl > Motion
Detector.

Lesson Files:
Student Activity

Walk_a_Line_Student.pdf
Walk_a_Line_Student.doc
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*l} Walk a Line TEACHER NOTES
TI PROFESSIONAL DEVELOPMENT

TI-Nspire™ Navigator™ System

e Use Class Capture to monitor student progress and compare students’ mathematical models.
e Use Live Presenter so that a student may demonstrate various steps in the modeling process.
e Share data via File Transfer, if desired.

Discussion Points and Possible Answers
Tech Tip: The Vernier DataQuest application is user-friendly. It should
launch when the CBR 2™ is connected. To begin the data collection, click

the green Play button (‘) in the lower-left corner of the screen.

Step 1:

Connect the CBR 2 to the handheld with the USB cable. A 1
Vernier DataQuest page will automatically open and the CBR 2 ikia
will begin measuring the position of the closest object. ZOCIREIE

Duration:
Sis

Teacher Tip: When the CBR 2 is first connected, it begins clicking and
recording measurements. Have the students move the CBR 2 and point it
at different objects. Ask them what the motion detector is doing. It should
be measuring the distance from the CBR 2 to the object directly in front of
it. We call this the position of the object with respect to the CBR 2. Be
aware that it reads the position of the closest object in its path, so students
should have an open area between the CBR 2 and the student whose
position they will measure.

Step 2:

Work in groups of two. One person will operate the TI-Nspire
handheld and point the CBR 2 toward the other partner, the
“walker.” The walker should be standing approximately two
meters from the motion detector. The walker will walk slowly
toward the motion detector at a constant velocity.

Hnsaved =

Step 3 Time &

OFosition

Before collecting the data, make a prediction of what the graph
of position versus time should look like. Sketch your prediction
on the grid to the right.

Answer: Predictions will vary. 0 OW e -

Position (m)

©2012 Texas Instruments Incorporated 2 education.ti.com
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{f} Walk a Line TEACHER NOTES
TI PROFESSIONAL DEVELOPMENT

Teacher Tip: Itis important for students to make a prediction before simply
pressing the Play button. Making predictions and testing those predictions
supports higher-level thinking.

Step 4:

The calculator operator should click the green Start button 2 in the lower left corner of the
screen. The walker should walk SLOWLY toward the CBR 2 at a constant velocity to close
the gap in approximately 5 seconds. Don'’t go too fast or you will run out of room and need
to try again. You must walk at the same velocity the entire time.

Teacher Tip: Students often cannot get the timing right at the beginning of
this activity. You may want to suggest that the recording partner press the
enter key to begin data collection after the walker starts walking. This gives
students a better opportunity to collect linear data for the entire collection
time period. You may also want to remind students that they must walk
slowly at a constant velocity.

Step 5:

Graphs for position versus time and velocity versus time are created and displayed on the
same screen. Repeat as necessary until you generate a graph for position versus time that
is roughly linear. How does the graph compare with your prediction?

Sample answer: Comparisons can include function type (linear, quadratic, etc.), y-
intercept, and whether the graph is increasing or decreasing.

Tech Tip: If the students are not satisfied with their results, they can repeat
the data collection by clicking the Play button again. This will overwrite the
previous trial.

Step 6 Hialk a Line ==
To display only the position versus time graph, press Menu >

Graph > Show Graph > Graph 1.

Sketch the actual graph of your position versus time graph on
the grid shown to the right.

Sample answer: A sample graph is shown to the right. Since
students are all walking toward the CBR 2, all graphs should
show a negative slope.
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Step 7:
Manual Analysis of Data
a. How can you estimate the average velocity of the walker?

Answer: Find the change in the position (final — initial) and divide that change in
position by the elapsed time.

b. What was the position of the walker at time t = 0 seconds? At time t = 5 seconds?

Sample answer: At time t = 0, the position was 2 meters. At time t = 5, the position
was 0.579 meters. Answers for t = 5 will vary but should be a positive value less than 5
given in meters.

c. Show your work to calculate the approximate slope of your line using your positions at
time t = 0 seconds and t = 5 seconds.

0.579-2 -1.421
5-0 5

Sample answer: =-0.2842

Answers will vary, but the slope should be negative.

d. What does the slope of the graph represent physically?

Answer: The slope represents the velocity of the walker.

Teacher Tip: Some students may answer “speed.” This is a great
opportunity to explain the difference between speed and velocity. Speed
indicates how fast the walker is moving but does not include direction.
Since speed has magnitude only, it is referred to as a scalar quantity.
Speed is always positive. Velocity is called a vector quantity. It includes
both speed and direction. Velocity can be positive or negative for a person
moving back and forth along a line. Velocity is positive when the walker
moves away from the motion detector, increasing the position, and
negative when the walker moves toward the motion detector, decreasing
the position.

e. Why is the velocity negative?

Answer: The velocity is negative because the position between the walker and the
CBR 2 is decreasing.

©2012 Texas Instruments Incorporated 4 education.ti.com



{ﬁi Walk a Line
TI PROFESSIONAL DEVELOPMENT

25

TEACHER NOTES

f. Linear functions are usually written in the form f(x) = mx + b. Determine the y-intercept

of your line and write an equation that you think will model the data.

Sample answer: The y-intercept is 2; y = -0.2842x + 2. Equations will vary but should

have b = 2 and y = the slope from part c in Step 7.

g. What does the y-intercept represent?

Answer: The y-intercept represents the initial or starting position—the distance, in

meters, of the walker from the motion detector at time t = 0 seconds.

Teacher Tip: Students should determine an equation by hand first to
practice finding slope and to help make the connections between the
physical actions and the mathematical equation. Students will better
understand the meaning and physical representations of the slope and
y-intercept if they write their own model rather than simply run a linear

regression.

Step 8:

Press Menu > Analyze > Model. Select m*x + b to create a
linear model and click OK. Type your values calculated manually
from above in the fields for m and b and click OK.

run

im

oFo)

P—.E. 1} Tﬂc(s

flx) =m*x+ b

Spin Increment: | g 100
b:

II -I'\“ II II_.

Spin Increment: {o 100

[0x] [cancel

N

.

5.00

TI-Nspire™ Navigator™ Opportunity: Live Presenter
See Note 1 at the end of this lesson.

Step 9:

The model can be adjusted by clicking the slider arrows on the
left side of the screen or by changing the values of m and b
manually. See the sample shown at the right. If you made
adjustments, record the new values below.

Sample answer: m =-0.3,b=2;y=-0.3x + 2

©2012 Texas Instruments Incorporated 5
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Step 10 - —— r'*"u"'-.l‘al.l-:a Line <=

To analyze the data with a regression, a linear curve fit can be ol |[mxeo =
performed within the Vernier DataQuest™ application. Press RN | pisssacins

Menu > Analyze > Curve Fit > Linear. This will give the °P°j'_"2°9"7 ;&9;183;:8687‘;7 I
equation of the linear regression model. You will have to scroll vFitl Lin =

down the dialog box to see the values of m and b for the linear i

model. Record the values for m and b below. = - T ) 50

Sample Answer: m = -0.264077227; b = 1.870927278

Step 1 1 .. izl 3 Line =

Click OK to see the graphical results of the regression. How
does your linear regression compare with the equation you found Value:05.5

mx + b
in Step 9? How do the values for m and b compare? m-0.264
b: 1.871

Position (ma)

r. -0.991
0,983

from Step 9 but not exactly the same. The value of m in the gt 0.500
linear regression is slightly greater (less negative) than in Step 9.
The value of b is less than in Step 9. Answers will vary.

Sample answer: The linear regression is similar to the equation

0 Time (5) .00

Teacher Tip: The regression equation should be similar to the students’
equations. In some ways a student’s equation may appear to be a better fit
because the regression equation may not go through the actual starting
position.

Discussions/Explorations

1. As you may have gathered from your practice trials, the CBR 2 collects data measuring
how far an object is located from the sensor. By walking in front of the CBR 2, collect a
set of data that appears linear and has a positive slope. Provide a detailed description
of your walk. Be sure to discuss the real-world connections for the slope and y-intercept
of the model.

Sample answer: The walker stands close to the CBR 2 and slowly walks away at a
steady rate. The y-intercept is the walker’s distance from the CBR 2 attime t=0
seconds. The slope is the walker’s average velocity.

2. By walking in front of the CBR 2, collect a set of data that appears linear and has a
slope that is approximately zero. Provide a detailed description of your walk, including
the connection between slope and y-intercept and the physical actions.

Answer: The walker stands still in front of the CBR 2 and does not move for the entire
experiment. The y-intercept is the walker’s distance from the CBR 2. Since there is no
movement toward or away from the CBR 2, the slope is 0.
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By walking in front of the CBR 2, collect a set of data that represents a piecewise
function with two parts, both of which are linear—one with a positive slope and one with
a negative slope. Provide a detailed description of your walk, including the connections
between slope and y-intercept and the physical actions.

Sample answer: The walker starts close to the CBR 2 and slowly walks away at a
steady velocity and then changes direction and heads back toward the CBR 2 at a
steady velocity. This could be reversed so that the walker started walking toward the
CBR 2 and then walked away. The y-intercept is the walker’'s distance from the CBR 2
at time t = 0 seconds. The slopes are the walker’'s average velocities—positive when
walking away from the CBR 2 and negative when walking toward it. During the change
in direction, the graph will not be linear.

Wrap Up
Upon completion of the discussion, the teacher should ensure that students understand:

That the y-intercept of a graph of position versus time shows starting position

That the slope of a position-versus-time graph shows velocity

How negative, zero, and positive slopes relate to motion in a graph of position versus
time

Assessment

Explain why the y-intercept on a position-versus-time graph can never be negative.

TI-Nspire™ Navigator™
Note 1
Step 8, Live Presenter: You may wish to use Live Presenter here to allow students to

share how well their equations fit the data points.

©2012 Texas Instruments Incorporated 7 education.ti.com
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Activity Overview

In this activity you will match your motion to a given graph of position-versus-time. You will apply the

mathematical concepts of slope and y-intercept to a real-world situation.

Materials
e TI-Nspire™ handheld or computer software
e Calculator-Based Ranger 2™ data collection device with USB CBR 2-to-calculator cable

Note: If the CBR 2 is used with a computer, a mini-standard USB adaptor to plug the CBR 2 into
the computer is needed.

Part 1—Step-by-step setup

To utilize the built-in, easy-to-use Motion Match activity, first 11

ke

@|ig]

turn on the TI-Nspire handheld and choose New Document. et

Then, plug in the CBR 2 and the Vernier DataQuest™ app for Ts s
TI-Nspire will automatically launch. el
53

Hold the CBR 2 so that it points toward a smooth surface like

the wall or door. Move forward and backward to observe the

reading changes on the meter. T: New Experiment
M2: Start Collection
M3 Store Data Set
G M Keep
. L i
1. How far are you from the wall? 15 Options |3 ety eSen @S
7: Hints_ 7: Collection Mode v
;)urati:n: 9: Set Up Sensors ¥
Record all the digits that are given, as well as the units. : fiAdvancedise it DIy
You will set up an experiment for 10 seconds. Press Menu >
Experiment > Collection Setup. Change the duration to 10 | Configure Time Based Data Collection

Rate (samples/secon d)
20

Interval {seconds/sample): 0.05

Durallank(secunds) _
Mumber of points: 201

e ]

‘ Rate (samples/secand) a
seconds. !
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Now, set up the graph. Press Menu > View. There are three
views. The first view displayed was Meter. Choose the Graph

view for additional menu options.

Press Menu > Analyze > Motion Match > New Position

Match.

2. What physical quantity is the dependent variable?

A. velocity in meters/second
B. position in meters
C. time in seconds

3. What variable is plotted on the x-axis?

Draw your Position Match on the graph to the right.

4. What is the domain? Include units.

5. What is the range? Include units.

a 1: Experiment »
i1 2: Data ¥

2 1: Experiment »[SH
2: Data

R

it 5t View
y 6: Options

7. Hints

Duration:

Es

0BV

o

¥ 3: Graph b
& Analyze ¥ 1: Interpolate
I 5t View |2: Tangent
i 6: Options »j3: Examine Settings...
'g?; Hints 4: Integral b
TSR] 15! Statistics =
EVeloeity 5.0016: Curve Fit v
-=-mis = [|7: Model W
£ 8 Remove -
Teh Prediction  »
M

Time
eFosition
1.478m

Position (1)

0

F—— -
"1_:! Start Collection D Time (2} 5.00

6. Record your observations about the graph by answering the following questions:

a. What is the y-intercept?

b. What does the y-intercept represent physically?

c. At approximately what distance from the wall should the motion detector be located

to match the initial position in the motion graph?

d. The slope is the rate of change of position with respect to time. Between what times

does the graph depict the slowest motion?

©2012 Texas Instruments Incorporated
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7. Press the Start Collection @ arrow in the lower-left corner of the screen. Point the
CBR 2 at a wall and move back and forth until your graph matches the Position Match
graph as closely as possible. If you are not pleased with your first attempt, press Start
Collection again to repeat. You may want to review the information that you wrote
about the graph to assist you. When you are satisfied with your match, sketch the graph
you created on top of the given graph.

8. Describe the parts of your graph that were difficult to
match and how you made adjustments, based on your
graph of your walk, to make a better match in your next
attempt.

Now, look at the graph shown at the right.

7i] ot 2.00
runi
9. Describe how you would need to walk in order to match .i:;m "
that graph with your motion. Be sure to include information 0.267m ;E'
about the y-intercept, position at various times, velocity, X : i
and direction. For what times does the graph depict the )
slowest motion and the fastest motion? 0 W Tie () 500
10. Describe the graph with the round dots that was created
when Start Collection was pressed. Contrast the graph of ‘_I Ih, s
position-versus-time that should have been created with run
what actually happened. Write at least two complete T 5005 g
sentences. Example: From 2 seconds to 3.5 seconds, the il : o
person moved too slowly to reach the original position — i
one meter from the wall. o
m 0 Tune (5) 500

Part 2—Extend and Explore

Press Menu > Analyze > Motion Match > New Position Match. Press Start Collection
) . =
and walk to match the graph. A trial can be saved by pressing the Store Data Set icon

next to Start.

11. Discuss your new match with a classmate.

©2012 Texas Instruments Incorporated 3 education.ti.com
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TEACHER NOTES

Math and Science Objectives

Students will examine graphs of position-versus-time and
match them with their motion to demonstrate their
understanding of the graph.

Students will explain how velocity and starting position relate to
slope and y-intercept.

Students will use appropriate tools strategically. (CCSS
Mathematical Practice)

Vocabulary

speed
velocity
initial position

About the Lesson

In this lesson, students will examine a graph of position-versus-

time and collect data by moving in front of a Calculator Based

Ranger 2™ data collection device to match their motion to the

given graph.

As a result, students will:

e Develop a conceptual understanding of how their motion
affects the slope and position values on the graph.

e Make a real-world connection between position, time, and
velocity.

Materials and Materials Notes

CBR 2 with USB CBR 2-to-calculator cable.

Using the CBR 2 with a computer requires the use the mini-
standard USB adaptor to plug the CBR 2 into a computer with
TI-Nspire™ Teacher or Student Software. This adapter will
convert the CBR 2 USB cable to a standard USB connection so
that it can be connected to the computer.

Alternately, use the legacy CBR™ with the TI-Nspire Lab
Cradle. You will need the MDC-BTD cord to connect a motion
detector to the TI-Nspire Lab Cradle. With the TI-Nspire Lab
Cradle, you can connect multiple motion detectors to extend
your exploration.

©2012 Texas Instruments Incorporated 1

Time Based
Rate:

20 sampless:
Duration:
Ss

TI-Nspire™ Technology Skills:

e Collect motion data with the
Vernier DataQuest™ app for
TI-Nspire.

Tech and Troubleshooting
Tips:

1. Flip the motion detector open.
Set the switch to normal.

2. Check that the four AA
batteries in the motion detector
are good.

3. Unplug and plug the CBR 2
back in.

4. When using an older CBR or
motion detector with the TI-
Nspire™ Lab Cradle, you may
need to launch the Vernier
DataQuest™ app. Then press
Menu > Experiment > Advanced
Setup > Configure Sensor > TI-
Nspire Lab Cradle: digl >
Motion Detector.

Lesson Files:
Student Activity

Match_Me_Student.pdf
Match_Me_Student.doc

education.ti.com
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Discussion Points and Possible Answers

1.1
Part 1—Step-by-step setup -;-i?;! '

Time Based

To utilize the built-in, easy-to-use Motion Match activity, first turn e

on the TI-Nspire™ handheld and choose New Document. Then, fﬁ.ﬁ:{'.':,l:”:

Ss

plug in the CBR 2 and the Vernier DataQuest™ app will

automatically launch. m

Hold the CBR 2 so that it points toward a smooth surface like a wall

or door. Move forward and backward to observe the reading

changes on the meter.

Tech Tip: The Vernier DataQuest app is user-friendly. It should launch
when the CBR 2 is connected. To begin the data collection, click the green
Start Collection ‘' arrow in the lower-left corner of the screen.

1. How far are you from the wall? Record all the digits that are given, as well as the units.

Sample answer: Answers will vary. The meter in the above screen shows 0.289 m from

the wall or closest object.

Teacher Tip: When the CBR 2 is first connected, it begins clicking and
displays a measurement. Have the students move the CBR 2 by pointing it
at different objects. Ask them what the motion detector is doing. It should
be measuring the distance from the CBR 2 to the object directly in front of
it. Be aware that it reads the distance to the closest item in its path, so
students should keep an open area between the wall and the target object

or person.
You will set up an experiment for 10 seconds. Press Menu > g IREIENIN 1 New Experiment
E 2: Data H2: Start Collection
. . 3: Graph W3 Store Data Set
Experiment > Collection Setup. I S P
iy 5 View MS: Extend Collection (8 s)
E| &: Options HE: Replay M
@7 Hints_ 7: Caollection Mode ¥
. . 1 e D
et @ Set Up Sensors W

5: N A:Advanced Set Up 8
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Change the duration to 10 seconds.

Configure Time Based Data Collection

| Rate {samplesfsecond) |

Rate {samples/second):

Interval (seconds/sample): 0.05

Duration (seconds): _

MNumber of points: 201

M reie ;o

Now, set up the graph. Press Menu > View. There are three views.

The first view displayed was Meter. Choose the Graph view for
additional menu options.

Select Menu > Analyze > Motion Match > New Position Match.

¥ 3: Graph »
1 & Analyze Ml 1: Interpolate
B, 5: View Wl2: Tangent
6t Options »|3: Examine Settings...
_Vé 7: Hints 4: Integral H
oS q5: Statistics =
Ovelocity "’_m 6: Curve Fit H
---mls = [|7: Model 3
2 [18: Remove H
bo

2. What physical quantity is the dependent variable?
A. velocity in meters/second
B. position in meters
C. time in seconds

Answer: B. position in meters

3. What variable is plotted on the x-axis?

Sample answer: The time in seconds, the independent variable, is plotted on the x-axis.

Draw your Position Match on the graph to the right.

Answer: Student graphs will vary because the Vernier
DataQuest app randomly generates new graphs.

Tire (5) 10.00
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4. What is the domain? Include units.

Sample answer: The domain is from 0 to 10 seconds.

5. What is the range? Include units.

Sample answer: The range is from 0 to 2 meters (This answer could vary).

6. Record your observations about the graph by answering the following questions.

a. What is the y-intercept?

Sample answer: Numerical values may vary but the answer should be in meters.

b. What does the y-intercept represent physically?

Sample answer: The y-intercept represents the starting position of the target

object or person, sometimes referred to as the initial position. It indicates how near

the target should be to the wall before beginning to move.

c. At approximately what distance from the wall should the motion detector be located
to match the initial position in the motion graph?

Sample answer: Answers will vary depending on the motion graph generated, but

the answer should be in meters.

d. The slope is the rate of change of position with respect to time. Between what
times does the graph depict the slowest motion?

Sample answer: Answers will vary depending on the motion graph generated. The

slope of each line segment is the velocity and provides information on how fast the
target object or person is moving and in what direction. Some students may say
that velocity is speed. This is a great opportunity to explain the difference between
speed and velocity. Speed indicates how fast the target is moving, but it does not
include direction. Since speed has magnitude only, it is referred to as a scalar
guantity. Speed is always positive. Velocity is called a vector quantity and is
defined as the change in position divided by the change in time. It includes both the

©2012 Texas Instruments Incorporated 4 education.ti.com
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magnitude and direction. Velocity can be positive or negative for a person moving
back and forth along a line. Velocity is positive when the target moves away from
the motion detector, increasing the distance, and negative when the target moves
toward the motion detector, decreasing the distance between the detector and
itself.

Teacher Tip: Itis important for students to make a prediction before
simply pressing the Start button. Making predictions and testing those
predictions supports higher level thinking.

7. Press the Start Collection @ arrow in the lower-left corner of the screen. Point the
CBR 2 at a wall and move back and forth until your graph matches the Position Match
graph as closely as possible. If you are not pleased with your first attempt, press Start
Collection again to repeat. You may want to review the information that you wrote
about the graph to assist you. When you are satisfied with your match, sketch the
graph you created on top of the given graph.

Tech Tip: If the students are not satisfied with their results, they can
repeat the data collection by clicking the Start Collection arrow again.
This will overwrite the previous trial.

8. Describe the parts of your graph that were difficult to match and how you made
adjustments, based on your graph of your walk, to make a better match in your next

attempt.
Sample answer: Answers will vary. B v
Now, look at the graph shown at the right. ai:;iuon o
0.267 m g
k o

3 . h 0 Time (%) 5.00

9. Describe how you would need to walk in order to match that graph with your motion. Be

sure to include information about the y-intercept, position at various times, velocity, and
direction. For what times does the graph depict the slowest motion and the fastest

motion?

Sample answer: The walker begins one meter from the wall and moves toward the wall

at a constant velocity for about 1.7 seconds. The walker gets about 0.2 meters from the

©2012 Texas Instruments Incorporated 5 education.ti.com
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wall and then begins walking away from the wall at about the same rate for another 1.7
seconds, arriving back at 1.0 meters from the wall. The walker then begins to slowly
move toward the wall until a total time of 5 seconds has elapsed. The slopes of the first
two sections appear to indicate the same speed, but the first of these velocities is
negative, while the second is positive. The walker moved slowest during the time period
from 3.4 to 5 seconds.

10. Describe the graph with the round dots at the right that was —
created when Start Collection was pressed. Contrast the graph o
of position-versus-time that should have been created with what ims

5.00s
actually happened. Write at least two complete sentences. eFosition

0.934m

Position {m)

Example: From 2 seconds to approximately 3.5 seconds, the ™
person moved too slowly to reach the original position — one |
meter from the wall. 0 OW ) 500

Sample answer: Answers will vary but may include the following

information: The walker began a little too close to the wall, so the
y-intercept value is smaller than it should be. The walker was
moving too slowly in the second section of the graph between 1.7
and 3.4 seconds. The walker was moving at about the right
velocity for the third section of the graph, but the final position
was a little closer to the wall than it should have been.

Teacher Tip: If time permits, you should have each student match a
graph without coaching. You may want to have them save the document
and send it in via TI-Nspire™ Navigator™ system as an individual
evaluation. When students can match the graphs on their own, you are
more assured that they understand the meaning of the y-intercept and
slope as they relate to motion graphs.

Part 2—Extend and Explore
Press Menu > Analyze > Motion Match > New Position Match. Press Start Collection

. . =
and walk to match the graph. A trial can be saved by pressing the Store Data Set icon
next to Start.

11. Discuss your new match with a classmate.

Sample answer: Answers will vary depending upon the graph generated.
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Teacher Extension

You can create your own matches for students if you want to be sure that they can match a

graph with specific criteria. Follow these steps.

1. Open a new TI-Nspire document and then connect the CBR 2 data collection device.

2. You will set up an experiment for 10 seconds. Press Menu > Experiment > Collection

Setup. Change the duration to 10 seconds.

3. Now, set up the graph. Press Menu > View. Choose the
Graph view. Then press Menu > Graph > Show Graph >
Graph 1.

4. To draw your own graph to be matched, press Menu >
Analyze > Draw Prediction > Draw.

©2012 Texas Instruments Incorporated 7
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A pencil appears on the grid. Move the pencil to a point just off
the vertical axis on the left side of the grid, and click to set the
initial position. Use the pencil to draw the path that you want
students to match. Click at each point to set the end point of a
segment. Use the key to exit the Draw mode when you

have completed the match.

To create a TI-Nspire document with multiple matches, insert a
new problem for each match. To insert a new problem, press
and select Insert > Problem. Follow the directions for
creating a graph to be matched. If you want to create a
velocity match rather than a position match, choose to view
Graph 2 rather than Graph 1 (Menu > Graph > Show Graph
> Graph 2.)

©2012 Texas Instruments Incorporated 8
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Open the TI-Nspire™ document Boyles_Law_MG.tns. 11 [ 1215 BN

Boyle's Law

In this activity, you will use a Gas Pressure Sensor to measure the Science Nspired

pressure of an air sample inside a syringe. Using graphs, you will
apply your results to real-world examples.

What is the mathematical relation between volume and pressure for a confined gas? To
answer this question, you will perform an experiment with air in a syringe connected to a
Gas Pressure Sensor. When the volume of the syringe is changed by moving the piston,
the change in the pressure will be measured. It is assumed that temperature and moles of
gas will be constant throughout the experiment. Pressure and volume data pairs will be
collected during this experiment and then analyzed. Using the data and the graph, the type
of mathematical relationship between pressure and volume of the confined gas can be
determined. Historically, this relationship was first established by Robert Boyle in 1662 and
has since been known as Boyle’s law.

Move to page 1.6. Press [t ] ) and [ctrl]  to
navigate through the lesson.
Q1. As volume increases, pressure;
A. increases B. decreases C. remains the same

1. With the syringe disconnected from the Gas Pressure Sensor, move the piston of the
syringe until the front edge of the inside black ring (indicated by the arrow in the picture
to the right) is positioned at the 10.0 mL mark.

Turn on your TI-Nspire handheld, and close any documents that are open.

A
wog (I GRS

=)

3. Attach the syringe to the probe as shown to the right. (Do not

twist too tightly—the syringe just needs to be secure.)

4. Plug the pressure probe into the EasyLink™, and plug the EasyLink into the USB port
in the top of the handheld. The DataQuest APP should open automatically.
e What is the default unit for collection with this sensor?

5. Select Menu > Experiment > Collection Mode > Events with Entry.
Type in volume for Name, press [tab], and type mL for Units. Press [enter].
Click the green start arrow 2 to initiate data collection.
Time to collect pressure and volume data. It is best for one person to take care of the
syringe and for another to operate the handheld.

©2012 Texas Instruments Incorporated 1 education.ti.com
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8. To collect your first data reading, click on the “camera” icon i&i in the lower left of the

screen (“Keep current reading”). Enter a value of 10, since you set the syringe at 10 mL
earlier. Click on OK, or press [enter].

9. Depress and hold the plunger to the 9 mL mark. When the pressure value on the left
side of the screen has stabilized, keep this reading, type in 9, and press [enter].

10. Continue this procedure, collecting data at 8, 7, 6, and 5 mL. After you have collected
data for 5 mL, click on the stop button in the lower left corner of your TI-Nspire screen.
e Your pressure/volume graph should now be displayed.

Move to page 2.3.

Q2. Which variable is considered to remain constant during a Boyle's Law Experiment?

A. pressure B. volume C. temperature D. all of these

Q3. When a quantity of gas is compressed, the pressure of the gas is expected to

A. decrease B. remain the same C. increase D. double

Q4. The expected mathematical relationship between pressure and volume is

A. direct B. inverse C. indirect D. impossible to determine
Move to page 3.2.

Q5. If the volume is doubled from 5 to 10 mL, what does the data show happens to the
pressure?

A. increases B. decreases C. doubles D. cut in half

Q6. If the volume is tripled from 5.0 mL to 15.0 mL, what does the data show happened to
the pressure?

A. Increases B.decrease C. triples D. is cut to one third

Q7. If the volume is halved from 20 to 10 mL, what does the data show happens to the
pressure?

A. increases B. decreases C. doubles D. cut in half

©2012 Texas Instruments Incorporated 2 education.ti.com
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Q8. From the answers to the above three questions and from the shape of the curve of the
plot, of pressure vs. volume, what is the relationship between the pressure and volume
of a confined gas?

A.inverse B. direct C. quadratic D. impossible to determine

Q9. Based on the data, what would be expected to happen to the pressure if the volume in

the syringe were increased from 10 to 40 mL?

A. increase B. decrease C. quadruple D. cut to 1/4th

Q10. What TWO experimental factors are assumed to be constant in this experiment?

A. Pressure  B. volume C. moles of gas  D. temperature

Q11. Summarize what you have learned about the relationship between pressure and
volume.

Move to page 4.1.

Extension: Effect of Temperature on Boyle’'s Law
Follow the instructions on Pages 4.1-4.3 for the simulation, and then answer the following

guestions from Pages 4.4 and 4.5:

Q12. When the temperature is doubled, how does the pressure change?

A. The pressure doubles. B. The pressure is reduced by %.
C. The pressure is 4X larger.  D. The pressure does not change.

Q13. At a higher temperature, the relationship between pressure and volume is a(an)
relationship.

A. direct B. inverse C. quadratic D. impossible to determine

©2012 Texas Instruments Incorporated 3
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TEACHER NOTES

Science Objectives

e Use a Gas Pressure Sensor and a gas syringe to measure the
pressure of an air sample at several different volumes.

e Determine the relationship between gas pressure and volume.

e Use the results to predict the pressure at other volumes.

Math Objectives

e Describe the relationship between gas pressure and volume.
e Interpret the graph of pressure and volume.

e Make predictions based on trends in the data.

Materials Needed

e Vernier® EasyLink™

e Vernier Gas Pressure Sensor
e 20 ml syringe

Vocabulary
e pressure
e volume
e inverse

About the Lesson

e This activity makes use of the Gas Pressure Sensor in an inquiry

activity that enables the student to understand Boyle’s Law
through experimentation and data collection.
e As aresult, students will:
e Observe the plot of the data which forms an inverse
relationship.

e Predict outcomes based on the data they have gathered.

e Apply Boyle’'s Law to the real-life situation of human
respiration.

TI-Nspire™ Navigator™ System
e Class Capture to monitor student progress.
e Live Presenter allows students to show their graphs to the class.

©2012 Texas Instruments Incorporated 1

Boyle's Law

Science Nspired

TI-Nspire™ Technology Skills:

e Download a TI-Nspire
document

e Open a document

¢ Move between pages

e Entering and graphing data

e Tracing and interpolating

Tech Tips:

e Make sure the font size on
your TI-Nspire handhelds is
set to Medium.

e You can bring up the data
collection console at any time

by pressing et ](D].

Lesson Materials:
Student Activity

e Boyles Law_MG_Student.pdf
e Boyles Law_MG_Student.doc

TI-Nspire document
e Boyles Law_MG.tns

Visit www.sciencenspired.com

for lesson updates and tech tip
videos.

education.ti.com
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Activity Overview

e Please print the student worksheet and make available to students before beginning the lab. Lab
background information as well as lab procedures are included only in the student worksheet.
Always remember to review any safety precautions thoroughly with your students prior to starting
the lab.

e Students may answer the questions posed in the .tns file and submit for grading with TI-Nspire
Navigator (optional) or students may answer directly on the student worksheet

e Ensure that students collect data on the 5 known substances and look at the graph before they
actual measure the absorbance of the unknown solution. This will allow them to make
predictions and to look at the graph of the data first.

Discussion Points and Possible Answers

TI-Nspire Navigator Opportunity
Use the TI-Nspire Navigator System to monitor student progress using Class Capture.

Pre-lab Information and Questions.
Have students read the background information on pages 1.2 — 1.5. Then, they should answer
the pre-lab question on page 1.6.
Q1. As volume increases, pressure
Answer: decreases
Lab Procedure.

The lab procedure is in the student worksheet and is not duplicated here. Please refer to the
student handout.

Boyles Law Lab.tns
Have students move to pages 2.3 — 2.5 and answer the questions in the .tns file or on the worksheet.
Q2. Which variable is considered to remain constant during a Boyle's Law experiment?

Answer: temperature

Q3. When a quantity of gas is compressed, the pressure of the gas is expected to

Answer: increase

©2012 Texas Instruments Incorporated 2 education.ti.com
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Q4. The expected mathematical relationship between pressure and volume is

Answer: inverse

Q5. If the volume is doubled from 5 to 10 mL, what does the data show happens to the pressure?

Answer: cut in half

Q6. . If the volume is tripled from 5.0 mL to 15.0 mL, what does the data show happened to the
pressure?

Answer: is cut to one third

Q7. If the volume is halved from 20 to 10 mL, what does the data show happens to the pressure?

Answer: doubles

Q8. From the answers to the above three questions and from the shape of the curve of the plot, of
pressure vs. volume, what is the relationship between the pressure and volume of a confined gas?

Answer: inverse

Q9. Based on the data, what would be expected to happen to the pressure if the volume in the syringe
were increased from 10 to 40 mL?

Answer: cut to 1/4

Q10. What two experimental factors are assumed to be constant during this experiment?
(select two)

Answer: moles of gas and temperature

Q11. Summarize what you have learned about the relationship between pressure and
volume.

Answer: Answers will vary. Students should indicate the inverse relationship between pressure and
volume

©2012 Texas Instruments Incorporated 3 education.ti.com
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Q12. When the temperature is doubled, how does the pressure change?
Answer: The pressure doubles.

Q13. At a higher temperature, the relationship between pressure and volume is a(an)
relationship.

Answer: inverse (same as before)

TI-Nspire Navigator Opportunity: Class Capture
See Note 1 at the end of this lesson.

Wrap Up

Use Boyle’s Law to offer a practical application such as human breathing.

Assessment

Formative assessment will consist of questions embedded in the pre-lab TI-Nspire
document. Summative assessment questions are found in the lab and post-lab TI-Nspire
document. The questions will be graded when the TI-Nspire documents are retrieved. The
Slide Show can be utilized to give students immediate feedback on their assessment.

TI-Nspire Navigator Notes
Note 1 Class Capture
Class Capture can be used to monitor students.

©2012 Texas Instruments Incorporated 4 education.ti.com
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Open the TI-Nspire™ document Nailing_Density PD.tns

You will determine the mass and volume of five nails. The mass
and volume of each nail will be graphed. By analyzing the graph
you will discover a physical property of the nails.

Move to pages 1.2-1.5.

Read the introduction describing mass, volume, and density.

Move to page 1.6.

Answer the question on page 1.6.

Move to page 1.7.

Answer the question on page 1.7.

Move to page 1.8.

Answer the question on page 1.8.

©2012 Texas Instruments Incorporated 1

' *Nailing_De._PD =

Nailing Density
A Data Collection Lab

Press (et ] ) and [ctrl] ¢ to

navigate through the lesson.

' Nailing_Den__PD < {E

The volume of an irregular object is most
easily determined by

| using the formula V' = LWH

4
)| using the formula V = =/

Kl
=

using the formula V' = rPh

water displacement

hich is heavier-a pound of feathers or a pound of
lead?

)| lead

() | feathers

() | neither

. H b NailingDe

¥plain your answer to the previous question.

education.ti.com
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Move to page 1.9.

Answer the question on page 1.9. penshy Is dafined as

() | volume per unit mass

() | mass per unit volume

() | the heaviness of an object

Move to page 1.10.

) 181139 |1.10
Answer the question on page 1.10.

density?

Which one of the following is NOT a unit of i

L4

Move to pages 1.11-1.12.

Read the objectives of the experiment and the list of materials.

Move to pages 1.13-1.19.

Procedure:
1. Obtain five different nails.

2. Add enough water to the graduated cylinder to cover the
tallest nail. Read the initial volume to the nearest 0.1 mL and
record under volw for 0 nails on page 1.15.

3. Measure the mass of the first nail to 0.01 g and record under
massn for 1 nail.

4. Gently let the nail 1 slide head first into the tilted graduate.
Measure the new volume under volw for 1 nail.

5. Repeat this procedure for the four remaining nails
accumulating the nails in the graduated cylinder.

6. Calculate the total mass of nails by adding each to the
previous total using cell notation (in cell C2 enter =C1+B2).
Repeat for the four remaining nails.

7. Calculate the volume of each nail by subtracting the previous
water volume from the current (in cell E2 enter =D2-D1).
Repeat for the remaining four nails.

©2012 Texas Instruments Incorporated 2 education.ti.com
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8. Calculate the density of the nails by dividing the mass of the
nail by its volume (enter = massn/voln in the formula bar

under dens).

9. On the Data & Statistics page that follows (page 1.18),
explore some graphs by clicking near an axis and choosing

the variable you wish to plot.

10. Plot massn vs. voln and determine the best fit line for the nails’
volume and mass relationship. Select Menu > Analyze >
Regression > Show Linear(mx + b).

11. Plot masst vs. volw and again find the best line. Cycle between
the last two graphs to see the similarities and differences.

Move to page 1.20.

Answer the question on page 1.20.

Move to page 1.21.

Answer the question on page 1.21.

Move to page 1.22.

Answer the question on page 1.22.

©2012 Texas Instruments Incorporated

mm@ Nailing_Den.._PD — 'C- P

What is the regression equation for your masst
vs, volw graph?

hat is the slope of the line?

1 ¥ MailingDensity3.1 = mﬁ

hat would the units of the slope be?

education.ti.com
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Move to page 1.23.

Answer the question on page 1.23.

Move to page 1.24.

Answer the question on page 1.24.

Move to page 1.25.

Answer the question on page 1.25.

Move to page 1.26.

Answer the question on page 1.26.

Move to page 1.27.

Answer the question on page 1.27.

©2012 Texas Instruments Incorporated

EE Nailing_Den.__|

The formula for Density is: D = E, where D is
v

density, m is mass, and V'is volume.
Rearrange the formula to isolate mass instead
of density.

Em Nailing_Den.__PD < {iE

Rewrite the regression equation from the Data
and Statistics page replacing the "x* variable
with V for valume and the “y* variable with m
for mass. Leave out the "b" (y—-intercept) value
as itis just a correction to account for the
non-zero initial volume.

4 ¥ MailingDe

}—iow tioes the rearranging D= - equation compare
v

to the equation that wou wrote in the previous
guestion? Explain.

E@ Blilicna

What does the slope of the masst vs. volw
graph on the Data and Statistics page
represent?
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Move to page 1.28.

Answer the question on page 1.28.

Move to page 1.29.

Answer the question on page 1.29.

Move to page 1.30.

Answer the question on page 1.30.

Move to page 1.31.

Answer the question on page 1.31.

Move to page 1.32.

Answer the question on page 1.32.

©2012 Texas Instruments Incorporated

hat unit{s) would he assigned to the slope of this
graph?

Student: type response here

EE Nailing_Den.._
Why are the densities calculated for each

nail not exactly the same and not exactly
equal to the slope of the line?

_ | Because the nails have different
-
" |masses

Because of experimental errors in the
y
- |mass and volume of the nalls

_ | Because the nails are made of |;.,
)

Em Mailing_Den._PD = a0

Use the Internet to go to:
http:/Awww. engineeringtoolbox . com/metal-al
loys=-densities=d_50. html

to identify the element or metal alloy whose
properties would match the density that you
calculated for the nail. Remember that 1
kg/m® = 0.001 g/em® and that 1 em’ = 1 mL.

<

mm Mailing_Den._FPD — OE

Refer to the data that was collected. What
effect does increasing the volume of the nail
have on the mass of the nail?

| The mass decreases.

@ | The mass is unchanged.

|
)| The mass increases, ]
J

_| The mass sometimes increases and
" | sometimes decreases,

<

EE MNaiing_Den._._|

effect does increasing the volume of the nail
have on the density of the nail?

)| The density decreases.

| The density is unchanged.

©| The density increases.

. The density sometimes increases and

Refer to the data that was collected. What I
sometimes decreases. L’
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Move to page 1.33.

Answer the question on page 1.33. hich of the following is NOT true of the density of

Move to page 1.34.

Answer the question on page 1.34.

a substance?

intensive property

extensive property

0 | characteristic or identifing property

O | temperature dependent

0 1.32]1.33] 1.3 LIRNATGTe

[Fummarize what you have learned about density
from this experiment

Move to pages 1.35-1.36.

Extension:

Obtain the following information:

1.
2.
3.

Slope and vertical and horizontal axes intercepts from massn vs. voln from the best fit line
Slope and vertical and horizontal axes intercepts from masst vs. volw from the best fit line

Mean value of dens (insert a Calculator page and use the Statistics menu)

Answer the following questions:

1.

2
3
4.
5

What do the intercepts of each graph mean?

What do the slopes of each graph mean?

How to the slopes compare to each other and to the mean density calculated from the dens?
What are the statistical implications of these results?

What gives you the best result for density?

©2012 Texas Instruments Incorporated 6 education.ti.com
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TEACHER NOTES

Science Objectives

o Determine the relationship between mass and volume.

o Mathematically describe the relationship between mass
and volume.

¢ Relate the slope of a line to a physical property (density).

Math Objectives

e Generate a linear least-squares line from mass and
volume data.

e Analyze a linear mathematical relationship.

Materials Needed

e Five (5) different-size nails of the same material
e 0.01 g balance
e 10- or 50-mL graduated cylinder (depending on the size

of the nails)
Vocabulary
e mass
e volume
e density

About the Lesson

e The student determines the masses and volumes of five
nails. The mass and volume of each nail is graphed. By
analyzing the graph the student will discover a physical
property of the nalils.

e As aresult, students will:
o Determine the relationship between mass and volume.

¢ Mathematically describe the relationship between mass
and volume.

e Generate a linear least-squares line from mass and
volume data.

¢ Relate the slope of a line to a physical property (density).

TI-Nspire™ Navigator ™ System

e Class Capture to monitor student progress

e Live Presenter allows students to show their graphs to the class

©2012 Texas Instruments Incorporated 1
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Nailing Density T

A Data Collection Lab '

TI-Nspire™ Technology Skills:

e Download a TI-Nspire
document

e Open a document

e Move between pages

e Entering and graphing data

¢ Tracing and interpolating

Tech Tips:

o Make sure the font size on
your TI-Nspire handhelds is
set to Medium.

Lesson Materials:
Student Activity

e Nailing_Density PD.pdf
e Nailing_Density PD.doc

TI-Nspire document
e Nailing_Density PD.tns

Visit www.sciencenspired.com/

for lesson updates and tech tip
videos. (optional)

education.ti.com
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Discussion Points and Possible Answers

Move to page 1.6.

Answer: water displacement

Move to page 1.7.

Answer: neither

Move to page 1.8.

Answer: Neither a pound of feathers nor a pound of lead is
heavier—their masses both are equal to one pound.
However, the lead has a much greater density since the
volume of one pound of lead would be much less than the
volume of pound of feathers.

Move to page 1.9.

Answer: mass per unit volume

©2012 Texas Instruments Incorporated 2

' Maiing_Den.._FPD =

The volume of an irregular object is most
easily determined by

)| using the formula V' = LWH

4
)| using the formula V' = =1
k!

=

)| using the formula V' = rPh

)| water displacement

hich is heawvier—a pound of feathers or 2 pound of
lead?

)| lead

() | feathers

() | neither

‘-m ¥ MailingDen

¥plain your answer to the previous question.

Pensity is defined as

() |wolume per unit mass

()| mass per unit volume

() | the heawviness of an ohject

education.ti.com
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TEACHER NOTES

Move to page 1.10.

Answer: —

Move to page 1.20.
Answer: y =7.52x - 161.8

Sample Data: 27.0 O

275 43

28,5 11.36
295 19.09
30.8 28,73
32.8 43.86

Move to page 1.21.

Answer: 6.07 i
- mL

Move to page 1.22.

Answer: i
—  mL

Move to page 1.23.
Answer: The volume for zero nails is not zero. The volume

for zero nails is the initial volume of water in the graduated
cylinder.

©2012 Texas Instruments Incorporated 3

mm Mailing_Den.._PD = e

Which one of the following is NOT a unit of
density?

<

mm@ Nailing_Den.._PD — 'C- X

What is the regression equation for your masst
vs, volw graph?

« m b NailingDensity3.1 <= b oll] <]

hat is the slope of the line?

« b MailingDensity3.1 = b oll] <]

hat would the units of the slope be?

‘-E ¥ MailingDensity3.1 == mm

hy does your graph not pass near the origin?

education.ti.com
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Move to page 1.24.

Answer:- m=D -V

Move to page 1.25.

Answer: m=7.52

Move to page 1.26.

Sample answer: The equations are the same since mass is
graphed on the y-axis and volume on the x-axis and the
relationship is linear.

Move to page 1.27.

Answer: the density of the nalil

Move to page 1.28.

Answer: i

mL

©2012 Texas Instruments Incorporated 4

EE Nailing_Den._PC

The formula for Density is: D = ﬂ, where D is
v

density, m is mass, and V'is volume.
Rearrange the formula to isolate mass instead
of density.

EE Maiing_Den_._|

Rewrite the regression equation from the Data
and Statistics page replacing the "x* variable
with V for valume and the “y* variable with m
for mass. Leave out the "b" (y—-intercept) value
as itis just a correction to account for the
non-zero initial volume.,

b—low does the rearranging D= % equation compare

to the equation that you wrote in the previous
guestion? Explain

pe response here

E@ MNailing_DCen.._|

What does the slope of the masst vs. volw
graph on the Data and Statistics page
represent?

hat unit(s) would be assigned to the slope of this
graph?

dent: pe response here

education.ti.com
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Move to page 1.29.

Answer: Because of experimental errors in the mass and
volume of the nails

Move to page 1.30.

Answer: iron and steel

Move to page 1.31.

Answer: The mass increases.

Move to page 1.32.

Answer: The density is unchanged.

Move to page 1.33.

Answer: extensive property

©2012 Texas Instruments Incorporated 5

EE Nailing_Den.._

Why are the densities calculated for each

-~
nail not exactly the same and not exactly l

equal to the slope of the line?

_ | Because the nails have different
J
" |masses

Because of experimental errors in the
y
- |mass and volume of the nalls

Because the nails are made of |

[ )
m Mailing_Den._PD = a0

Use the Internet to go to:
http:/Awww. engineeringtoolbox . com/metal-al
loys=-densities=d_50. html

to identify the element or metal alloy whose
properties would match the density that you
calculated for the nail. Remember that 1
kg/m® = 0.001 g/em® and that 1 em’ = 1 mL.

<

mm Mailing_Den._FPD — OE

Refer to the data that was collected. What
effect does increasing the volume of the nail
have on the mass of the nail?

| The mass decreases.

@ | The mass is unchanged

|
)| The mass increases, ]
J

_| The mass sometimes increases and
" | sometimes decreases,

3

EE MNailing_Den._._|

effect does increasing the volume of the nail
have on the density of the nail?

)| The density decreases.

| The density is unchanged.

©| The density increases.

. The density sometimes increases and

Refer to the data that was collected. What I
sometimes decreases, L’

hich of the following is MOT true of the density of
a substance?

() | intensive property
() | extensive property
() | characteristic or identifying property

() |temperature dependent
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Move to page 1.34. i 1.32]1.33] 1,34 RN

[Fummarize what you have learned about density
from this experiment

Sample answer: The density of a substance is a constant
independent of mass and volume that only changes only
with temperature. Density is an intensive property that is
characteristic of a substance. Density can be used to identify
a substance.

Pages 1.35-1.36

Extension

Answers: (For the sample data)

massn vs. voln: slope =7.31 % y-intercept = 0.30 g, x-intercept = -0.03 mL

masst vs. volw: slope = 7.52 % y-intercept = -202.9 g, x-intercept = 27.0 mL

Mean of dens: 7.67 i

mL

1. The intercepts for the massn vs. voln should be zero. For the masst vs. volw graph
the y-intercept is —(initial volume) - (slope) and the x-intercept is initial volume.

2. The slopes are the density of the nalils.

3. 7.31<7.52<7.67 9

mL

4. The experimental errors for individual nails have a greater effect on the massn vs.
voln graph and on the mean of dens.

5. The best result for density is from the masst vs. volw graph.

TI-Nspire Navigator Opportunity: Class Capture can be used to monitor students.

Wrap Up

Give examples of how density can be used to identify unknown metals.

Assessment

Formative and summative assessment questions are embedded in the TI-NspireTM
document. The questions will be graded when the documents are collected. The Slide
Show can be utilized to give students immediate feedback on their assessment.
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Open the TI-Nspire™ document Body_Mass_Index.tns. SRREENEE]L - oo < 16
Body Mass Index (BMI)
Body mass index (BMI) is a calculation related to a person’s What is EMI and what does that tell you about
your health?

height and body weight. Percent body fat is the percentage of a On tha following paga input your data (height and
person’s weight that is body fat. This calculation can be made welght and obssrve your BMI and body fay.
using the person’s height and weight.

What is BMI and what does it tell you about your
health?

Move to page 1.2. Press [ctr] ) and [ctrl] ¢ to
navigate through the lesson.

Input data about your lifestyle, age, height, and weight.
Observe your BMI and percent body fat.

O Female @ Male

0 Height festin
Weight: lbs
BMI:
Z2okyma  EodyFat

L Biomerics Jt Diet JL Exercise J >

Move to page 1.3.

When your weight increases what happens to your BMI and percent body fat?
o BMlincreases and body fat decreases.
o BMI decreases and body fat decreases.
o BMlincreases and the body fat increases.
o BMI decreases and percent body fat increases.

Move to page 1.4.
Does your age make a difference in your BMI or percent body fat?

o Yes
o No
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Move to page 1.5.

If a male is the same height and weight as a female,
o the male has more body fat.
o the female has more body fat.
o the male and female have the same body fat.
Move to page 2.3.
* Set the height to your height.
* Set the weight to 100 Ib and observe the percent body fat.
* Insert a Lists & Spreadsheet page after the BMI calculator. Title the columns
appropriately.
* Change the weight to 110, 120, 130, 140, 150, and 160, and enter weight and
percent body fat into the spreadsheet.
Move to page 2.5.
What is the independent variable in the simulation?
Move to page 2.6.
What is the dependent variable in the simulation?
Move to page 2.7.
* Add your partner’s percent body fat to the spreadsheet on page 2.4.
* Add a Data & Statistics page and plot your data appropriately.
* Create a moveable line on the graph and fit the line to your data.
Move to page 2.9.
What is the equation of the line that fits the data for your height?

Move to page 2.10.

What is the slope of your graph?
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Move to page 2.11.
What is the y-intercept in your graph?
Move to page 2.12.

What does the slope represent in your graph?
o weight
o percent body fat
o ratio of weight to percent body fat
o ratio of percent body fat to weight

Move to page 2.13.

If the slope of a graph is 0.28, this means
o forevery 0.28 Ib there is 1% body fat.
o for every 0.28% body fat there is 1 Ib.
o thatthereis 0.28 Ib.
o that there is 0.28% body fat.

Move to page 2.14.

If you and your partner have different initial body fat percentages, what generalization can

you make about body fat percentage, weight and height?

©2012 Texas Instruments Incorporated 3
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TEACHER NOTES

Science Objectives

e Students will explore the body mass index (BMI) as it relates
to weight, height, and age.

e Students will compare weight to percent body fat

Vocabulary
e body mass index
e percent body fat

About the Lesson
e This lesson involves students exploring the BMI calculator.
e As aresult, students will . . .

e be able to determine the relationship between their
height, weight, and percent body fat .

e plot percent body fat versus weight and determine the
conversion for their weight to percent body fat.

TI-Nspire™ Navigator™ System

e Send a TI-Nspire document to students.

e Quick Poll to determine if age affects BMI.

e Make a student the Live Presenter and have him or her
operate the BMI calculator as the teacher explains how to
read the screen.

©2012 Texas Instruments Incorporated 1
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Body Mass Index (BMI)

What is EMI and what does that tell you about
your health?

©On the following page input your data (height and
welght and observe your EMI and body fat).

TI-Nspire™ Technology Skills:

e Download a TI-Nspire™
document

e Open a document

¢ Move between pages

e Grab and drag a point

Tech Tips:

o Make sure the font size on
your TI-Nspire handhelds is
set to Medium.

e You can hide the entry line by

pressing [ctr[G).

Lesson Files:

Student Activity
e Body Mass_Index_Student.
pdf

e Body Mass_Index_Student.
doc

TI-Nspire Document
e Body_ Mass_Index.tns

Visit www.sciencenspired.com

for lesson updates and tech tip
videos.

education.ti.com
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Discussion Points and Possible Answers

Tech Tip: Students can create a spreadsheet after the BMI calculator and
alternate between the two pages to enter the weight and percent body fat.

Move to page 1.2.

IREE): e actviy < i

Input data about your lifestyle, age, height, and weight.
Ob BMI and t body fat (OFemale (@) Male
serve your and percent body fat. =
Age: [22 yIs
Height: feat/in

Weight: [150 bs
BMI:

22.9 kg/mh2 Body Fat: |14 9 %
@LBWNHNS J[ Diet J[ Exercise J D

E 4

Move to page 1.3.

When your weight increases what happens to your BMI and
body fat?

Answer: BMI increases and the body fat percentage

increases.
Move to page 1.4.
Does your age make a difference in your BMI or body fat percentage?
Answer: No
Move to page 1.5.
If a male is the same height and weight as a female,
Answer: The female has more body fat.
Move to page 2.3.
e Set the height to your height.
e Set the weight to 100 Ib and observe the percent body fat.
e Insert a Lists & Spreadsheet page after the BMI calculator. Title the columns
appropriately.

e Change the weight to 110, 120, 130, 140, 150, and 160, and enter weight and
percent body fat into the spreadsheet.
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Students will add a spreadsheet and record the weight and . z L Rilacii g B
. . weight body_fat
percent body fat. Title the columns weight and body_fat. |
| 100 10]
110 119
120 138
130 15.7
140 176
| 450 10 C .
B1 |10 w 4| »
[<]]

Move to page 2.5.

What is the independent variable in the simulation?

Answer: weight

Move to page 2.6.

What is the dependent variable in the simulation?

Answer: percent body fat

Move to page 2.7.

Add your partner’s percent body fat to the spreadsheet on page
2.4.

Add a Data & Statistics page and plot percent body fat versus

weight. B =
%[24- ]
(=]
s
o
_QI =
=S O
Bha mlix} =0192-x-9.3

95 105 115 125 135 145 155 16
weight

Move to page 2.9.

What is the equation of the line that fits the data for your height?
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Sample answer: Answers will vary depending on the student’s height. For a student 6

feet tall, the equation might be y = 0.19x — 9.3.

Move to page 2.10.

What was the slope of your graph?

Sample answer: Answers will vary depending on the student’s height. For a student 6
feet tall, the slope might be 0.19.

Move to page 2.11.

What is the y-intercept in your graph?

Sample answer: Answers will vary depending on the student’s height. For a student 6

feet tall, the y-intercept might be —9.3.

Move to page 2.12.

What does the slope represent in your graph?

Answer: ratio of percent body fat to weight

Move to page 2.13.

If the slope of a graph is 0.28 this means

Answer: for every 0.28% body fat there is 1 Ib.

Move to page 2.14.

If you and your partner have different initial body fat percentages, what generalization can
you make about body fat percentage, weight and height?

Answer: The taller a person is the heavier they can be and have a lower body fat
percent.
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Teacher Tip: After they have worked through the activity, talk to students
about the importance of the slope being a conversion factor between body
fat percent and weight. Each student’s slope will be based on his or her
height. The taller the student, the smaller the ratio of the percent body fat
weight.

TI-Nspire Navigator Opportunity: Live Presenter
See Note 1 at the end of this lesson.

Wrap Up

Students should gain an understanding that the taller a student is, the heavier that student can be and
have a lower percent body fat. Also, the taller the student is, the smaller the ratio between percent body
fat and weight.

TI-Nspire Navigator

Note 1

Page 2.14, Live Presenter

Make a student the Live Presenter and discuss the different slopes for two different people and why they
are different.
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TEACHER NOTES

Objectives

e Participants will become familiar with the TI-Nspire™ CX
keypad.

e Participants will explore several of the TI-Nspire applications.

e Participants will use many features of the Calculator and Notes
applications in a problem-based exploration.

The TI-Nspire™ CX handheld is much more than a calculator. In
this workshop, you will see how students can display data
(entered or collected) to discover trends and create and evaluate
models. In the CAS models (these include a Computer Algebra
System), units can be included making dimensional analysis a
powerful tool for understanding process and results.

In this activity, you will begin to become comfortable with and to
explore the features of the TI-Nspire CX CAS applications and
some of the detailed capability of the Calculator and Notes
applications.

Step 1:

Begin by turning the handheld on by pressing [@Gon].
e To navigate the screen, you can use the key, the

arrow keys ({ p a w) or the Touchpad mouse control.
e Clicking will perform the highlighted action.
¢ Note the Home Screen features. Also note the important
variety of keys on the keypad.
e Explore!

Step 2:

Now press > New Document > Calculator. You have just
started to make a new TI-Nspire document by creating a blank
Calculator page.

©2012 Texas Instruments Incorporated 1

TI-Nspire™ Technology

Skills:

o Use the keypad efficiently

¢ Insert new application
pages

e Find Menu items

e Move between pages

Tech Tips:

e Using the Touchpad takes
practice. Go slowly at first.

e [ctn](Z], [esc], and Right-
click ([ctrt ] (menu)) are your
best friends when you are
just starting.

Unsaved =

=1:Add Calculator
~12:Add Graphs
.gB:Add Geometry
~|4Add Lists & Spreadsheet
[15:Add Data & Statistics
6:Add Notes
A 7:Add Vernier DataQuest™
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TEACHER NOTES

Step 3:
We want to determine the settings for this Document and adjust
them as needed. In this environment, we have three options to
adjust settings:
e Option #1: Move the cursor to the gear icon in the upper
right-hand corner of the screen and click.
e Option #2: Return to the Home Screen and select option
5.
e Option #3: Press the key.

Step 4.

For now we will just take note of the possibilities, and return to
change them as we need in particular investigations. Using the
Float and Fix options are the most common use for science
teachers, as well as the use of radians or degrees.

©2012 Texas Instruments Incorporated 2

4
|

1:Change Language.., o —
2:Settings
3:Handheld Setup...
4:Status...

S:Login...

4 Current

B Settings

Ceme®

1: File

2: Edit

3 View

4: Insert

5: Page Layout

6: Refresh Libraries

7: SettifiHe}

8: Login2: Settings
£ 9: Pres{3: Handheld Setup...
4 Status...

5: Login...

kE xponential Format:

General Settings

AngLe;’F:aduan :’

Real or Complex: | Real
Calculation Mode:

Vector Format: [ Rectanaular v

?| |Restore| |Make Default| |OK | | Cancel

£

education.ti.com



Wi Science Handheld Skills
Tl PROFESSIONAL DEVELOPMENT

73

TEACHER NOTES

Step 5:

When you set Fix to 8, you get 8 digits to the right of the decimal
in your answer. With Eloat set at 8, you just get up to 8 digits in
your answer as shown in the image to the right. Note that the
default is just Float.

Step 6:

What kinds of calculations and features are important to Middle
Grades Science? Perform the following calculations as shown in
the screen capture:

e What is the Density of a material that has a mass of 25
grams and a volume of 7 cubic centimeters? What
material do you think it is? [Hints: Use [t ][$] to get a
fraction. Select Menu > Actions > Insert Comment
option to get the © so you can write text. Use [ctri ] [enter]
to get an approximate value.]

e How far would you travel if you could move at 10.1
meters per second and you did it for 55 seconds? Could
you walk this distance in that time?

Step 7:

You may also, with CAS, use built-in constants and units using
the underscore (get this off of the Symbol List [etri ] (2] or by
using (et ][ ]) before the unit abbreviation or the constant

symbol.
e See (the Catalogue) for the extensive list of units

and constants under option 3. [Note: You must press the
number [3] or click on the option to access it.]

©2012 Texas Instruments Incorporated 3

Display Digits: | Float & I F

_| Float & A

ANGE: | £ioat o

Exponential Format: | Float 10 ]
Float 11

Float 12 I]

Calculation Mode: | Fix o

Real or Complex:

€1 — >

Vector Format: | FIx 1 1
- ——— ——|Fix2 |
- l‘?| \Restole| |Ma Fix 3 -vCanr.el_ 'Sll

*Unsaved —

© 12%55 444444444 - 665 333333328

12-55 444444444 665.33333

© With Float 8

12:55 444444444 665.33333333

© With Fix 8

mass mass

densify= densify=
valume valume
25 25

density=—" density="—"—"

ensif= 7 ensify 7
£ =

dms:mz—; density=3 571428571432

@ ] think it is a Diamond |

distance=rate-time =

distance=555.5

dislance=rate-time

distance=10.1-55

metars

© Since Tyson Gay can run at 10 1

second
would say that [ could not walk
{or even run this distance in 55 seconds

E 4
L4

[+ Time v
A [] aWizards On
[ | Canwversion Operator L3 g
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e Using Newton’s Second Law determine the weight of a
95 kilogram person on Earth.

e How far will you go if you drive at 99 miles per hour for
7.7 hours?

Step 8:

Conversions work on the CAS version as well. In the Settings,
you default to Sl units, but this can be changed. Using the
Conversion Operator (p) will allow you to get units other than the
default.
e Convert 777 inches to Meters.
e Convert your weight in pounds to Newtons.
e Convert your answers from problem 5 above to Pounds
and Miles.
e Convert 28 miles per gallon to kilometers per liter.
Hint: Use your right or left arrows to open or collapse the
folders for types of units when in the Units environment.

Step 9:

Also use conversions that you know and Unit Analysis to
convert. This technique taps into the way that the CAS
handhelds deal with variable names.

¢ Inthe non-CAS handhelds, you cannot use variables like
distance or d until they are defined as having a specific
numerical value.

o With the CAS handhelds, you can work with the variable
names while they are undefined.

e Convert 25 centimeters to yards using the conversion
facts that 1 inch = 2.54 cm and that 1 foot = 12 inches,
and 3 feet = 1 yard.

e Try converting Furlongs per Fortnight to Light Years per
Millennium.

Another task with units might be to ask the students to convert
1 million seconds into the best units and see how they did.
Would it be years, weeks, minutes? Then try it with a billion
seconds.

©2012 Texas Instruments Incorporated 4
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force=mass-acceleration
force=acceleration -mass

force=931.63175_N

force=_g 95 _kg

distance=rate fme distance=rate-fame

distance=99-_mph-7.7 _hr
distance=1226802.9312-_m

A&il

777_in 19.7358 _m -
277-_Ibf 1232.15738743'_N
931.63175_NP_Ibf  209.439149076_Ibf
1226802.9312-_mb_mi 762.3_mi
28_mi . _k k
28, A 11.904023808 =2 | B

1 _gal _

(A [] awizards On
i speed of light 2

<¥

25 cm  linch ljool  1yard

1 254cm 12inch 3 joot
0.273403324584 yard

@ Verify

25 _cmb_yd 0273403324584 _yd

=
3699 ]
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TEACHER NOTES

Step 10:

The TI-Nspire handheld can handle many types of variables.
They can be defined in many ways, and you will experience
some of them.

e To see the list of variables in a document (which are
uniquely defined for each problem in a document), use
the key. This is best done in the Calculator app since
not all variables are available in all apps.

e Use the STO key [[ctrt ][ var] to get 'sto»] as one way to
create a variable — there are many other ways as well.

In the image to the right, you will see the following variable types:
e apple is a Real
e f1is a Function
e time is a List
e pay is a Matrix

Step 11:

Another Nspire feature is the Chem box that can be used in the
Notes App. Introduce a Notes page by pressing @E] and
selecting Add Notes. Select > Insert > Chem Box to insert
a Chem Box in the Notes page.

e Enter the first reaction as shown in the screen capture.

Step 12:

You can key in text on the Notes page (or copy and paste from
another TI-Nspire document, or with the software, copy and
paste from other sources).
e Create another Notes page and key in this text or ask
the instructor to perform a copy and paste and send you
the document.

Earth and Space: The student knows characteristics of the
universe. The student is expected to describe components of
the universe, including stars, nebulae, and galaxies, and use
models such as the Hertzsprung-Russell diagram for

classification. This is a Readiness Standard.
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{2,3,4} ~time {234}
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45 45
=
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*Hnsaved —

Ha(g) + O:(g) »H:0(0)
2H:(g) + O:x(g) »2H: O() + heat

Earth and Space: The student knows
characteristics of the universe, The student

is expected to describe components of the
universe, including stars, nebulae, and

qalaxies, and use models such as the
Hertzsprung—Russell diagram for

classification. Thisis a _| 1
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Step 13:

Now interact with the Text by making key words stand out.

e To select the text of interest move the cursor to the first
or last part of the word and then highlight it by holding
down the key and the use the correct arrow ( ¢p )
to select the text.

e Then right-click on the word ([ctrt ][menu]), and select your
option Format and/or Color.

e Discuss a scheme to select text: new words, important
words, words | don’t know, etc.

©2012 Texas Instruments Incorporated 6

Earth and Space: The student knows
characteristics of the universe, The student
is exp(1:Cut 1enls|ofthe
univer 2:Copy ae, and
. |3Paste
4380 4. Delete
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7:Convert to Math Box  [4Subscript
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Open the TI-Nspire™ document Radioactive_Decay_MG.tns EEIEE) cocorcwe v~ (B

hadioactive Decay

In this activity, you will conduct an experiment to simulate the
process of radioactive particle decay. You will learn how to predict

the leftover particles based on the decay rate and the initial
population.

Radioactive decay occurs when heavy elemental particles, such as Uranium and Plutonium, reach critical
mass and begin to break down into smaller elements at a constant rate. Each atom within the element
has the same probability of breaking down. We can't predict exactly which atoms will break down, but on
average, all of them will break down at the same rate.

Move to pages 1.2, 1.3, and 1.4. Press [t ] ) and [ctr] ¢ to
navigate through the lesson.
1. Acquire a half cup of M&M®s from your teacher.

2. Pour the M&Ms out onto a flat surface and count them. Enter the count on the spreadsheet on Page
14.

3. Place the M&M’s back in the cup, shake, and pour all of them out again.

4. Remove the candies that landed M-side up, and count the remaining M&Ms (with no M showing).
5. Repeat steps 3 and 4 until no M&M’s remain to put back into the cup.

6. Record each trial in the data table on Page 1.4.

Note: Do not enter the trial where you have no M&M'’s left.

Move to page 1.5.

7. Plotthe number vs. the trial on the Data & Statistics page.
Move to pages 1.6 and 1.7.

8. What is the independent variable?

9. What is the dependent variable?
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Move to page 1.9.

10. What observations can you make about the data? Is it linear? Non-linear?

Move to pages 1.10 through 1.15.

11. What is the meaning of the y-intercept?

12. What is the meaning of the x-intercept?

13. How many trials did it take to get to approximately half of your original amount? What does this
represent?

14. How did the number of sides impact the half life? Hypothesize how the half life would be impacted if

there were three sides with only one side marked?

15. Summarize your conclusions about the pattern of the relationship in this decay model.
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TEACHER NOTES

Science Objectives

e Students will count the number of decaying patrticles, which

are modeled by M&M’s®.
e Students will graph the particles (M&M’s) vs. the trials.

e Students will determine a decay curve and the variables that

affect the curve.

Vocabulary

e decay

e exponential

e population

e growth rate

e growth factor

About the Lesson
e This lesson involves the idea of exponential decay.

e As aresult, students will:

Observe particles decaying (in the form of M&M’s).

Calculate a relationship between the time and the
number of M&M’s.

Analyze the pattern of the graph for their sample.
Determine what each variable in the decay graph
represents.

TI-Nspire™ Navigator™ System

e Use the Quick Poll to send a list out to the students and

gather the data from their trials.

e Use TI-Nspire™ Navigator™ Teacher Software to review

student TI-Nspire documents.

©2012 Texas Instruments Incorporated 1
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hadiuactive Decay

TI-Nspire™ Technology Skills:

e Download a TI-Nspire
document

e Open a document

e Move between pages

e Grab and drag a point

Tech Tips:

e Make sure the font size on
your TI-Nspire handhelds is
set to Medium.

Lesson Files:
Student Activity

Radioactive_Decay_Student.pdf
Radioactive_Decay_Student.doc

TI-Nspire document
Radioactive_Decay_ MG.tns
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TEACHER NOTES

Discussion Points and Possible Answers
Move to pages 1.2, 1.3, and 1.4.

1. Acquire a half cup of M&M®s from your teacher.

2. Pour the M&Ms out onto a flat surface and count them. Enter
the count on the spreadsheet on Page 1.4.

3. Place the M&M’s back in the cup, shake, and pour all of them
out again.

4. Remove the candies that landed M-side up, and count the
remaining M&Ms (with no M showing).

5. Repeat steps 3 and 4 until no M&M’s remain to put back into
the cup.

6. Record each trial in the data table on Page 1.4.

Note: Do not enter the trial where you have no M&M'’s left.

Teacher Tip: You might want to demonstrate how to drag segments and

how to join segments to form a vertex of an angle.
Move to page 1.5

7. Plotthe number vs. the trial on the Data & Statistics page.

Move to pages 1.6 and 1.7.

8. What is your independent variable?

Answer: trials

9. What is the dependent variable?

Answer: number of candies
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Teacher Tip: This is a good time to talk about radioactive particle decay
and that the trials would represent the number of years it takes the
particles to decay.

TI-Nspire Navigator Opportunity: Quick Polls (Multiple Choice or Open Response)
See Note 1 at the end of this lesson.

Move to page 1.9.

10. What observations can you make about the data? Is it linear? Non-linear?

Answer: Non-linear.

TI-Nspire Navigator Opportunity: Live Presenter
See Note 2 at the end of this lesson.

Teacher Tip: Bring out the basic curve of the line (exponential) while
staying in middle school level. Ask questions to bring out understanding of
components of the problem.
Move to pages 1.10 through 1.15.
11. What is the meaning of the y-intercept?
Answer: Starting population of M&M'’s.
12. What is the meaning of the x-intercept?

Answer: The amount of trials it takes for exponential decay to occur based on this example.

13. How many trials did it take to get to approximately half of your original amount? What does this
represent?

Answer: one; half life
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14. How did the number of sides impact the half life? Hypothesize how the half life would be impacted if
there were three sides with only one side marked?

Answer: .two sides = %2; 3 sides = 1/3

15. Summarize your conclusions about the pattern of the relationship in this decay model.

Sample Answers: Decay is not linear; it has a half life.

Teacher Tip: Now that the students have established an understanding of
a growth or decay curve, you can discuss the idea of initial state and the
y-intercept.

Wrap Up
Upon completion of the discussion, the teacher should ensure that students are able to understand:

e The basic shape of the graph of the decay model is non-linear.

e What the y- and x-intercepts represent; and that decay models always have a half life.

TI-Nspire Navigator
Note 1
Question 9, Quick Polls (Multiple Choice or Open Response)
Draw a sketch of 4 different decay curves with different steepness of curve and the initial point crossing
the y-axis marked. Ask the students:
1. What is the initial population for the first curve?
2. Which curve has the smallest growth factor?
3.  Which graph decays the quickest?
4. Which graph has the greatest decay rate?

Note 2

Question 10, Live Presenter

Once students have generated a graph, it would be a good time to make one of the students Live
Presenter to discuss the meaning of the curve that is generated with the class.
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Open the TI-Nspire document Radioactive_Dating.tns.

m: Radioactive..ame — {ﬂm

In this simulation, you will discover how isotopes of different atoms iﬁﬁ%’%.’;é&!ﬁ'ﬁﬁmai
change chemically (in a decomposition reaction) and give off Hal Lives
radioactivity in the process. You will learn how the known rate at . " 1 ] ]
which certain isotopes decompose is used to estimate the age of a by

fossil. Then you will play a game to learn more about radioactive e e e e
dating of fossils in an archeological site. CIES

How can the number of particles in the nucleus (center) of an atom vary and yet still be the same
element? Atoms of the same element can have different numbers of neutrons. They still have the same
number of electrons and protons. These different possible versions of each element are called isotopes.

Carbon-14 is a radioactive isotope. It decomposes into another element and releases radioactivity in the
process. This decomposition occurs at a known rate, so scientists can use the amount of the
element/isotope remaining to determine how old something is. This known rate is called half-life, and here
is how it works.

During the first 50% of its life, or during half-life 1, 50% of its atoms of an isotope will decompose. At 75%
of its life, half-life 2, another 50% of the atoms that are left over from half-life 1 will decompose. Finally up
to 100% of its life, half-life 3, another 50% of remaining atoms remaining from half-life 2 will decompose.
Then a few will decompose slowly until all change into a different isotope.

Read the directions on page 1.1.

Move to page 1.2. Press [ctr] ) and [ctrl] ¢ to
navigate through the lesson.

1. Run the simulation for Carbon-14. Observe how long it takes for Bl Recoactve.ame < Q1)
Cabon-14 to decompose into Nitrogen-14. Then analyze the LA L e
AN RAN GGG
patterns you see. Press "= to change from Carbon-14 to [ ettt i
Uranium-238. Observe how long it takes for Uranium-238 to . .
decompose into Lead-236. et
CE

Q1. How are the divisions of half-life along the top of the horizontal axis on the graph determined? What
is the pattern in the placement of the vertical lines named Half Lives?
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Q2. What do you notice about the rate at which the substances decompose at the beginning of the
process? What do you notice about this rate as time progresses?

2. Press " to change from Carbon-14 to Uranium-238. Run the

simulation again . ® Urarium 238 =

RN RR R UM
Q3. Why do you think the intersecting line for the decomposition of e o : ] |
Uranium-238 into Lead-236 is not exactly at the 1st half-life bercant of &0
”ne? R:rr:;mng _ auéw SEII;yvs 12D:3ys
CE3

Q4. What do you notice about the difference in decomposition rates between Carbon-14 and
Uranium-238?

Q5. For what objects might Carbon-14 be more useful than Uranium-238 in determining the age of
substances? In other objects, why might Uranium-238 be more useful than Carbon-14?

Move to page 1.3 and press Graph.

3. Now look at graph that shows the percent of Carbon-14 and el .ngm e
Uranium-238 remaining after a certain number of years. The " LM:S
percent is shown in the gray oval at the top of the vertical bar. 55 g

4. Grab (&) the gray bar. Observe how the percent remaining E;:"f«; = | \
changes as txhe _gge increases from left to right. - Estim:;: :;e%m
Note: Press ' to change from Carbon-14 to Uranium-238. ([ same [ oreen J &2 (check)

Q6. How does the age of Carbon-14 differ from the age of Uranium-238 after they have both
decomposed about 50% (the first half-life)? 50% of the first 50% (the second half-life) and 50% of
the previous 50% (the third half-life)?

Q7. What is similar about the decomposition of both elements? What is different?
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On page 1.3, press Game.

5. Play the Radioactive Dating game. Click on each of the different
layers on and below Earth’s surface. View objects and where they
can be found. Or use the arrows @ and ®” to move up and down  [II2] > L
the layers. (Note: Two objects are found at each level.) Then use
the following directions to predict the age of each object using
radioactive dating.

6. First, decide whether it is more useful to use Carbon-14 or

Uranium-238. Then click %) to change from one of these

isotopes to another. (Hint: If an object does not have an isotope
remaining, showing 0%, you must use the other isotope to obtain
arange.)

7. Record the percentage of the isotope remaining for the object.

Then click Graph. e .,.m,oge‘, e
8. Move the gray slider in both directions until the number in the oval . LM:S 3
is as close as possible the percentage you recorded in step 6 55 g
above. Write down the corresponding age of the object. E;:"f«; - | \
9. Enter the estimated age in the box provided. (Note: When Esm;‘j:;e%m
entering ages in billions, you must write the number in numerals (@) Game | erern |2 =

without commas, for example 240000000 for 240 billion years.)
10. Press @ and the appearance of the green face means your

answer is correct. The red face means your answer is incorrect.
Analysis Questions.

Q8. Where do you suppose the younger layers of Earth’s surface are located? Where are the older
layers?

Q9. In which layers would the younger fossils be found? The older fossils be found?

Q10. Which isotope was more useful in analyzing younger fossils? Analyzing older fossils?

Q11. Did the percent remaining seem to make a difference when choosing Carbon-14 or Uranium-238?
If so, when was this the case?
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TEACHER NOTES

Science Objectives

Students will learn that when isotopes of different atoms change
chemically (in a decomposition reaction) and emit radioactivity in
the process.

Students will learn how the known rate at which isotopes
decompose is used to estimate the age of a fossil.

Students will discover that Carbon-14 is more useful for dating
younger fossils and Uranium-238 is more useful older fossils.
Students will learn that younger fossils are located in the upper
layers under Earth’s surface and older fossils in lower layers.

Vocabulary

e isotopes e radioactivity

e decompose e radioactive dating
e Carbon-14 e half-life

e Uranium-238 e archeological site

About the Lesson

This lesson involves students using TI-Nspire technology to

simulate radioactive dating at an archeological site.

As a result, students will:

¢ Reinforce understanding of the atom and its parts.

e Learn how the amount of radioactive emissions given off by
certain isotopes as they decompose can help determine the
age of fossils.

e The decomposition rate of Carbon-14 is more useful for
dating younger fossils and the decomposition rate of
Uranium—238 is more useful for dating older fossils.

¢ Recognize that younger fossils are in the upper layers under
Earth’s surface and older fossils are found in lower layers.

TI-Nspire™ Navigator™

Send out the Radioactive_Dating_Game.tns file.
Monitor student progress using Screen Capture.

Use Live Presenter to allow students to show how they
manipulate variables that effect results.

Activity Materials

TI-Nspire™ Technology

©2012 Texas Instruments Incorporated 1

@ Carbon—14 =+ @ Nitrogen-14

TR BEUH G R

. Half Lives
1 3

100

75

Percent of o
Element 25
Remaining
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o

TI-Nspire™ Technology Skills:
e Open a document

e Move between pages

e Move between tabs within a

page

Tech Tips:

Make sure that students know
how to reset, play, and pause
the simulation using [%.

Lesson Materials:
Student Activity

e Radioactive_Dating_Student_
MG.doc

e Radioactive_Dating_Student_
MG.pdf

e Radioactive_Dating_Game.tn
s
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Move to page 1.2. Press [ctr] ) and (<t ] ¢ to
navigate through the lesson.

Radioactive..ame = bl <]

1. On this page students run the simulation for Carbon-14. They — 7_““ =
should observe how long it takes for the isotopes Carbon-14 and mm‘f:’;‘.'-i,‘i’é&!i’é{.’mm
Uranium-238 to decompose and then analyze the patterns they .

see.

Half Lives
1 2

3

Fercent of 2
Elemert 25

Remaining . \ n T
Q1. How are the divisions of half-life along the top of the horizontal @@ B T TR0 e
) ]

axis of the graph determined? What is the pattern in the
placement of the vertical lines named Half Lives?

Answer: The time it takes for each isotope to decompose is divided into approximately four equal
parts. The last half-life is not shown in its entirety because the few atoms that decompose at the
very end are not significant.

Q2. What do you notice about the rate at which Carbon-14 and Uranium-238 decompose in the
beginning of the process? What do you notice about this rate of decomposition as time

progresses?

Answer: The isotopes decompose quickly at the beginning of the aging process and then more
slowly as time progresses.

2. Students press &% 10 change from Carbon-14 to Uranium-238

and run the simulation again.

Half Lives

Q3. Why do you think the intersecting line for the decomposition of R
Uranium—238 is not exactly at the 1* half-life line? T \\_

.
40Bys 80Bys 120Bys

W@ i

Answer: When dividing Uranium into four parts to mark each half-life, Uranium-238 is much more
of an approximation than Carbon-14. This is because Uranium-238 decomposes so much more
slowly and its range is much less spread out.

Q4. What do you notice about the difference in decomposition rates between Carbon-14 and
Uranium-2387?

Answer: The decomposition rate of Carbon-14 is much faster than that of Uranium-238.
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Q5.

Move to page 1.3 and press Graph.

3.

Q6.

Q7.

Students should now look at a graph that shows the percent of
Carbon-14 and Uranium-238 remaining after a given number of "

years Peicent of * i
Element 25 \

Students can grab and drag the gray bar € to see how L T SIS R —
percentage remaining changes as the age increases from left to Estmatenage)  |ys
right. () same | orepn |52 =

In what cases might Carbon-14 be more useful than Uranium-238 in determining the age of
substances? In other instances, why might Uranium—238 be more useful than Carbon-14?

Answer: Because the range of Carbon-14 is less spread out than Uranium-238, Carbon-14 might
be more useful for younger fossils. Uranium-14 might be more useful for older fossils.

@ Carbon-14 =+ @ Nittogen 14

C14 43.35%
Iy :

Tech Tip: When students press £ this will grab the bar
and they can drag it from left to right. They will eventually
need to move this tool slowly to get as close as possible to
the age value for each fossil shown on the Game page.

How does the age of Carbon-14 differ from the age of Uranium-238 after they have both
decomposed about 50% (the first half-life)? 50% of the first 50% (the second half-life) and 50%
of the previous 50% (the third half-life)?

Answer: 1* half-life Carbon-14: 5,500 years and Uranium-238: 4.43 billion years;
2" half-life Carbon-14: 11,500 years and Uranium-238: 9 billion years;
3" half-life Carbon-14: 17,000 years and Uranium-238 13.4 billion years

What is similar about the decomposition of both elements? What is different?

Answer: Carbon-14 and Uranium-238 decompose at approximately the same 50% rate for each
half-life. Carbon-14 decomposes more quickly than Uranium-238.

On page 1.3, press Game.

5.

found. Or they can use the arrows A and » to move up and
down the layers on and under Earth’s surface. (Note: Two objects
are found at each level.) Point out to students that the depths and
thicknesses of the layers are equally spaced for the purposes of @lmm@@

Students should play the Radioactive Dating game by first ‘EENEEARE)’ reccectvecme~ U1
clicking on each of the different layers on and below Earth’s . P 43 N
surface. Students should view objects and where they can be LI._ ad

Carbon-14
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this game and do not represent the same number of years.
Students should then use the following directions to predict the
age of each object using radioactive dating.

6. Students should first decide whether it is more useful to use

H . [ 4 Radioactive..ame =
Carbon-14 or Uranium-238. Then click == to change from one ® Carbon-13 2 ® Htiogen-12
¥ Lives
isotope to the other. . 2 s

7. Students should record the percentage of the isotope remaining

the object. Then they click Graph. Bt 25 \

Remaining . 0 0
8. Students should move the gray bar in both directions until the

L
5.000ys 10,000 y1s 15,000 wis

Estimated agel:l yrs
number in the oval is as close as possible the percentage they (@) sams | arspn | (cneaig
recorded in step 6. They should write down the corresponding = —
age Of the ObJeCt ‘ il »  Radioactve.ame — mﬂ

9. Enter the estimated age in the box provided. (Note: When

entering ages in billions, you must write the number in numerals :.’\ o ? »

without commas, for example 240000000 for 240 billion years.)

10. When students press @ they will know whether or not their ‘
answer is correct by the appearance of the green (correct) or red

(incorrect) face. @) came | oraon |

Analysis Questions
Q8. Where do you suppose the younger layers of Earth’s surface are located? Where are older layers?

Answer: The younger layers of Earth’s surface are the uppermost, while the older layers are the
lowermost.

Q9. Inwhich layers would the younger fossils be found? The older fossils be found?
Answer: The younger fossils are found in the uppermost layers and the older in the lowermost
layers. This is because the lower layers were laid down first and the upper layers were laid down
more recently.

Q10. Which isotope was more useful in analyzing younger fossils? Analyzing older fossils?

Answer: Carbon-14 is more useful in analyzing younger fossils and Uranium—238 is more useful
for older fossils.

©2012 Texas Instruments Incorporated 4 education.ti.com



91

*y Radioactive Dating TEACHER NOTES
MIDDLE GRADES SCIENCE NSPIRED

Q11. Did the percent remaining seem to make a difference when choosing Carbon-14 or Uranium-238?
If so, when was this the case?

Answer: When analyzing older objects with Carbon-14, there was 0% of the isotope remaining.
Therefore, using Uranium-238 was preferable to Carbon-14. For younger objects, Carbon-14 was
preferable to Uranium-238 because the percentage remaining less than 100% and still showed a
range.

TI-Nspire Navigator Opportunities
Allow students to volunteer to be the Live Presenter and demonstrate how to move the slider to show
how percentage of decomposition is related to the age of a fossil. They should also demonstrate the
steps to playing the game.

Wrap Up
When students are finished with the activity, collect students’ worksheets.

Assessment
e Formative assessment will consist of questions embedded in the student worksheet. Analyze
guestions in the student worksheet with the students. Teacher can also collect scores that
students earned in the game.
e Summative assessment will consist of questions/problems on the chapter test.
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Open the TI-Nspire™ document Fahrenheit_vs_Celsius_PD.tns.

While nearly the entire world uses the Celsius (Centigrade)
temperature scale, the United States continues to use the Fahrenheit
scale. This activity will explore the relationship between the two
temperature scales by gathering, graphing, and analyzing data.

Move to page 1.2.

Answer the question on your TI-Nspire™ CX CAS
handheld.

Move to page 1.3.

Answer the question on your TI-Nspire handheld.

Move to page 2.1.
1. Pour about 100 mL of tap water into a 250-mL beaker.
2. Connect the TI-Nspire™ Lab Cradle to the handheld.

3. Connect Vernier EasyTemp® USB temperature sensors to
the TI-Nspire Lab Cradle (see the photo to the right).

4. Inthe Vernier DataQuest™ app for TI-Nspire, set up the
data-collection mode by selecting Menu > Experiment >
Collection Mode > Events with Entry.

Press [etr] ) and [ctr] 4 to

navigate through the lesson.

Mearly the entire world uses the
temperature scale,

©|Roemer

@ | Fahrenheit

@
@ |Kelvin
=]

| Celsius

The United States uses
the temperature scale,

Roemer

&

@ | Fahrenheit
@ |Kelvin
o

Celsius

5. Enter Sample as the Name, leave the Units field blank, and click OK.

©2012 Texas Instruments Incorporated 1
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6. Select Menu > Experiment > Setup Sensors > Change Units and select Fahrenheit
for temperature sensor 2. Click OK.

7. Start data collection by pressing Start.

You will measure the temperature of one group member’s hands in
both Celsius and Fahrenheit.

8. The volunteer should pick up the two temperature sensors and
simultaneously hold their tips in the palm of the same hand as
shown to the right.

9. Watch the live temperature read out. When the temperature stops rising, click the Keep
button.

10. You will be prompted to enter a number. Type 1 to number the first temperature
measurement trial, and click OK. The two temperature measurements have been
saved.

11. Place the two temperature sensors simultaneously in the tap water.

12. When the temperature stabilizes, click the Keep button, and type 2 for the second trial
when prompted.

13. Add several ice cubes to the beaker of tap water. Stir using both probes. When the
temperature stops decreasing, click the Keep button, and enter 3 when prompted.

14. Stop data collection.

15. Select Menu > Graph > Y-axis Columns > Temperature 2 (°F).
16. Select Menu > Graph > X-axis column > Temperature (°C).
17. Select Menu > Analyze > Curve Fit > Linear.

18. a. What is the slope of the line?

b. What is the y-intercept?

©2012 Texas Instruments Incorporated 2 education.ti.com
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19. Explain the meanings of these values.

Move to page 3.1.

Answer the question on your TI-Nspire handheld.

Move to page 3.2.

Answer the question on your TI-Nspire handheld.

Move to page 3.3.

Answer the question on your TI-Nspire handheld.

©2012 Texas Instruments Incorporated

mm *Fahrenheit_v

What type of relationship exists between
Celsius and Fahrenheit temperatures?

@ |indirect

O Inverse

@ | Exponential

@ |Linear

EIE!I »  *Fahrenhet_v._ius <=

The slope of the Fahrenheit vs. Celsius graph
represents the fact that Fahrenheit
degrees equals 1 Celsius degree.

@2
@58
@18

@[-32

31]32]33
The y-intercept of the Fahrenheit vs.

Celsius temperature scales,

| difference in

@] magnitude of

&) ratio of

~
Celsius graph represents the the
freezing points between the Fahrenheit and

v

)| product of
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1. Select Menu > Graph >Y-axis Columns > Temperature (°C).
2. Select Menu > Graph > X-axis Column > Temperature 2 (°F).
3. Select Menu > Analyze > Curve Fit > Linear.
4. a. Whatis the slope of the line?

b. What is the y-intercept?

5. Explain the meaning of these values.

6. Disconnect the temperature sensors.

7. Properly dispose of the water in the beaker.

g EFR > ‘Fahrenheit v ius = {1
Move to page 3.4. ERE

The slope of the Celsius vs. Fahrenheit graph

in the Extension is the of the

. . slope from the Fahrenheit vs. Celsius graph.
Answer the question on your TI-Nspire handheld. i : e

)| product

equivalent

reciprocal

}| natural log
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TEACHER NOTES

Science Objectives

Students will learn about linear relationships.

Students will perform data collection and analysis.

Students will find linear regressions.

Vocabulary

e temperature scale
e Celsius

¢ Fahrenheit

e linear regression

About the Lesson

e This lesson involves gathering temperature data simultaneously

with two probes—one measuring Fahrenheit and the other Celsius.

¢ As aresult, students will...
e Become familiar with TI-Nspire™ CX technology and the Vernier
DataQuest™ application.
¢ Use two temperature sensors to make measurements.
e Use a graph to make conclusions about the experiment.

TI-Nspire™ Navigator™ System

¢ Send the TI-Nspire™ document to students.

e Use Class Capture to monitor student progress.
e Collect and grade the TI-Nspire document.

Activity Materials

e TI-Nspire™ Lab Cradle

e 2 Vernier EasyTemp® USB temperature sensors
e Two 250-mL beakers

e Tap water

¢ Ice cubes

o Paper towels

©2012 Texas Instruments Incorporated 1

Students will graph data and draw conclusions based on the graph.

¥ *Fahrenheit_v.ius — 'E-'

Fahrenheit vs. Celsius

TI-Nspire™ Technology Skills:

e Open a document

¢ Move between pages

e Gather data using the Vernier
DataQuest™ application

e Analyze data

Lesson Files:

Student Activity

e Fahrenheit_vs_Celsius_PD_
Student.pdf

e Fahrenheit_ vs_Celsius_PD_
Student.doc

TI-Nspire document
e Fahrenheit_vs_Celsius_PD.
tns
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Discussion Points and Possible Answers

Tech Tip: Use Class Capture to monitor student progress.

Move to page 1.2.

Mearly the entire world uses the
temperature scale,

Nearly the entire world uses the temperature scale. _
©|Roemer

| Fahrenheit

e
Answer: Celsius ©|Kelvin
@

| Celsius

Move to page 1.3.

The United States uses
the temperature scale,

The United States uses the temperature scale.
Roemer

Fahrenheit

@]

]
Answer: Fahrenheit @ |Kelvin

@|Celsius

Move to page 2.1.
1. Pour about 100 mL of tap water into a 250-mL beaker.
2. Connect the TI-Nspire Lab Cradle to the handheld.

3. Connect Vernier EasyTemp® USB temperature sensors to
the TI-Nspire Lab Cradle (see the photo to the right).

4. Inthe Vernier DataQuest app for TI-Nspire, set up the data-
collection mode by selecting Menu > Experiment >
Collection Mode > Events with Entry.

5. Enter Sample as the Name, leave the Units field blank, and click OK.

6. Select Menu > Experiment > Setup Sensors > Change Units and select Fahrenheit
for temperature sensor 2. Click OK.

7. Start data collection by pressing Start.
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You will measure the temperature of one group member’s hands in
both Celsius and Fahrenheit.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The volunteer should pick up the two temperature sensors and
simultaneously hold their tips in the palm of the same hand as
shown to the right.

Watch the live temperature read out. When the temperature stops rising, click the Keep button.

You will be prompted to enter a number. Type 1 to number the first temperature measurement trial,

and click OK. The two temperature measurements have been saved.

Place the two temperature sensors simultaneously in the tap water.

When the temperature stabilizes, click the Keep button, and type 2 for the second trial when
prompted.

Add several ice cubes to the beaker of tap water. Stir using both probes. When the temperature
stops decreasing, click the Keep button, and enter 3 when prompted.

Stop data collection.

Select Menu > Graph > Y-axis Columns > Temperature 2 (°F).

Select Menu > Graph > X-axis column > Temperature (°C).

Select Menu > Analyze > Curve Fit > Linear.

a. What is the slope of the line?

Answer: 1.8

b. What is the y-intercept?

Answer: 32°F
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19. Explain the meanings of these values.

Answer: The slope indicates the fact that a Celsius degree is 1.8 times as great as a

Fahrenheit degree. The y-intercept indicates that the freezing point on the Fahrenheit

scale is 32 degrees above the Celsius freezing point.

Move to page 3.1.

What type of relationship exists between Celsius and
Fahrenheit temperatures?

Answer: linear

Move to page 3.2.

The slope of the Fahrenheit vs. Celsius graph represents the fact
that Fahrenheit degrees equals 1 Celsius degree.

Answer: 1.8
Move to page 3.3.
The y-intercept of the Fahrenheit vs. Celsius graph represents
the the freezing points between the Fahrenheit and
Celsius temperature scales.

Answer: difference of

Extension

1. Select Menu > Graph >Y-axis Columns > Temperature (°C).

2. Select Menu > Graph > X-axis Column > Temperature 2 (°F).

3. Select Menu > Analyze > Curve Fit > Linear.

4. a. Whatis the slope of the line?

Answer: about 0.55

©2012 Texas Instruments Incorporated 4
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What type of relationship exists between
Celsius and Fahrenheit temperatures?

@ |indirect

I Inverse

)| Exponential

)| Linear

mm *Fahrenheit_v_ius <= e

The slope of the Fahrenheit vs. Celsius graph
represents the factthat ______ Fahrenheit
degrees equals 1 Celsius degree.

)| 32
1|59
|18

=32

311329133
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Celsius temperature scales.
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b. What is the y-intercept?
Answer: about -17.8°C

5. Explain the meaning of these values.
Answer: The slope indicates the fact that a Fahrenheit degree is about 0.55 times as
great as a Celsius degree. The y-intercept indicates that the Celsius equivalent to 0°F
is about —17.8°.

6. Disconnect the temperature sensors.

7. Properly dispose of the water in the beaker.

g EFR > ‘Fahrenheit v ius = {01/ ER
Move to page 3.4. ERE

The slope of the Celsius vs. Fahrenheit graph

in the Extension is the of the

. . . . . slope from the Fahrenheit vs. Celsius graph.
The slope of the Celsius vs. Fahrenheit graph in the Extension is B ' arap

the of the slope from the Fahrenheit vs. Celsius product
equivalent
graph.
_J'emprocal
}| natural log

Answer: reciprocal

Wrap Up

Upon completion of the discussion, the teacher should ensure that students are able to understand:
e How to connect to TI-Nspire Lab Cradle to the TI-Nspire CX CAS handheld

e How to connect sensors to the TI-Nspire Lab Cradle

e How to gather and analyze data

e The relationship between the Fahrenheit and Celsius temperature scales

Assessment
Students will complete the embedded multiple-choice questions in the TI-Nspire document.
In addition, students will answer questions on the student activity sheet.

TI-Nspire Navigator

Note 1: Portfolio and Slide Show

Use the TI-Nspire Navigator to draw back, grade, and save the TI-Nspire document to the
Portfolio. Use Slide Show to view student responses.
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Activity Overview

In this activity, you will explore basic features of the TI-Nspire™ family of Teacher Software. You will
explore the Welcome Screen, add pages with Calculator and Graphs applications, and explore the menus
and submenus of each application. You will explore the five tabs within the Documents Toolbox, as well
as the options available in the Documents toolbar and the Status bar.

Materials
e TI-Nspire™ Teacher Software

Step 1:

Open the Teacher Software. The Welcome Screen displays an
icon for each of the eight applications: Calculator, Graphs,
Geometry, Lists & Spreadsheet, Data & Statistics, Notes, Vernier
DataQuest™, and Question. To see a brief description of each

application, hover the cursor over each icon.

The Welcome Screen also allows you to view content, manage handhelds, transfer
documents, and open documents. To see a description of each option, hover the cursor
over each icon. To view the Welcome Screen at any time, go to Help > Welcome Screen.

To create a new document with a Calculator application as the first page, click i

<% Document1 - TI-Nspire™ Teacher Software

Step 2:

File Edit View Insert Tools Window Help

Content Documents

The Calculator application allows you to enter and evaluate

mathematical expressions as well as create functions and -8 B | W B &
programs_ Documents Toolbox
# B
. . . ‘ Calculator kS
In most cases, each application has a uniqgue menu of
. L 1 Acti 8
commands and tools. To view the Calculator menu, go to the f e
k5 2Z:Number 4
Documents Toolbox and select the #¥ Document Tools tab. ;(
= 3:Algebra 4
Each item in the Calculator menu has a submenu. Explore the fds
d 4:Calculus 3
various menus and submenus by entering and evaluating your B SProvabitty 5
own expressions. X 6 Statistics v
EE 7:Matrix & \Vector 4
Note: To access the Calculator menu on the handheld, press % gFinance '
(1]:,[; 9:Functions & Programs 4
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Step 3:

The B Utilities tab contains Math Templates, Symbols,
Catalog, Math Operators, and Libraries panes. Only one pane is
displayed at a time, and the Math Templates pane is the default
pane. Explore each of the other panes by clicking them.

To insert a Math Template into the Calculator application,
double-click it. Explore various Math Templates by evaluating
your own expressions involving fractions, exponents, square
roots, logarithms, and absolute value expressions.

Note: When evaluating expressions, the Calculator application
displays rational expressions by default. To display a
decimal approximation on a PC, press CTRL + Enter.
To display a decimal approximation on a Mac, press
Command + Enter.

% Documenti - TI-Nspire™ Teacher Software

File Edit View Insert Tools Window Help

Content Documents

P-&H e &

Documents Toolbox

{2 Math Templates |

Double-click on icon to insert item
5 o Vo Vo " ompo g
88 {2 {8 |o o [ bd ‘
[ B 2o fio 40 $0 5

On

fiw I

[] #' Wizards

=i Symbaols |
Catalog |
|
|

= Math Operators
[I1! Libraries

Step 4:
Documentl - TI-Nspire er

The Efl Insert menu allows you to insert File Edit View Inser Tools Window Help
problems and pages, along with each of the eight Sentent Bocuments
applications. A problem can contain multiple ? -3 B - B | nsert - €@ (ol -| FE -
pages, and variables that are linked within a — 8 Protiem

4% EAE BE g 1 Page Ctri+l
problem are linked across pages. HE calcutator

Graphs & Geometry

*/ Graphs

k 1:Actions L |g Geometry
Insert a Graphs application by selecting E’ﬁ Insert > B 2:view ) Lists & Spreadshest
*_ ) _ 1) Data & Statistics
:J Graphs_ %— 3:Graph Entry/Edit [ .
m 4'Window / Zoom " 4 vernier DataQuest™
. . E\?Q'Trace ¥ 4l Question...
The Graphs application allows you to graph and A6t & Anatyze Grapn | B mage..

analyze relations and functions. Explore the 7 Tabe "
various menus and submenus available in the &2\ 8:Geomety % @ Program Editor '
+ﬂ- 9:Settings. . ¥ Sensor Console Cirl+D

Graphs application.

% Script Editor '
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TEACHER NOTES

Step 5:

Graph the function f(x) = x by typing x into the function entry line
and pressing Enter.

Rotate the line by hovering the cursor over the upper-right corner
of the graph. When the rotational cursor, ¢J, appears, rotate the

line by clicking and dragging it.

Translate the line by hovering the cursor over the line near the
origin. When the translational cursor, <, appears, translate the

line up and down by clicking and dragging it.

Step 6:

Since you have inserted a Calculator application and a Graphs
application, your TI-Nspire™ document now has two pages. The
Page Sorter view allows you to view thumbnail images of all
pages in the current TI-Nspire document.

Access the Page Sorter by going to the Documents Toolbox and
clicking the R Page Sorter tab. Pages can be rearranged by
grabbing and moving them. Right-clicking allows for pages to be
cut, copied, and pasted.

Note: To access Page Sorter in the handheld, press [ctrl ] a.
To right-click in the handheld, press [ctri ] (menu],

©2012 Texas Instruments Incorporated 3
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<% Document1 - TI-Nspire™ Teacher Software

File Edit View Insert Tools Window Help

Content

Documents
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Step 7:

The Documents toolbar allows you to create, open, and save a TI-Nspire document.
Commands such as Undo, Redo, Cut, Copy, and Paste are also available. Explore these
options by hovering the cursor over each icon. Pages, problems, and applications can be
inserted and variables can be stored.

Take a Screen Capture of the current page by selecting I_e_—l Take Screen Capture >
Capture Page. This Screen Capture can be saved as an image.

< Documenti - TEFNspire™ Teacher Software
File Edit View Insert Tools Window Help

Content Documents

B-EES XE - @

Documents Toolbox
3@ .

e~ | O -

[®, Capture Page Cirl+J

| -

Page layouts allow multiple applications to appear on one screen. Explore the various

page layouts that are available by clicking E Page Layout.

The Document Tools menu contains tools and commands for the @msen - (:-} @l - E -

current application. ‘_‘%
Document Tools

To change the fill color, line color, or text color, select an object

and then select a color from the appropriate menu. To receive i f A
additional information about a given menu, hover the cursor over : -
it. Not all color menus are available on all applications.

Step 8:

The Status Bar allows the user to access Settings, change the Document View from
Handheld mode to Computer mode, and adjust the zoom of the SideScreen. Change the
Document View to Computer mode by clicking - Computer mode.

Change the Document View back to Handheld mode by clicking & Handheld mode.

Increase the zoom of the SideScreen to 200% by selecting 200% in the Zoom menu. The
Boldness feature is enabled when using a PublishView™ document.

1.1 Settings DncumenWiew:|E|@ Zoom: 200% < | - + -
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TEACHER NOTES

Step 9:

To access the TI-SmartView™ emulator for TI-Nspire, go to the
Documents Toolbox and select the & TI-SmartView tab.

TI-SmartView emulator has three available views: Handheld
only, Keypad + SideScreen, and Handheld + Side Screen.
Explore each of these views.

The TI-SmartView emulator has three available keypads:

e TI-Nspire™ CX

e TI-Nspire™ with Touchpad

e TI-Nspire™ with Clickpad
Each keypad has three available views: Normal, High Contrast,
and Outline. Click the i Keypad menu and explore each
keypad and view.

Step 10:

The Vernier DataQuest™ app can be used to collect, view, and
analyze real-world data. Insert a page with the Vernier
DataQuest app by selecting E’-‘__' Insert > _EiVernier
DataQuest™.

Though no data will be collected during this activity, the data
meter will automatically launch when a Vernier sensor is
connected to the computer's USB port.

% Document1 - TI-Nspire™ Teacher Software

File Edit View Insert Tools Window Help

Content Documents

To display meters, connect sensors or use

Time Based Options meng
Rate:

S samplesis

Duration:

40 s

@ BV

r
Document Settings

|
General Settings

Step 11:

View the Document Settings by going to File >
Settings > Document Settings. The Document
Settings also can be viewed by going to the Status
Bar and double-clicking Settings.

I
|
I
Real or Complex Format: IReal v|
|
|
|

Display Digits:  |Fl

Angle:  |Radian -

Exponential Format: INmmal -

Calculation Mode:  |Auta -
Vector Format: | Rectangular =

Base: |Decimal )

Make Default

Restore oK Cancel
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TEACHER NOTES

Note: To move across fields in the Document Settings window, press [tab]. To change the
setting in a given field, press w, select the desired setting, and press to move

to the next field. To exit the window, press [enter].

Step 12:

Documents can be transferred between the computer and
connected handhelds using the Content Explorer in the
Documents Workspace. Explore the Content Explorer by clicking

the . Content Explorer tab.

To transfer a TI-Nspire document from the computer to the
connected handheld, locate the document in the Computer
panel. Click, drag, and drop it into the desired handheld or folder
in the Connected Handhelds panel.

To transfer a TI-Nspire document from the connected handheld
to the computer, locate the document in the Connected
Handhelds panel. Click, drag, and drop it into the desired folder
in the Computer panel.

©2012 Texas Instruments Incorporated 6

% Documentl - TI-Nspire™ Teacher Software

File Edit View Insert Tools Window Help

Content Documents

% B =

Documents Toolbox

[ computer %
Look in: |Desk‘top v | %
MName a Size
. Algebra —
| Algebra 2 EE
Calculus -
[z Connected Handhelds S
Lookin: |A\gebra1 - | v
Mame Size
B Understanding_Slope ins 7KB
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Name
Class

Blood is a body part that often gets overlooked because it is made,
in large part, of liquid. This liquid portion of the blood is called the
plasma, while the “solid” portion is made up of the blood cells.
Later, you will have an opportunity to research what the different
components of the blood do for you. For now, however, you will
examine the relationship between the body weight and the blood
volume of a human. Look at the data table below and discuss with
a partner what you observe about the relationship between body
weight and blood volume.

b The_River_of Life =  {IE

The River of Life

Science Nspired

1. Open the TI-Nspire™ document The_River_of Life_MG.tns or
The_River_of Life HS.tns.

volume (pints of blood).

Press [t ] ) and [ctrl] ( to

navigate through the lesson.
2. OnPage 1.3, look for any trends in the data of human body weight (in pounds) and human blood

3. Now, graph the data by inserting a Data & Statistics page. Press [ctri ][docv] and select Data &

Statistics.
Select weight as the y-value and volume as the x-value.
Answer the questions on Pages 1.6 and 1.7.

6. (Page 1.6) Estimate the weight (in pounds) of a woman who has 11.5 pints of blood in her body.

7. (Page 1.7) Estimate the number of pints of blood that would be in a 200-pound man.

8. Determine the equation of the line that represents the
relationship between body weight and blood volume by
analyzing the data. Press Menu > Analyze > Regression >
Show Linear. Then answer the question on Page 1.10.

SR

B

M Yo of Life N.tor < {13
: ‘:whnw Linear (a+bx ) Movable Line
: Show Median-Median
. Show Quadratic = netion
: Show Cubic
: Show Quartic -
: Show Power eSS ’ 1
: Show Exponential
. Show Logarithmic Value
Show Sinusoidal
o ph Trace

9. (Page 1.10) Which equation expresses the correct relationship for the graph?

a) volume (in pints) = 12lb/pt * weight (in pounds)
b) weight (in pounds) = 12Ib/pt * volume (in pints)
¢) volume (in pints) = 12pt/lb * weight (in pounds)
d) weight (in pounds) = 12pt/Ib * volume (in pints)

©2012 Texas Instruments Incorporated 1
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10. On Page 1.11, perform a Graph Trace by selecting Menu > Analyze > Graph Trace. Move the
cursor left and right to get a better estimate of the answers to the original questions and then
answer them on Pages 1.13 and 1.14.

11. (Page 1.13) Estimate the weight (in pounds) of a woman who has 11.5 pints of blood in her body.

12. (Page 1.14) Estimate the number of pints of blood that would be in a 200-pound man.

13. Compare your answers from Pages 1.6 and 1.7 with Pages 1.13 and 1.14.

14. Read Page 1.16 and 1.18 to determine an even better method of determining body weight and
blood volume. Answer the questions on Page 1.17 and 1.19.

15. (Page 1.17) Determine the weight (in pounds) of a woman who has 11.5 pints of blood in her body.

16. (Page 1.19) Determine the number of pints of blood that would be in a 200-pound man.

17. (Page 1.20) Your turn! How many pints of blood do you have in YOUR body?

The remaining questions are a bit more challenging. See how many of them you can get right!

18. (Page 1.22) How many pints of blood would there be in a person who had a weight of

75 kg? (Hint: there are about 2.2 pounds in one kilogram.)

19. (Page 1.23) If this weight/blood volume relationship were true for other animals, too, how many
gallons of blood would there be in a horse that had a weight of 500 kg?

20. (Page 1.24) Estimate the weight of a person who has two gallons of blood in her body.

21. (Page 1.25) If you decided to donate blood at the blood bank, you would donate one pint. Using

your own weight, calculate the percentage of your blood you would be donating.

22. (Page 1.26) If 52% of your blood is water, what is the volume of water (in pints) circulating in your
blood vessels right now?

©2012 Texas Instruments Incorporated 2 education.ti.com
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23. (Page 1.27) Red blood cells are by far the most numerous cells in the blood, averaging
about 4.5 x 10° cells per microLiter (1000 microLiter = 1ml; 1000ml = 1L). How many
microLiter are there in one Liter?

24 (Page 1.28) Using the information in the previous question, calculate the approximate
number of red blood cells you have in your body right now.

25. (Page 1.29) White blood cells (WBCs) are another type of blood cell in your body.
Human blood contains about 7.0 x 10° WBCs per microLiter. Calculate the approximate
number of leukocytes (WBCs) you have in your body right now.

©2012 Texas Instruments Incorporated 3 education.ti.com
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TEACHER NOTES

Science Objectives

e Students will calculate the volume of blood in their own bodies.

e Students will analyze and quantify some of the components of
their blood.

Math Objectives

e Students will use tabular data to accurately generate a scatter
plot.

e Students will generate a linear regression model, use the function
to perform calculations, and interpolate a value on the regression
model.

Materials Needed
e TI-Nspire™ or TI-Nspire™ CAS handheld unit for each student

Vocabulary

e plasma

e erythrocytes
e leukocytes

e milligram

e microliter

About the Lesson
e This lesson involves generating a linear regression model for
human blood volume vs. body weight.
e As aresult, students will:
e Algebraically calculate their own blood volume.
e Interpolate on the regression model to determine their blood
volume.

TI-Nspire™ Navigator™ System
e Use Class Capture to monitor student progress.

©2012 Texas Instruments Incorporated 1

The River of Life

Science Nspired

TI-Nspire™ Technology Skills:

e Download a TI-Nspire™
document

e Open a document

e Move between pages

e Entering and graphing data
using multiple applications

e Tracing, interpolating,
predicting
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TEACHER NOTES

Discussion Points and Possible Answers

1. Open the TI-Nspire™ document The_River_of Life_MG.tns or
The_River_of Life HS.tns.

2. OnPage 1.3, look for any trends in the data of human body
weight (in pounds) and human blood volume (pints of blood).

3. Now, graph the data by inserting a Data & Statistics page.
Press [etri][docv] and select Data & Statistics.
Select weight as the x-value and pint as the y-value.

5. Answer the questions on Page 1.6 and 1.7.

Press [ctr] ) and

navigate through t

(] q to

he lesson.

6. (Page 1.6) Estimate the weight (in pounds) of a woman who has 11.5 pints of blood in her body.

Answer: Answers will vary.

7. (Page 1.7) Estimate the number of pints of blood that would be in a 200-pound man.

Answer: Answers will vary.

8. Determine the equation of the line that represents the
relationship between body weight and blood volume by
analyzing the data. Press Menu > Analyze > Regression >
Show Linear. Then answer the question on Page 1.10.

Show Linear (a+bx)
: Show Median-Median
: Show Quadratic

: Show Cubic

: Show Quartic

Show Power

Show Exponential
Show Logarithmic
Show Sinusoidal

L

B R

= 1 Diot Tune N8

d Life N_tor =

s

Movable Line
Function
ression 4

Value

h Trace

9. (Page 1.10) Which equation expresses the correct relationship for the graph?

a) volume (in pints) = 12Ib/pt * weight (in pounds)
b) weight (in pounds) = 12Ib/pt * volume (in pints)
¢) volume (in pints) = 12pt/Ib * weight (in pounds)
d) weight (in pounds) = 12pt/Ib * volume (in pints)

Answer: b) weight (in pounds) = 12Ib/pt * volume (in pints)
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10. On Page 1.11, perform a Graph Trace by selecting Menu > Analyze > Graph Trace. Move the
cursor left and right to get a better estimate of the answers to the original questions and then
answer them on Pages 1.13 and 1.14.

11. (Page 1.13) Estimate the weight (in pounds) of a woman who has 11.5 pints of blood in her body.

Answer: Answers will vary.
12. (Page 1.14) Estimate the number of pints of blood that would be in a 200-pound man.
Answer: Answers will vary.
13. Compare your answers from Pages 1.6 and 1.7 with Pages 1.13 and 1.14.
14. Read Page 1.16 and 1.18 to determine an even better method of determining body weight and
blood volume. Answer the questions on Page 1.17 and 1.19.
15. (Page 1.17) Determine the weight (in pounds) of a woman who has 11.5 pints of blood in her body.
Answer: 138 pounds

16. (Page 1.19) Determine the number of pints of blood that would be in a 200-pound man.
Answer: 16.7 pints

17. (Page 1.20) Your turn! How many pints of blood do you have in YOUR body?
Answer: Answers will vary.

The remaining questions are a bit more challenging. See how many of them you can get right!

18. (Page 1.22) How many pints of blood would there be in a person who had a weight of 75 kg? (Hint:
there are about 2.2 pounds in one kilogram.)

Answer: 15.6 pints

19. (Page 1.23) If this weight/blood volume relationship were true for other animals, too, how many
gallons of blood would there be in a horse that had a weight of 500 kg?

Answer: 11.4 gallons
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20. (Page 1.24) Estimate the weight of a person who has two gallons of blood in her body.
Answer: 193 pounds

21. (Page 1.25) If you decided to donate blood at the blood bank, you would donate one pint. Using
your own weight, calculate the percentage of your blood you would be donating.

Answer: Answers will vary. Lower percentage for heavier people.

22. (Page 1.26) If 52% of your blood is water, what is the volume of water (in pints) circulating in your
blood vessels right now?

Answer: Answers will vary.
23. (Page 1.27) Red blood cells are by far the most numerous cells in the blood, averaging about 4.5 x
10° cells per microLiter (1000 microLiter = 1ml; 1000ml = 1L). How many microLiters are there in
one Liter?

Answer: There are 1 million (1,000,000 or 1x10°) microLiters in one Liter.

24 (Page 1.28) Using the information in the previous question, calculate the approximate number of
red blood cells you have in your body right now.

Answer: Answers will vary
25. (Page 1.29) White blood cells (WBCs) are another type of blood cell in your body. Human blood
contains about 7.0 x 10° WBCs per microLiter. Calculate the approximate number of leukocytes
(WBCs) you have in your body right now.

Answer: Answers will vary

TI-Nspire Navigator Opportunity: Class Capture can be used to monitor student progress.
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Open the TI-Nspire document Sound_and_Waves.tns.

Sound is created by patterns of higher pressure, or compressions,
and rarefactions, or lower pressure areas moving through the air. As
these patterns form, they produce noise or notes. Specific notes,
such as a C note form by a very specific pattern. In this activity you
will explore ways to model these wave patterns and relate them to
sound.

» Sound_and_..ves

Sound and Waves

Science Nspired

Move to page 1.2.

1. Explore the wave that is generated by changing the amp
(amplitude) slider and observe the results. Change the freq
(frequency) slider and observe the changes that occur. Note that
for a sound wave, a peak in the graph represents a high pressure
area, or compression, and a dip represents a lower pressure
area, or rarefaction. For a water wave or wave in a rope, peaks
and dips represent the actual motion of the rope or water surface
in a given direction.

Press ) and qto

navigate through the lesson.

{8
2y amp=1. Adjust the
1 e
I amp and
0. 10.
observe
5] what occurs
-0,/20" 1 \/2 to the wave.
] Do the same
freq=1 with freq.
[
32 | Y 10.

Move to pages 1.3—1.7. Answer the following questions here or in the .tns file.

Q1. What happens to the wave as amplitude (amp) changes?

Q2. What parts of the wave do not change when you adjust the amplitude?

Q3. If the amplitude is set to 5, how is the “5” seen on the graph?

Q4. What changes as frequency (freq) changes?

Q5. If the frequency is 2, in units used for the graph, how is this number represented on the graph?

©2011 Texas Instruments Incorporated 1
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Move to pages 1.8 and 1.9 and use this information to answer the following questions.
Amplitude is the height of the wave from the line of symmetry or the middle of the wave.
Frequency is the number of waves per time.

Sound travels in waves with different frequencies and amplitudes.

Move to pages 1.10 and 1.11. Answer the following questions here or in the .tns file.
Q6. What property of sound does wave amplitude affect?

A. speed C. pitch

B. volume D. beats
Q7. What property of sound does wave frequency affect?

A. speed C. pitch

B. volume D. beats
Move to page 1.12. > Sound_and_.ves =
2. Modify the 1’s in the equation at the top of the screen to a3ty #5{x)=1-sin(1-2-m)

determine which is amplitude and which is frequency.

AANANANNNNNNNNNANNN S
BV AVAVRVAVAVAVAVAVAVAVAVAVAVAVAVRRATS

-4.98

determine which is amplitude and which is

A~
Modify the 1's in the equation above to !
v

frequency.

Move to pages 1.13 and 1.14. Answer the following questions here or in the .tns file.
Q8. In the equation y =a sin (b - 2rt - x), what does a represent?

A. the amplitude B. the frequency
Q9. In the equation y =a sin (b - 2r - x), what does b represent?

A. the amplitude B. the frequency
Move to pages 2.1 and 2.2. > Sound_and_ves— M

Wave 1 <J> amp1 =1. > freql =0.
Wave Addition
In this next problem, you will explore the addition of two waves. :\:Z:e; A
3. On page 2.2 modify one variable at a time starting with frequency
of wave 1 and answer the questions on the following pages. Wave2
B > ampz=1. <> freqz=5.

Move to pages 2.3 and 2.4. Answer the following questions here or in the .tns file.
Q10. What happens to the sum wave when the frequency of wave 1 is changed?

Q11. If wave 1 is a sound wave, a higher frequency will cause
A. higher pitch B.

no change in pitch C. lower pitch
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Move to pages 3.1 and 3.2.

[> phase =0
Wave Addition A Wave 1
In this next problem, you will explore the addition of two waves. A S
4. Adjust the phase for the top wave. The sum of wave 1 and wave Wave 2
2 (bottom wave) appears as the middle wave. A ]

Move to pages 3.3-3.5. Answer the following questions here or in the .tns file.
Q12. What effect does a phase shift have on the summation wave?

Q13. The phase change will

A. change the pitch C. change the speed
B. change the volume D. have no change to sound
Q14. What does it mean to be in phase?
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TEACHER NOTES

Science Objectives

Students will construct an understanding of frequency, amplitude,
and phase shift.

Students will develop the understanding of the sine function and
how it relates to sound waves.

Students will simulate the addition of two waves and observe that
this addition forms sound dampening and beats.

Vocabulary

e amplitude e notes

e beats e phase shift
e dampening e sound

e frequency e waves

compression

About the Lesson

In this lesson students change characteristics of a sine wave to

discover the frequency, amplitude, and phase shift. They will also

use these properties to see the effect of adding two waves to

form dampening and beats.

As a result students will be able to:

o Define, describe, and use the different characteristics of
waves (frequency, amplitude, phase shift)

¢ Recognize and explain the result of adding two waves
together.

e Explain the effect phase shift has on the sum wave.

¢ Recognize and explain the effect frequency and phase shift
have on the sum wave.

TI-Nspire™ Navigator™ System

Send out the Sound_and_Waves.tns file.

Monitor student progress using Screen Capture.

Use Live Presenter to spotlight student answers.

Enter items as appropriate for use of TI-Nspire Navigator.

Activity Materials

Sound_and_Waves.tns document
TI-Nspire™ Technology

©2011 Texas Instruments Incorporated 1

Sound and Waves

Science Nspired

TI-Nspire™ Technology Skills:

e Download a TI-Nspire
document

e Open a document

¢ Move between pages

e Grab and drag a point

Tech Tips:

e Make sure the font size on
your TI-Nspire handhelds is
set to Medium.

e You can hide the function
entry line by pressing [ctr ]

(G].

Lesson Files:

Student Activity

e Sound_and Waves_
Student.doc

e Sound_and Waves
Student.pdf

TI-Nspire document
e Sound_and Waves.tns

Visit
http://www.sciencenspired.com/

for lesson updates and tech tip
videos.

education.ti.com
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Discussion Points and Possible Answers

Tech Tip: To move a slider, place the cursor over the slider and press and
hold the & button. The hand will close to allow students to drag the slider
and see the effect on the graph.

Move to page 1.2.

amp =1. Adjust the
. ] 0" "r?’;j amp and
1. Students should move the amplitude (amp) and the frequency ] : 0. bserve
(freq) and observe the effect of these movements on the graph. s1/ /N what occurs
WY IR o= to the wave.
M N N
Do the same
freq = | with freq.
i 0. 0.

TI-Nspire Navigator Opportunities

At the beginning of the lesson, you can use Live Presenter to ensure that students understand how to

adjust the slider. If students are having difficulty grabbing the bar to drag, ask them to give each other

tips on how to grab the correct location.

Move to pages 1.3-1.7.
Have students answer the questions on either the handheld, on the activity sheet, or both.
Q1. What happens to the wave when amplitude (amp) is changed?

Answer: Changes occur in: 1. the height of the wave (representing the strength of wave

compressions); and 2. the distance from the crest to the line of symmetry.

Q2. What parts of the wave do not change when you adjust the amplitude?

Answer: The distance between x values where the wave has peaks (and valleys) does not

change.

Q3. If the amplitude is set to 5, how is the “5” seen on the graph?

Answer: An amplitude of 5 is the perpendicular distance from the line of symmetry to the peak or

the valley.

©2011 Texas Instruments Incorporated 2
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Q4. What changes as frequency (freq) changes?

Answer: Changes occur in: 1. the distance between each peak, valley, or x-intercept; and 2. the
distance between waves.

Q5. Ifthe frequency is 2, in units used for the graph, how is this number represented on the graph?

Answer: The unit 2 is the number of waves that occur within one unit of time or one second.

Move to pages 1.8 and 1.9.

Students should use this information to answer the questions.

Amplitude is the height of the wave from the line of symmetry or the middle of the wave.
Frequency is the number of waves per unit of time.

Sound travels in waves with different frequencies and amplitudes.

Move to pages 1.10 and 1.11.

Have students answer the questions on either the handheld, on the activity sheet, or both.
Q6. What property of sound does wave amplitude affect?

Answer: B. volume

Q7. What property of sound does wave frequency affect?

Answer: C. pitch.

TI-Nspire Navigator Opportunities
A Quick Poll could be used to have students input the answer to the above questions or to “vote” on a
given answer if the class is split on which is the correct answer.

Move to page 1.12.

2. Students will modify the 1's in the equation at the top of

. . . . A AN ATAPNANNNAN AN LAY b
page 1.12 to determine which changes amplitude and which AR A ARV AVAVAVAVAVA A AR A
changes frequency. They can change the values by clicking in the il
text box, adjusting the value, and pressing [enter]. Modify the 1's In the equation above to
determine which is amplitude and which is

frequency. ~
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Tech Tip: For students to change the equation they need to click on the
equation once to select it and then a second time to get into editing mode.
Once the equation is in edit mode, they can scroll left and right to the value
they want to change. Have them place the cursor to the right of the value,
press back space to delete the value, and then enter their new value.

Move to pages 1.13 and 1.14.

Have students answer the questions on either the handheld, on the activity sheet, or both.

Q8. Inthe equationy=asin (b - 2n - x), what does a represent?

Answer: A. the amplitude

Q9. Inthe equationy=asin (b - 2n - x), what does b represent?

Answer: B. the frequency

MOVe to pages 21 and 22 ‘B A 5 * *znund and waves = m
Wave Addition NN N
Wave 1+

3. On page 2.2 students will modify one variable at a time startin
. pag y g Wave2 ,\/\' ,"'V\A \A/\/\/\f\/\/\f\
with frequency of wave 1. They should change freql and observe

the effect it has on wave 1 + wave2. WaveZ A AAAAANAANAAN

YAYATAYAVAY AYRVAVAY

YAY,

o <l ampz=1. <4 freqz-4.

Tech Tip: On the handheld there are numerous calculations going on in
the background so the students need to be patient while the wave is
changing.
Move to pages 2.3 and 2.4.
Have students answer the questions on either the handheld, on the activity sheet, or both.
Q10. What happens to the sum wave when the frequency of wave 1 is changed?

Answer: The sum wave changes shape, generating different patterns.

Q11. If wave 1 is a sound wave, a higher frequency will cause

Answer: A. higher pitch
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Move to pages 3.1 and 3.2.

~ phase =0

Phase Shift A A Wave
4. Students will change the phase by clicking on the slider. As they Wove 1
shift the wave, they should observe that the sum wave dampens \/\/\/\/\ Wave 2

or amplifies.

AP NTNTNA Wave o

Move to pages 3.3-3.5.
Have students answer the questions on either the handheld, on the activity sheet, or both.
Q12. What effect does a phase shift have on the summation wave?

Answer: When the two waves are in phase, the sum wave is amplified. When they are out of
phase, they cancel one another

Q13. The phase change will

Answer: B. change the volume

Q14. What does it mean to be in phase?

Answer: The peaks of both waves happen at the same time creating an amplified wave.

TI-Nspire Navigator Opportunities
You can send this activity out to the students using TI-Nspire Navigator. Throughout the activity you can
send them quick polls to determine how their understanding is developing.

Wrap Up

Create a discussion about waves and the characteristics. Talk to the students about the relationship
these waves have to sound waves. Discuss the following features of waves (frequency, amplitude, phase,
addition with frequency change, addition with phase shift, dampening and amplification.)

Assessment
e Give the students two waves with different frequencies and have them make a rough drawing of
what they would expect the graph to look like.
e Give them a second set of waves with equal frequencies but with a phase shift— the peak of one
wave should be over the trough the other. Ask students to sketch the resultant wave.
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Activity Overview:
In this activity, you will navigate through a TI-Nspire™ document, answer questions, manipulate a
graphic, and input values into a spreadsheet.

Part One—Opening the Document EREEAEE]: o Much_ish =

igh?
Step 1: How Much Does It Weigh?

Press and select My Documents.

Press . ¥ to move ta the next page.

. 4 will move you to a previous page.
Step 2:

Locate How_Much_Does_It_Weigh.tns and press to open

it. If asked whether or not you want to save the current

document, choose No (unless you want to save it).

Step 3:

Once the document opens, press @ ) to move to page 1.2.

Part TWO—SeIeCtIng an Answer What objects do you know the weight of?
[[] | Your dog
Step 4: Your body
’ []] A bag of sugar
To answer the question, press the down arrow w on the bottom [ | A kilogram mass
[[]| other
of the Touchpad to move to the desired response. [ [none

Step 5:
Press to select a response. On questions with multiple

responses allowed, you deselect the answer by pressing a

second time or select Menu > Clear Answers.

Another option for selecting an answer is to swipe your finger across

the Touchpad to move the cursor, and click to make a selection.

Step 6:
After choosing all desired responses, press @ p to move to

page 1.3.
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Part Three—Changing the Input for the Mass

Step 7:
Move the cursor to the up and down arrows under the text Mass
(kg) Input. Click , and use the up and down arrows on the

Touchpad to change the values.

Step 8:
Also try clicking the number next to m = and manually change
the value. Use the arrows to get to the end, press to

backspace over the previous value, and enter a new value.

Step 9:
Press to evaluate this value.

Step 10:
Press [t ] ) to move to the next page. A scatter plot of

force/weight versus mass has been set up.

Part Four—Editing the Spreadsheet

Step 11:
Record the input and output values in the spreadsheet on page

1.4, using the arrows to move to the desired cell.

Step 12:
Press the number on the keypad, and press [enter].

What science concepts can be explored with this activity?

What questions can we ask to highlight the math concepts?

Step 13:

*How_Much__igh = Pl |
Mass ch] [ Weight \newlons)
Input scale an Farth Output
% m=2. | 3

|-

Click the value of m to change the mass. On
the next page record a few inputfoutput pairs.

Press @ ) to move to pages 1.5-1.8 to answer the open-response and multiple-choice

guestions. In this question document, multiple responses not allowed.

©2012 Texas Instruments Incorporated 2
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Open the TI-Nspire document Energy_of_a_Roller_Coaster.tns.

What gives a roller coaster its high speed? How does it complete the
track without an engine? A roller coaster is a great example of energy
transformation. Roller coaster designers must keep energy
considerations at the forefront of their designs in order to create
exciting, workable rides. In this activity you will explore some of the
basic energy ideas behind roller coasters.

When a force is applied to an object and the object moves in the
direction of the force, the force does work on the object. Work is
defined as the product of the displacement of the object, Ax, and the
component of the force in the direction of the displacement, F,.
Gravitational potential energy (PE) can be described as stored energy
an object possesses due to its height above a reference point. It is
calculated by multiplying the weight of the object, mg, by its height
above the reference, h. Kinetic energy (KE) is the energy an object

possesses due to its motion. This is calculated by the formula
KE = %mv2 . Work, potential energy, and kinetic energy are all

measured in Joules (J).

Move to pages 1.2 and 1.3.

1. Read the information on page 1.2. After reading the directions on
page 1.3, press to close the pop-up box.

2. On this page you will find a block on a surface. You may grab the
block by the point in the middle and lift it above the surface. The
force required to lift the block and the height of the block above
the surface is displayed on the screen. The product of these
numbers is the work done on the block. As the block is lifted, a
bar graph measures its gravitational potential energy. Another bar
graph measures the kinetic energy of the block.

i 1.1 mm Energy_of_a__ter — ':- A

Energy of a Roller Coaster

11 18

bcience Nspired

Press [ctr] ) and [ctri] ¢ to

navigate through the lesson.

To grab a point with the cursor,
move the cursor over the object
until it becomes a hand, and
then press and hold (% until the
hand closes. Use the touchpad
to move the object. Press
to release the object.

L L
PE KE

Fg=-23.43
Base Lewsl =

Time = 2.00 Seconds, Height = 0.00 Meters

Answer questions 1-3 here as you work through the simulation before moving to page 2.1.

Q1.

Grab the block with the cursor and lift it above the surface. Then use the spaces below to record

the lifting force and the height to which you lift the block. Use these numbers to calculate the work

you do on the block. Observe what happens to the gravitational potential energy as you lift the

block. Click the play button [L_] and observe the gravitational potential and kinetic energies of the

block as it falls.

A F= N B.

©2012 Texas Instruments Incorporated 1
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Q2. Describe what happens to the gravitational potential energy of the block as you lift it. Compare the
potential energy at the highest point to the work done in lifting the block.

Q3. Describe what happens with the gravitational potential and kinetic energies as the block falls. What
do you observe about the sum of the two energies as the block falls? Compare the kinetic energy
of the block when it reaches the surface to the gravitational potential energy when you released it.

Move to pages 2.1-2.2.

3. Read the information on pages 2.1 and 2.2. After reading the
directions on page 2.3, press to close the pop-up box.

Roller coasters are not lifted straight up, and they do not fall

0.
PE KE

freely. Instead, they move up and down hills. In this activity, you
will see a block with a mass of 3 kg at the bottom of an incline.
First you will note of the force required to pull the block and the
distance it is pulled. The product of force and distance is equal to the work done on the block. You
will then observe the potential energy of the block at the top of the incline. Finally, you will see the
potential and kinetic energies of the block as it slides down the incline.

200
— Base Lewvel

Time = 0.00 Seconds, Height = 0.00 hMeters

Move to page 2.3.

4. On this page, a 3-kg block starts at the bottom of a frictionless hill. Grab the point in the middle of the
block near the corner of the incline and move it up to pull the block up the incline. The force required
to pull the block and the distance pulled are displayed on the screen. As the block is pulled up the
hill, a bar graph measures its potential energy. As the block slides down the hill, another bar graph

measures its kinetic energy.

Answer questions 4-6 here before moving to page 2.4.

Q4. Drag the block to the top of the incline, and record the distance and the force required to pull the
block to this location. The work done on the block is the product of these two numbers. Observe
the potential energy as the block is pulled up the hill. Click the play button [_' and observe the
potential and kinetic energies of the block as it slides down the incline.

A F= N B. d= m C. W=F-d= J
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Q5. The block has a mass of 3 kg, and the hill is a 30° incline. Demonstrate how the height of the block

Q6.

at the top of the hill can be calculated. Use this height to calculate the gravitational potential
energy at the top of the hill. Compare your calculation of gravitational potential energy to the work
calculated in the previous question.

Describe what happens with the gravitational potential and kinetic energies as the block slides
down the hill. What do you observe about the sum of the two energies as the block slides?
Compare the kinetic energy of the block when it reaches the surface to the gravitational potential
energy when you released it.

Move to pages 2.4-2.6. Answer questions 7-9 here and/or in the .tns file.

Q7.

Q8.

Q9.

The potential energy of an ideal roller coaster at its highest point is equal to the work required to
get it to the top of the hill.

A. True B. False

Choose the correct statement(s) about kinetic energy, KE, and potential energy, PE, based on
your observations of the block on the frictionless incline. (There is more than one correct
statement.)

The KE and PE of the block are always equal.
As the block slides down the hill, its KE increases at the same rate as its PE decreases.
As the block slides, the sum of its KE and PE remains constant.

OO0 w>

The total energy of the block (KE + PE) increases as the block slides down the incline and
gets faster.

E. The greater the height of the block when it is released, the more KE it will have when it
reaches the bottom.

On an actual roller coaster, how does it gain its initial gravitational potential energy?
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Move to pages 3.1 and 3.2.

5.

Read the information on page 3.1. After reading the directions on

page 3.2, press to close the pop-up box.

0.l N I
Click the play button on page 3.2, and observe the work and PE_KE Wik
energy bar graphs as the block slides. 2 — Base Level

Time = 0.00 Seconds, Height = 0.00 Meters

A more realistic picture of the block on a hill includes friction resisting the motion of the block. On an
actual roller coaster, friction and air resistance oppose the motion. Forces that oppose motion do
negative work on the object. This work is negative because the direction of the friction force is
opposite to the direction of motion. This simulation includes a friction force acting on a 3-kg block as
the block slides down a 30° incline.

Answer questions 10 and 11 here before moving to page 4.1.

Q10. Note the gravitational potential energy of the block at the top of the hill. Click the play button, and

Q11.

Move to pages 4.1 and 4.2.

observe the work and energy bar graphs as the block slides. Describe the changes you observe in
the gravitational potential energy and the kinetic energy of the block as it slides. Compare the
kinetic energy at the bottom of the hill to the gravitational potential energy at the top.

How much work was done by the friction force? What effect did this appear to have on the energy
of the block?

Page 4.2 simulates a roller coaster car moving along a track. The HILe

height and velocity of the car are displayed. On the right side of the I

screen are bar graphs for potential energy, kinetic energy, total x:il;ﬁ‘ttﬁ%g;fgﬂm w_m

mechanical energy, and work done by friction. The total mechanical ~

energy is the sum of the potential and kinetic energies. v TE it e TE
H_H_ﬂ < Base Level

7. After reading the directions press . to close the pop-up box. The roller coaster car is already at the

top of the track. Clicking the play button ﬂ will release the car. Clicking the reset button ) will
place the car back at the top of the roller coaster. You may change the friction, p, by clicking the up

and down arrows (. or w) for Mu.
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Answer questions 12-21 here before moving to page 4.3.

Q12.

Q13.

Set the value of Mu to zero. Press the down arrow w a couple times after it shows Mu = 0.00.
Start the car and allow it to move through the track. Observe the bar graphs as the car moves
along the track. Describe the changes you observe in the potential energy, kinetic energy, and
total energy. Comment on how the three energy measurements appear to relate to each other.

Reset the car and set the value of Mu to zero. Stop the car at the bottom of the first hill. Record the
values of the PE, KE, TE, height (h), and velocity (v). Repeat these steps, this time stopping at the
top of the second hill. Repeat the steps again, this time stopping at the bottom of the second hill.

top of the 1% hill ~ PE = J KE= J TE J h= m v= m/s

bottom of 1° hill  PE = J KE= J TE J h= m v= m/s

top of the 2" hill  PE = J KE= J TE J h= m v= m/s

bottom of 2" hill  PE = J KE= J TE J h= m v= m/s

Q14.

Q15.

Q16.

Calculate the ratio of the potential energy at the top of the first hill to the gravitational potential
energy at the top of the second hill. Now calculate the ratio of the height of the first hill to the
height of the second hill. What do you observe about the two ratios? What does this tell you about
the relationship between gravitational potential energy and height?

Calculate the ratio of the kinetic energy at the bottom of the first hill to the kinetic energy at the top
of the second hill. Now calculate the ratio of the speed at the bottom of the first hill to the speed at
the top of the second hill. What do you observe when you compare these two ratios? What can
you infer about the relationship between the kinetic energy of the roller coaster and its speed?

At the bottom of the second hill, what percentage of the roller coaster’s total energy is in the form
of potential energy? What percentage is in the form of kinetic energy? What percentage of the
maximum speed of the roller coaster is its speed at the bottom of the second hill?
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Q17. Move the roller coaster back to the beginning of the track. Change the coefficient of friction to
p = 0.1 so that friction will act on the roller coaster and do negative work as it moves along the
track. Click on the play button and observe the bar graphs as the car moves along the track. A
new bar graph measures the work done by the friction force. What happens to the total mechanical
energy of the car as it moves along the track?

Q18. You have probably heard a statement similar to “Energy is neither created nor destroyed, but it
may change forms.” With this in mind, how can you explain what is happening to the total
mechanical energy of the car? What effect is friction having on the car? (Hint: Think about what
happens when you rub your hands together rapidly.)

Q19. Friction and air resistance are classified as non-conservative forces. In contrast, the force of
gravity is classified as a conservative force. Explain what this means in the context of this
simulation and your observations above. (Hint: In physics, a quantity is conserved if it remains
constant as other quantities change.)

Q20. Compare the speed of the car at the bottom of the first hill in this simulation to the speed of the car
at the bottom of the first hill when there was no friction. What difference do you observe? Is this
consistent with your observations above?

Q21. With friction opposing the motion, could a roller coaster make it to the top of a hill, which has the
same height as the starting hill? Explain your answer.
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Move to pages 4.3-4.6. Answer questions 22-25 here and/or in the .tns file.

Q22. Aroller coaster achieves maximum speed (ignore friction)

A. atthe bottom of any hill C. anywhere on the track which is not at the top of
a hill
B. at the lowest position of the track D. part way down the first hill

Q23. To increase the maximum speed of a roller coaster, a designer should
A. make the track shorter C. have fewer hills

B. make the track longer D. make the first hill taller

Q24. In the absence of friction, the greatest height a roller coaster can achieve
A. is higher than the first hill C. is equal to the height of the first hill

B. is much lower than the first hill D. is determined by the most recent hill it has
passed over

Q25. A roller coaster will stop

A. when its potential energy is equal to its C. atthe top of any hill regardless of its height
total energy

B. only if it crashes into something D. when it runs out of gas
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TEACHER NOTES

Science Objectives

o Students will explore the relationship between work and energy.
o Students will explore energy transformations related to the motion

of a roller coaster with and without friction.

Vocabulary
e conservative vs. non-conservative forces

e gravitational potential energy
e Kkinetic energy

o total mechanical energy

e work

About the Lesson

e This lesson begins with an exploration of the relationships
between work, potential energy, and kinetic energy using. The
simulation uses a block that is either lifted and dropped or is
pulled up an incline and allowed to slide back down. These
concepts are then applied to a simulation of a roller coaster car
moving along a track.

e As aresult, students will:

e Observe that an external force doing positive work increases

the mechanical energy of an object, while friction causes a
decrease in mechanical energy.

e Describe how energy transforms between potential and
kinetic forms, and, in the absence of friction, the total
mechanical energy remains constant.

¢ Relate the concepts of work and energy to the design and
motion of a roller coaster.

TI-Nspire™ Navigator™

e Send out the Energy_of a_Roller_Coaster.tns file.
e Monitor student progress using Screen Capture.

e Use Live Presenter to spotlight student answers.

Activity Materials

e Energy of a Roller_Coaster.tns document

e TI-Nspire™ Technology

e Energy_of a Roller_Coaster_Student Activity Handout

©2012 Texas Instruments Incorporated 1
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TI-Nspire™ Technology Skills:

e Download a TI-Nspire
document

e Open a document

o Move between pages

e Use a minimized slider

Grab a point with the cursor

Tech Tips:

Make sure that students
understand how to use the
Play/Pause and Reset buttons
to control the animation on the
simulation page.

To grab a point with the cursor,
move the cursor over the point
until it becomes a hand, and
then press and hold (% until the
hand closes. Use the touchpad
to move the object. Press
to release the object.

Lesson Materials:

Student Activity

e Energy of a Roller_
Coaster_Student.doc

e Energy of a Roller_
Coaster_Student.pdf

TI-Nspire document
e Energy of a Roller_
Coaster.tns

education.ti.com
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Discussion Points and Possible Answers

Allow students to read the background information on the student activity sheet.

This file is divided into four problems. The first problem simulates a block that students lift and drop.
Students calculate the work done and compare it to the energy acquired by the block. The second
problem explores these same ideas with a block on an incline. The third problem introduces friction
between the block and the incline. The fourth problem simulates a roller coaster car moving along a track
with and without friction. Students should follow the handout and answer the questions as they
manipulate the simulations. A few summary questions are included in the .tns file.

Move to pages 1.2 and 1.3.

1. Have students read the instructions and background materials on

page 1.2 before moving on to the simulation. After reading the
directions on page 1.3, press to close the pop-up box.

L L
FE KE

2. Students should grab the block by the point in the middle and lift it
above the surface. The instructions and questions in the student

Fg=-3.43
Base Level —»

Time = 3.00 Seconds, Height = 0.00 Metars

handout guide them through the exploration.
Students should answer questions 1-3 on their activity sheets as they work through the simulation.

Q1. Grab the block with the cursor and lift it above the surface. Then use the spaces below to record
the lifting force and the height to which you lift the block. Use these numbers to calculate the work
you do on the block. Observe what happens to the gravitational potential energy as you lift the
block. Click the play button, and observe the gravitational potential and kinetic energies of the
block as it falls.

Sample Answers: A. F=29.43N, B. h=1.23m, C. W=F-h=36.2J

Q2. Describe what happens to the gravitational potential energy of the block as you lift it. Compare the
potential energy at the highest point to the work done in lifting the block.

Sample Answer: The potential energy of the block increases as it is lifted. The amount of

potential energy gained is equal to the amount of work done on the block.
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Qs.

Move to pages 2.1-2.2.
3. Read the information on pages 2.1 and 2.2. After reading the

Move to page 2.3.

4.

directions on page 2.3, press to close the pop-up box.

block near the corner of the incline and move it up to pull the 3-kg =0 ~ Base Level
block up the incline. The incline is frictionless. Students should

Describe what happens with the gravitational potential and kinetic energies as the block falls. What
do you observe about the sum of the two energies as the block falls? Compare the kinetic energy
of the block when it reaches the surface to the potential energy when you released it.

Sample Answer: The kinetic energy increases as the potential energy decreases during the fall.

The sum of the two energies remains constant. At the surface, all of the initial potential energy has
been transformed into kinetic energy.

-

On this page students should grab the point in the middle of the = &

Time = 0.00 Seconds. Height = 0.00 Meters

observe that the gain in gravitational potential energy is still equal
to the work done in pulling the block to the top. The applied force
is equal to the component of the block’s weight, which is parallel
to the incline.

Students should answer questions 4-6 below before moving to page 2.4.

Q4.

Q5.

Drag the block to the top of the incline, and record the distance and the force required to pull the
block to this location. The work done on the block is the product of these two numbers. Observe
the gravitational potential energy as the block is pulled up the hill. Click the play button, and
observe the potential and kinetic energies of the block as it slides down the incline.

Sample Answer: A. F=20N,B. d=842m,C. W=F-d=1684J

The block has a mass of 3 kg, and the hill is a 30° incline. Demonstrate how the height of the block
at the top of the hill can be calculated. Use this height to calculate the gravitational potential
energy at the top of the hill. Compare your calculation of potential energy to the work calculated in
the previous question.

Sample Answer: h=d *sin8=8.42m *sin 30°=4.21m

PE=mgh=3kg " 9.8N-4.21m=123.774 J. This is the same as the work done on the block.
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Q6. Describe what happens with the potential and kinetic energies as the block slides down the hill.
What do you observe about the sum of the two energies as the block slides? Compare the kinetic
energy of the block when it reaches the surface to the gravitational potential energy when you
released it.

Sample Answer: The kinetic energy increases as the potential energy decreases when the block

slides down the incline. The sum of the two energies remains constant. All of the initial potential
energy is transformed into kinetic energy.

Move to pages 2.4-2.6.
Have students answer the questions on the handheld, the activity sheet, or both.

Q7. The gravitational potential energy of an ideal roller coaster at its highest point is equal to the work
required to get it to the top of the hill.

Answer: A. True

Q8. Choose the correct statement(s) about kinetic energy (KE) and potential energy (PE) based on
your observations of the block on the frictionless incline. (There is more than one correct
statement.)

Answers:

B. As the block slides down the hill, its KE increases at the same rate as its PE decreases.

C. As the block slides, the sum of its KE and PE remains constant.

D. The greater the height of the block when it is released, the more KE it will have when it reaches
the bottom.

Q9. On an actual roller coaster, how does it gain its initial gravitational potential energy?

Sample Answer: A chain pulls the roller coaster to the top of the first hill and does work on it.

Move to pages 3.1 and 3.2.

5. Students should read the information on page 3.1. After reading

the directions on page 3.2, press to close the pop-up box.

6. Click the play button on page 3.2, and observe the work and

energy bar graphs as the block slides. PE KE work

300

- Base Lewel
Time = 0.00 Seconds. Height = 0.00 Meters
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TEACHER NOTES

This simulation includes a friction force acting on a 3-kg block as the block slides down a 30° incline. The

friction force does negative work on the block as it slides down the incline. Students should observe that

this decreases the mechanical energy of the block.

Students should answer questions 10 and 11 on the activity sheet before moving to page 4.1.

Q10. Note the potential energy of the block at the top of the hill. Click the play button, and observe the

work and energy bar graphs as the block slides. Describe the changes you observe in the potential

energy and the kinetic energy of the block as it slides. Compare the kinetic energy at the bottom of

the hill to the potential energy at the top.

Sample Answer: The potential energy decreases and the kinetic energy increases as the block

slides down the incline, but the kinetic energy of the block at the bottom is less than the potential

energy of the block at the top. Some energy is missing.

Q11. How much work was done by the friction force? What effect did this appear to have on the energy

of the block?

Sample Answer: The amount of work done by friction is equal to the missing energy. Friction

appears to take energy away from the block.

Move to pages 4.1 and 4.2.

Page 4.1 simulates a roller coaster car moving along a track. The
height and velocity of the car are displayed. On the right side of the
screen are bar graphs for potential energy, kinetic energy, total
mechanical energy, and work done by friction. The total mechanical
energy is the sum of the potential and kinetic energies.

“elocity = 0.94 mi's
Height = 111.04 m

FE KE ‘Work TE

< DBase Level

7. After reading the directions students press to close the pop-up box. The roller coaster car is

already at the top of the track. Students can click the play button m will release the car. Clicking the

reset button [

L, by clicking the up and down arrows (a or w) for Mu.

will place the car back at the top of the roller coaster. They may change the friction,

Students should note the increase in velocity as the coaster moves up and down hills. A graph shows

the corresponding changes in potential, kinetic, and total energy.
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Students should answer questions 12-21 on the activity sheet before moving to page 4.3.

Q12. Set the value of Mu to zero. Press the down arrow w a couple times after it shows Mu = 0.00.
Start the car and allow it to move through the track. Observe the bar graphs as the car moves
along the track. Describe the changes you observe in the potential energy, kinetic energy, and
total energy. Comment on how the three energy measurements appear to relate to each other.

Sample Answer: The potential energy decreases as the car moves down a hill and increases as it

moves up a hill. The kinetic energy increases as the car moves down a hill and decreases as it
moves up a hill. The total energy stays constant. The energy transforms back and forth between
potential and kinetic.

Q13. Reset the car and set the value of Mu to zero. Stop the car at the bottom of the first hill. Record the
values of the PE, KE, TE, height (h), and velocity (v). Repeat these steps, this time stopping at the
top of the second hill. Repeat the steps again, this time stopping at the bottom of the second hill.

Sample Answers:
top of the 1% hill PE= 100 J KE = 0J TE 100 J = 111 m v=_0.94 m/s
bottom of 1 hill PE = 0J KE = 100 J TE 100 J = 0m v=_46.68 m/s

topofthe 2™ hill PE=_427 J KE= 573J TE_100J h=_474 m v=_3523 m/s
bottom of 2" hill PE=_10.8 J KE=_892J TE_100J h=1203 m v=_44.08 m/s

Q14. Calculate the ratio of the gravitational potential energy at the top of the first hill to the gravitational
potential energy at the top of the second hill. Now calculate the ratio of the height of the first hill to
the height of the second hill. What do you observe about the two ratios? What does this tell you
about the relationship between potential energy and height?

Sample Answers: PE, _ 100 _ 2.34: o

- =234
PE, 427 hy ~ 474 - %3

The two ratios are the same. The potential energy of the car is directly proportional to the height of
the track.
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Q15.

Q16.

Q17.

Q18.

Calculate the ratio of the kinetic energy at the bottom of the first hill to the kinetic energy at the top
of the second hill. Now calculate the ratio of the speed at the bottom of the first hill to the speed at
the top of the second hill. What do you observe when you compare these two ratios? What can
you infer about the relationship between the kinetic energy of the roller coaster and its speed?

. V1 _ 46.68 _
'V, ~ 4408~ 0°

Sample Answers: KE, 100

=22 - 112
KE, 892

The two ratios are not the same. The ratio of the kinetic energies is larger than the ratio of the
speeds. This implies that kinetic energy and speed are not directly proportional. The kinetic energy
is actually proportional to the square of the speed. As a result, doubling the kinetic energy of the
car does not double its speed.

At the bottom of the second hill, what percentage of the roller coaster’s total energy is in the form
of potential energy? What percentage is in the form of kinetic energy? What percentage of the
maximum speed of the roller coaster is its speed at the bottom of the second hill?

Sample Answers: PE _ 108 _ 10.8%; KE _ 892 _ 89.2%; V2 44.08

— — 0,
TE 100 TE 100 v, 46.68 94%

Move the roller coaster back to the beginning of the track. Change the coefficient of friction to

M = 0.1 so that friction will act on the roller coaster and do negative work as it moves along the
track. Click on the play button and observe the bar graphs as the car moves along the track. A
new bar graph measures the work done by the friction force. What happens to the total mechanical
energy of the car as it moves along the track?

Sample Answer: The total mechanical energy of the roller coaster decreases steadily.

You have probably heard a statement similar to “Energy is neither created nor destroyed, but it
may change forms.” With this in mind, how can you explain what is happening to the total
mechanical energy of the car? What effect is friction having on the car? (Hint: Think about what
happens when you rub your hands together rapidly.)

Answer: As friction does negative work, the mechanical energy decreases. The work done by
friction transforms mechanical energy into heat, a non-mechanical form of energy. As a result, the
temperature of the track and the wheels increases.
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Q19. Friction and air resistance are classified as non-conservative forces. In contrast, the force of
gravity is classified as a conservative force. Explain what this means in the context of this
simulation and your observations above. (Hint: In physics, a quantity is conserved if it remains
constant as other quantities change.)

Sample Answer: When gravity does work on an object, its total mechanical energy is not changed

even though energy is transformed between potential and kinetic. This means mechanical energy
is conserved. When friction and air resistance do work, however, the mechanical energy of an
object decreases as it is transformed into thermal energy. As a result, mechanical energy is not
conserved.

Q20. Compare the speed of the car at the bottom of the first hill in this simulation to the speed of the car
at the bottom of the first hill when there was no friction. What difference do you observe? Is this

consistent with your observations above?

Sample Answer: The speed is 30.4 m/s with friction and 34.3 m/s without friction. The speed is

less when friction is present. This means that not all of the initial gravitational potential energy has
been transformed into kinetic energy. Some has been turned into thermal energy.

Q21. With friction opposing the motion, could a roller coaster make it to the top of a hill, which has the
same height as the starting hill? Explain your answer.

Sample Answer: A roller coaster could not get back to its starting height. Since work done by

friction decreases mechanical energy, the roller coaster would stop at a lower height. Designers
must make subsequent hills smaller than the first hill.

Move to pages 4.3-4.6.

Have students answer questions 22-25 on the handheld, the activity sheet, or both.

Q22. A roller coaster achieves maximum speed (ignore friction)

Answer: B. at the lowest position of the track

Q23. To increase the maximum speed of a roller coaster, a designer should

Answer: D. make the first hill taller
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Q24. In the absence of friction, the greatest height a roller coaster can achieve

Answer: C. is equal to the height of the first hill

Q25. A roller coaster will stop

Answer: A. when its potential energy is equal to its total energy

TI-Nspire Navigator Opportunities

Take screenshots of the entire class to show the car along various parts of the track. Discuss with
students the variation in the velocity and height. Throughout the activity, discuss the simulations with
students using Slide Show. At the end of the lab, collect the .ins files and save to Portfolio.

Wrap Up
When students are finished with the activity, retrieve the .tns file using TI-Nspire Navigator and collect
the student handouts. Save grades to Portfolio. Discuss activity questions using Slide Show.

Assessment
¢ Formative assessment will consist of questions embedded in the .tns file and student
responses on the handout. The questions will be graded when the .ins file is retrieved. The
Slide Show will be utilized to give students immediate feedback on their assessment.
e Summative assessment will consist of questions/problems on the chapter test.

©2012 Texas Instruments Incorporated 9 education.ti.com



146

This page intentionally left blank



w3 Rolling Rates
TI PROFESSIONAL DEVELOPMENT

147

TEACHER NOTES

Science Objectives

e Students will set up a data collection experiment.

e Students will predict the shape of motion graphs.

e Students will determine and interpret the slope of v vs. t graph as
acceleration.

e Students will calculate the angle slope of an incline.

e Students will consider differences in rolling and sliding
acceleration.

Math Objectives

e Students will consider the implications of differently shaped
graphs.

e Students will find the equation and slope of a line.

e Students will give meaning to slope and intercept, including units.

e Students will use basic trigonometry to calculate the slope angle
of an incline and components of a vector.

Vocabulary
e velocity o frictionless
e acceleration e vector component

¢ incline slope

Materials & Advance Preparation

e CBR2™

e Table that can be tilted (or long, wide board)
e Several blocks to tilt table

e Tape measure (10’ or 3 m minimum)

e Ball (soccer, volley, basket, and so on)

About the Lesson

Rolling Rates

TI-Nspire™ Technology Skills:

Open a document

Set up a data collection
experiment and collect data
with a CBR 2™

Analyze data

Use Scratchpad

Show hidden point and drag
to make a dynamic diagram

Tech Tips:

If students accidently create
extra pages, they can be
deleted in Page View. Press
(et ].a, move to the

unwanted page, and press
del

Lesson Materials:

TI-Nspire document

Rolling_Rates.tns

e This lesson involves collecting motion data as a ball rolls down and incline.

e As aresult, students will:
e Set up data collection equipment and technology.
e Calculate the slope of their table from measurements.

e Predict what the graphs of d vs. t, v vs. t, and a vs. t should look like.

e Find the acceleration of the rolling ball after viewing each graph of collected data.

o Use their measured table slope in a vector diagram to determine the theoretical acceleration of a

frictionless sliding object, and compare this value to their measured acceleration.
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TI-Nspire™ Navigator™ System

e Send the TI-Nspire document to class.

e Observe progress through C Capture

e Send out a Quick Poll to initiate discussion and clarify a concept.

e Use Collect from Class and Review Workspace features to check student work.
e Use Live Presenter to engage students and assess understanding of concepts.

Discussion Points and Possible Answers

Tech Tip: The CBR 2 sends out a cone of ultrasound to measure
distances by timing echoes. If the face of the CBR 2 is pointed too low, it
might be affected by the surface.

Move to page 1.4.

Ensure the table is blocked in a stable position with room to move
about. Scratchpad can be opened by pressing [ & ]. The slope

angle of the table is found by the formula:

8 = Sin((h1-h,)/length)

Tech Tip: To set the TI-Nspire handhelds to degree mode, press
and select Settings > Settings > General > Angle > Degree and press

TI-Nspire Navigator Opportunity: Quick Polls (Open Response) and Live Presenter
See Note 1 at the end of this lesson.

Move to page 1.5.

Questions are contained in the TI-Nspire document.

1. When | let the ball roll and collect data, | expect the shape of the position vs. time graph
to be:

Answer: quadratic curving up
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Move to page 1.6.

2. | expect the shape of the velocity vs. time graph to be:

Answer: linear with positive slope

Move to page 1.7.

3. | expect the graph of acceleration vs. time to be:

Answer: linear with zero slope

TI-Nspire Navigator Opportunity: Collect from Class
See Note 2 at the end of this lesson.

Tech Tip: If planning to collect information from students through TI-Nspire
Navigator, a good tip is to have students press @A after finishing a set
of questions. When Screen Capture is turned on with auto refresh, black
circles will indicate which students have finished the questions.

Move to page 1.8.

Students might need to run more than one trial. To store data from a good run, just click the
Store button & then click the Start button & again to perform another trial. To discard data
from a poor run, just click Start and the system will overwrite the data.

Have students look at all three graphs: position, velocity and acceleration. Discuss why the
graphs are not perfect. Reasons can be related to how and when they let go of the ball and
the time that the ball reached the end of the table. Bumpy rolling will also affect quality of
data. Acceleration is typically the most variable, thus we use the v vs. t graph to get a better
average value for acceleration.

Move to page 1.9.

Tech Tip: If a new DataQuest™ page does not appear, or the device does
not seem to recognize the CBL 2, insert a new page and/or select Menu >
Experiment > New Experiment.
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Move to page 1.10.

The three different graphs will have different ideal shapes: position should curve up,
velocity should be linear with positive slope, and acceleration should be horizontal with
some positive value.

In practice, the acceleration will likely be very rough as the ball may not roll smoothly nor
reflect the pulse uniformly. There might also be some poor data, especially as the ball
starts rolling and as it gets to the end of the table. A discussion of these issues is valuable
for understanding how data and mathematics relate to the real world.

Move to page 1.11.

Selecting the data range is a little tricky at first. Practice and demo
for the students.

Time (s) 4.0

3o 1: Experiment |
Move to page 1.12. 2: Data T: Column Options v

i 3: Graph 2: New Manual Column. ..

=1 4: Analyze |3 New Calculated Column...

) ] B 5: View 4 New Data Set

Struck data can be restored through the menu. It is not counted in (4 BIOBHORSINs, Strikce Data ,
1: In Selected Region

2: Outside Selected Region

any analysis calculations.

Time (s) 1.9

Move to page 1.13.

Several different trials can be analyzed. Scroll down the Graph
Details box, and click on the results desired.

4.0

Move to page 1.14.
4. What are the units of the slope of a velocity vs. time graph?

Answer: m/s?
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Move to page 1.15.

5. What does the slope of a velocity vs. time graph represent?

Answer: rate change of velocity, which is acceleration

Move to page 1.16.

6. What was the acceleration of the ball rolling down the incline in your experiment?

Sample Answers: Answers will vary depending on the slope of the table. Insist on the

students including units! m/s®
Move to page 1.17.

7. When you put a line on your velocity vs. time graph, the equation of the line was in the
form of: m1(x) = mx + b where m and b are numbers related to your data. What does
the value for b represent (based on the match of the line to the data)?

Answer: The value b, often called the y-intercept, represents the speed of the ball at
time 0, or the initial speed of the ball when you started collecting data.

Teacher Tip: The initial speed might show as a negative value because
the ball might have started rolling after data collection started. Use this as
an example of the dangers of extrapolating blindly.

Teacher Tip: This is a good time to compare results around the class and
discuss differences.

MOVe tO page 22 ¥ Rolling Rates = mm

Study this diggram and answer guesfions

Remind the students that this represents a frictionless situation. Get A

the students involved in a discussion by asking questions like: What L
should happen to the block? Why? What causes the ball to roll S 8
down the slope? How are these two cases similar? What direction /

does gravity act? What direction do the block and the ball move?

TI-Nspire Navigator Opportunity: Live Presenter
See Note 3 at the end of this lesson.
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Tech Tip: The diagram on Page 2.2 has a hidden point that makes the
diagram dynamic. The issue of why a block slides (or a ball rolls) faster on
a steeper slope can be illustrated showing the increase of g// as the slope
increases. To do this, select Menu > Actions > Hide/Show. Move the
cursor over the shadowed point labeled A, then press and [esc]. Drag

point A to change the slope and watch the changes in vector g//.

Move to page 2.3.
8. What might the vector “g” in the diagram represent?

Answer: It could represent the weight of the block, or more appropriately in this context, the
acceleration due to gravity.

Move to page 2.4.

9. If we consider acceleration of the block being caused by gravity, what is the value of vector "g"?
Answer: 9.8 m/s in the vertically downward direction.

Move to page 2.5.

10. Which vector component causes the block to slide down the incline?
Answer: g//

Move to page 2.6.

11. Knowing your slope angle, what is the acceleration of a frictionless block down the incline?

Sample Answer: Answers vary depending on the slope. g//= g Sin6 Insist on including units.

Move to page 2.7.

12. Compare the observed acceleration of the ball (Page 1.15) to the theoretical acceleration of a
frictionless block (Page 2.6). The ball's acceleration was:

Answer: less than a frictionless block
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TI-Nspire Navigator Opportunity: Collect from Class
See Note 4 at the end of this lesson.

Move to page 2.8.

13. How can you explain your answer to Q12 on the previous page?
Answer: A rolling ball also undergoes angular acceleration and gains rotational kinetic
energy. Some of the work done by gravity goes into making the ball rotate, thus it has

less translational kinetic energy or linear speed.

Here is an opportunity for students to ask or discuss a wide variety of questions about the
mathematics of the motion graphs and equations and about concepts of motion.

TI-Nspire Navigator Opportunity: Collect from Class
See Note 5 at the end of this lesson.

Tech Tip: If planning to delete a file from the student handhelds, make
sure the students close the document before you initiate the final Collect
from Class. Otherwise the document will still be open on the handheld and
an unaware student might save it on the handheld so that the document,
with the answers, would be available for the next user.

Wrap Up

This activity provides students with a real situation in which to explore the meaning of
motion graphs, evaluate data, compare results with other groups, and relate the situation to
theory. The concepts of motion—velocity, acceleration, sliding, and rotation—are observed
and discussed. Connections to mathematics can be made.

Assessment

Informal, formative assessment can occur throughout this activity. Teacher-led question
and answer at various points (TI-Nspire Navigator-enabled, if available) can serve as a
check on student understanding and an opportunity for students to think and formulate
conceptual answers. Questions in the TI-Nspire document can be reviewed (or collected
with TI-Nspire Navigator, placed into student Portfolio, and de-briefed as a class in Slide
Show).
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TI-Nspire Navigator

Note 1

Question 1, Quick Polls (Open Response) and Live Presenter: If you have TI-Nspire
Navigator, send out an Open Response Quick Poll and ask, “Which trigonometric function
is used to find the slope angle of the table?” Also, you can make a student a Live Presenter
in Screen Capture by selecting that student’s screen capture image and clicking on Make
Presenter. Ask the rest of the students to coach the Presenter to answer your questions by
clicking or moving the cursor so everyone can see what you are asking about. For
example: “Click on the hypotenuse of the triangle we will use to determine the slope angle
of the table.”

Note 2

Question 3, Collect from Class: This might be a good time to review student answers by
using Collect from Class, Save to Portfolio, and Open in Class Analysis. Use the Slide
Show to discuss any student misconceptions. You can review, re-teach, or proceed based
on the results. Without TI-Nspire Navigator, it is still a good time to discuss the expected
shapes of the graphs and the reasons why.

Note 3

Page 2.2, Live Presenter: This is another opportunity to engage the class and check
understanding if you make a student a Live Presenter in Screen Capture. Ask the rest of
the students to coach the Presenter to answer your questions by clicking or moving the
cursor so everyone can see what you are asking about. For example: “Which vector is the
cause of the block sliding down the slope?”

Note 4

Question 12, Collect from Class: This is another good time to review student answers
from the TI-Nspire document by using the TI-Nspire Navigator Review Workspace features.
Without TI-Nspire Navigator, it is still a good time to discuss the expected shapes of the
graphs and the reasons why.

Note 5

Page 2.9, Collect from Class: You might want to do a final Collect from Class and delete
the TI-Nspire document by checking the “Delete from handheld after collecting” box. This

will ensure that the next users will have a fresh document when you send it out next time.
However, you also might want to leave the document so that students can do further work
on it at a later time.
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This activity promotes the following Common Core State Standards Mathematical Practices:
1. Make sense of problems and persevere in solving them

Reason abstractly and quantitatively

Construct viable arguments and critique the reasoning of others

Model with mathematics

a M b

Use appropriate tools strategically

And the following Constructivist 5-E’s Processes:
e Engagement

e Exploration

e Explanation

e Elaboration
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10
That's the Way the Ball Bounces:
Height and Time for a Bouncing Ball

Picture a bouncing ball. Between impacts with the floor, the ball rises and slows, then descends
and speeds up. For any particular bounce, if the ball’s height is plotted as a function of time, the
resulting graph has a parabolic shape. In other words, the relationship between height and time
for a single bounce of a ball is quadratic. This relationship is expressed mathematically as

y=ax>+bx+c
where y represents the ball’s height at any given time x. Another form of a quadratic equation is
y=a(x-h)>+k

where h is the x-coordinate of the vertex, k is the y-coordinate of the vertex, and a is a parameter.
This way of writing a quadratic is called the vertex form.

In this activity, you will record the motion of a bouncing ball using a Motion Detector. You will

then analyze the collected data and model the variations in the ball’s height as a function of time
during one bounce using both the general and vertex forms of the quadratic equation.

—

/(3\/L_
|
|

-
/
/

« Record height versus time data for a bouncing ball.
« Model a single bounce using both the general and vertex forms of the parabola.

Real-World Math with Vernier © Vernier Software & Technology 10-1
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MATERIALS

TI-Nspire handheld or

computer and TI-Nspire software
CBR 2 or Go! Motion or

Motion Detector and data-collection interface
ball (racquetball or basketball size)

PROCEDURE

1. If your Motion Detector has a switch, set it to Normal. Connect the ﬂ
Motion Detector to the data-collection interface. Connect the interface  pumn 7717
to the TI-Nspire handheld or computer. (If you are using a CBR 2 or S ﬁ
Go! Motion, you do not need a data-collection interface.)

2. Position the Motion Detector about 1.5 m above the floor, so that the disc is pointing straight
downward.

3. Choose New Experiment from the £ Experiment menu. For this experiment, the default
data-collection parameters for a Motion Detector will be used (Rate: 20 samples per second;
Duration: 5 seconds). The number of points collected should be 101.

4. DataQuest needs to be set up so positions above the floor will be read as positive Position.
That is, the Motion Detector will read distance above the floor. Choose Set Up Sensors »
Zero from the & Experiment menu. Then choose Set Up Sensors » Reverse from the
28 Experiment menu.

5. Click the Graph View tab (I7). Choose Show Graph » Graph 1 from the & Graph menu.
Only the Position vs. Time Graph will be displayed.

6. Practice dropping the ball so that it bounces straight up and down beneath the Motion
Detector. Minimize the ball’s sideways travel. Dropping the ball from about waist high works
well. The ball must never get closer than 15 cm from the detector. Be sure to pull your hands
away from the ball after you drop it so the Motion Detector does not detect your hands.

7. Start data collection (®).
8. When data collection is complete, a graph of position versus time will be displayed. Examine
the graph; it should contain a series of parabolic regions. Check with your teacher if you are

not sure whether you need to repeat the data collection. To repeat data collection, repeat
Step 7.

10-2 Real-World Math with Vernier
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The Way the Ball Bounces

DATA TABLE
Vertex
x-coordinate y-coordinate
Values calculated Values from
from vertex form regression
a
b
c
ANALYSIS

1. Select the data corresponding to the ball’s position between two bounces.

a. Select just one parabolic portion of the data.

b. Choose Strike Data P Outside Selected Region from the B8 Data menu. DataQuest will
remove data outside the region you just marked. A new graph showing only the parabolic
portion of the data will be displayed. Choose Autoscale Now from the |2 Graph menu.

2. Click any data point and use P and < to trace across the graph to determine the x- and y-
coordinates of the vertex of the parabola (in this case, the maximum point on the curve).
Record them in the first data table.

Answer Analysis Question 1.

3. Now fit the vertex form of a quadratic model y = a(x — h)? + k to your data. Since you have
values for the parameters h and k of your model, you can try plotting the model using a guess
for the a parameter. First, enter your model equation for graphing.

a. Insert a Graphs page.

b. Insert the Sensor Console in order to input the graph from DataQuest. Verify that your
data appears and then close the Sensor Console.

Choose Zoom — Data from the t5 Window/Zoom menu to view all of your data.
d. Choose Function from the 9 Graph Type menu.
e. Enter your model equation into the Entry Line replacing h and k with the values you
determined earlier. Enter 1 as the initial value for the parameter a.
f1(x) = a*(x-h)"2+k
f. Experiment with the movable parabola to find the best value for a, h and k by grasping the
parabola to translate and dragging the ‘arms’ to change its curvature and direction.

o

When you have found the best value for the parameter a, use your optimized value for a and
the values of h and k you determined earlier to complete the vertex form of the equation.
Record the equation as your answer to Analysis Question 2,

Real-World Math with Vernier 10-3
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4. It is also possible to express any quadratic function in the standard form of y = ax? + bx + c,
where the coefficient a is the same as the coefficient you just found for the vertex form, and b
and c are other parameters related to the h and k you already know. To determine the
coefficients b and c, expand the vertex form of your equation and collect like terms. Record
the corresponding values of a, b, and ¢ in the middle column of the second data table,
rounded to the nearest tenth.

5. Another way to determine the parameters is to use DataQuest to perform a quadratic
regression on your data to determine the best-fitting parabola to your data.

a. Return to your DataQuest page.

b. Choose Curve Fit » Quadratic from the & Analyze menu.

c. Record the a, b and ¢ parameters, in the third column of the second data table.
d. Select OK. Then, answer Analysis Questions 3-5.

ANALYSIS QUESTIONS

1. In this activity, the ball bounced straight up and down beneath the detector, yet the plot you
see might seem to depict a ball that is moving sideways as it bounces up and down. Explain
why the graph looks the way it does.

2. Record the vertex form of the parabola from Analysis Step 3.

3. Are the values of a, b, and c in the quadratic regression equation consistent with the values
you determined in Analysis Step 4?

4. Describe how the parameter a affects the graph of y = a(x — h)? + k. Specifically, how does
the magnitude of a and the sign of a change the graph?

5. Suppose you had chosen the parabolic section for the bounce just to the right of the one you
actually used in this activity. Describe how the parameters h and k would change, if at all, if
this different parabolic section were to be fit with the equation y = a(x — h)? + k.

EXTENSION

How does the value of a vary from one bounce to the next? Collect another run of data, and
determine a new value of the parameter a using any method you like. Explain why the values of a
are in close agreement for both bounces. What does a measure?

CALCULUS EXTENSION

Take the second derivative of the modeling equation. What is the physical significance of this
value?

10-4 Real-World Math with Vernier
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Activity

10
That’s the Way the Ball Bounces:
Height and Time for a Bouncing Ball

. The student pages with complete instructions for data collection using DataQuest (TI-Nspire
Technology), EasyData (T1-83/84 Plus calculators), DataMate (other T1 calculators), or
Logger Pro software can be found on the CD that accompanies this book. See Appendix A for
more information.

. The four different Motion Detectors that can be used when collecting data are: Vernier
Motion Detector, CBR, CBR 2, or Go! Motion.

. A basketball works well for this activity. Avoid using a soft or felt-covered ball such as a
tennis ball as the surface prevents good detection by the Motion Detector.

. The Motion Detector cord must not get between the ball and the detector during data
collection.

. The activity is best done by a group of three students: one to hold the detector, another to
release the ball, and a third to operate the calculator.

. Hold the ball from the sides, and release it by quickly moving hands outward and out of the
detection cone of the Motion Detector.

SAMPLE RESULTS

0.82 Position (nr)

runi
{x)=-4.59-(x0.73)2+0.77 \

Time
0.40s
OPosition
0.275m
YFit: Quadratic
Value: 0.276

ax*+bx+c

Position (m)

/

/

»
0 33/

a: —4.588
b: 6.679

\

'!'f'n}g' |:s:]
LT

c:—1.662
r’: 1.00

0.20
0.40 Time (s) 1.20

Sample data with model of parabola

Real-World Math with Vernier
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Sample data with quadratic fit
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Activity 10

DATA TABLE

Vertex

x-coordinate

y-coordinate

Parameters Values calculated Values from
from vertex form regression
a —-4.59 —-4.59
b 6.7 6.68
c —1.68 —1.66

ANSWERS TO ANALYSIS QUESTIONS

1.

The graph we are using is vertical distance vs. time, not vertical distance vs. horizontal
distance. That is, the horizontal axis is not horizontal distance, so the appearance of the graph
has nothing to do with a side-ways moving ball.

Vertex model equation: y = — 4.59 (x — 0.73)* + 0.77.

The parameters of the standard form quadratic as determined by calculator regression and by

the vertex fit are similar.

The magnitude of a determines how sharply curved the parabola is, while the sign of a
determines whether the parabola is open upward (positive a) or downward (negative a).

Since the vertex of the new parabola would be to the right of the one originally used, the time
value h would be larger. The y-coordinate of the vertex would be smaller than before, as the
ball doesn’t bounce as high each time.

10-2T
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163

Class

Open the TI-Nspire document Lab_Report_Template.tnsp.

After completing a lab, you can take your data, graphs, analysis, and
text and create a lab document using the computer software. You can
email or post your finished lab analysis or write-ups to the instructor
for grading. You can add Calculators, Graphs, Data Table
(spreadsheets), Data and Statistics, Notes, and even a Data Mate
application to your document.

You can also add images, videos, and hyperlinks to your document to
help support your conclusions or create a new problem.

Below are various actions that you may want to consider when
creating or customizing lab reports.

Note that sample biology, chemistry, and physics lab reports are also
provided.

Lab Write

Title
[Name
Date

Materials:

Procedure:

Creating a New PublishView™ Document

To create a lab report on the computer, you could either use the
template provided or create a new PublishView document. Select the
“PublishView” option from File > New PublishView Document.

Insert a New Sheet
As needed, add additional pages by selecting Insert > Sheet.

Customize Sections
You can change the name of different sections of the document by
clicking inside the < > and changing <Name of problem>.

Add a New Problem
If you would like to separate parts of your lab report, you can insert a
new “Problem” and name it as a new section.

©2011 Texas Instruments Incorporated 1

IFI] Edit View Inset Toos Window Help

2 Mew TI-Nspire Document Ctrl+N

| Mew PublishView Document  Ctrl+Shift+N 13

1 &8 calculator

&5l Open Document.. Cirl+O
'll,‘ [ A =7 ‘?‘
p#.|Insert v~ Q2Y) @ ~ (1 ~
"% | Problem
Sheet Ctrl+
- 58 calculator
<Name of problem>
5 - —
& insert ~ 8 (1~
Problem >
7] sheet Crl+l
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%i3 Creating a Lab Report Name
SCIENCE NSPIRED: SKILLS OF SCIENCE Class
Insert and Resize a Text Box &) Image...
To insert a text box, click Insert > PublishView Text Box. After the - d Video
text box is inserted, you can resize the box to meet your needs. If you 4 B blishView Text Box
would like to use that same-size text box again, you can select, copy, - :
. . @B Program Editor ’
and paste the text box and move it to a new location. -
i Q Sensor Console Ctrl+D
=TT :
IType y T, —
= D
& .
Insert and Resize a TI-Nspire Application Documents Toolbox
X

From the Document Toolbox, you can grab and drag a particular
application into the PublishView document. You can also select the
desired application from the Insert drop-down menu.

Insert Pages from a .tns File

You can easily drag and drop pages from a TI-Nspire document by
choosing it from the TI-Nspire Documents section in the Document
Toolbox. Once you select the file name, you will see all pages of the
.tns file appear and can simply drag and drop the needed pages into
your PublishView document.

Insert Other PublishView Objects

In addition to .tns pages, you can also insert images, videos, and
hyperlinks by dragging the tool from the PublishView Objects box in
the Document Toolbox to the PublishView document. Then, you will
need to specify the file and/or location of the materials you wish to
link to.

©2011 Texas Instruments Incorporated 2

TlI-Nspire Applications

£ﬁGJ
WRSE § 9

»

TI-Nspire Documents

Choose your working document

-

PublishView™ Objects

Iﬂ..

Choose your working folder

B
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Name
Class

Move Objects in a PublishView document

Once an item has been placed in a PublishView document, it can
easily be moved and placed as needed. Just hover near the exterior
of the object until you see the small cross-hair arrows appear. Then,
click the border of the object and drag it to the desired location.

Move Objects Forward or Backward

Since objects can overlap in a PublishView document, you can select
the priority given to a particular object. By right-clicking on an object,
you can specify to Bring to Front or Send to Back.

Formatting Document

Once you become familiar with using the various objects in a
PublishView document, you may want to explore further to format the
documents to be more appealing. One such formatting option is to
show the borders around objects or to remove them. This option can
be found under File > PublishView Layout Options. Then, just
explore from there!

©2011 Texas Instruments Incorporated 3

<Name of problem>

| Bring to Front [~
Send to Back
&, cut Ctrl+X
= copy Ctri+C

2% Delete Delete

0/99

Vi Insert Tools Window Help

PublishView Layout Options...
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TEACHER NOTES

About the Lesson

* This lesson shows how students can use PublishView™ to create
lab reports using the computer software. (Note that
PublishView™ .tnsp documents cannot be created or viewed on

the handheld).

* Students can create documents that include formatted text,
embedded TI-Nspire™ applications, images, hyperlinks, links
to videos, and embedded videos in a format that is suitable
for printing on a standard piece of paper, for publishing to a
web site or blog, or for use as an interactive worksheet.

* Students can create reports or projects containing data playback,
curve fits, pictures, and video—all on the same sheet.

e Students can print and turn in assignments on a standard piece of

paper.

Activity Materials

e Lab_Report Template.tnsp document

* Biology Lab_Report_Sample.tnsp document

e  Chemistry Lab_Report_Sample.tnsp document
e Physics Lab_Report_Sample.tnsp document

e TI-Nspire™ Computer Software Technology

©2011 Texas Instruments Incorporated

Lab Write

Title
[Name
Date

Materials:

Procedure:

TI-Nspire™ Technology Skills:

* Create a new PublishView
document

* Insert new Sheets, new
Problems, Text Boxes,
Video, or Images.

Tech Tips:

* Toinsert an active page from
the .tns file, students should
copy/paste (or drag/drop) the
page.

e Toinsert a screen image of a
page (not active), students
should use the Screen
Capture @' feature.

Lesson Files:

Student Activity

e Lab_Report Template
Student.doc

e Lab _Report Template
Student.pdf

TI-Nspire documents

* Biology Lab Report
Sample.tnsp

e Chemistry_Lab_Report_
Sample.tnsp

* Physics_Lab_Report_
Sample.tnsp

e Lab_Report_Template.tnsp

education.ti.com



168

{i‘ Creating a Lab Report TEACHER NOTES
SCIENCE NSPIRED

Discussion

After students have completed a lab, they can take their data, graphs, analysis, and text and create a lab
document. They can email or post their finished lab analysis or write ups to the instructor for grading.
Students can add Calculators, Graphs, Data Table (spreadsheets), Data and Statistics, Notes, and even
a Data Mate application to their document.

Students can also add images, videos, and hyperlinks to their document to help support their conclusions
or create a new problem.

Below are various actions that students may want to consider when creating or customizing lab reports.
Note that sample biology, chemistry, and physics lab reports are also provided to students.

Creating a New PublishView Document B Edit View Insert Toos Window Help

To have students create a lab report on the computer, they could &2 New TI-Nspire Document__ Crl+N

either use the template provided or create a new PublishView aSLew Panishiew Dociment _ CRisShiEED
. . . &5l Open Document.. Cirl+O

document. Ensure students select the “PublishView” option from

File > New PublishView Document.

Insert a New Sheet 5= — | =

As needed, students can add additional pages by selecting Insert > [ insert.~ & M - | 7]

Sheet.

[ ¥ ]

i+ | Problem
Sheet Ctrl+
- 58 calculator

Customize Sections <Name of problem:=
Students can change the name of different sections of the document
by clicking inside the < > and changing <Name of problem>.

Add a New Problem _
If students would like to separate parts of their lab report, they can ) 1S ad

Problem >

7] sheet Crl+l
1 &8 calculator

insert a new “Problem” and name it as a new section.

©2011 Texas Instruments Incorporated 2 education.ti.com
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TEACHER NOTES

Insert and Resize a Text Box
To insert a text box, click Insert > PublishView Text Box. After the

text box is inserted, students can resize the box to meet their needs.

If students would like to use that same-size text box again, students
can select, copy, and paste the text box and move it to a new
location.

Insert and Resize a TI-Nspire Application

From the Document Toolbox, students can grab and drag a
particular application into the PublishView document. Students can
also select the desired application from the Insert drop-down menu.

Insert Pages from a .tns File

Students can easily drag and drop pages from a TI-Nspire
document by choosing it from the TI-Nspire Documents section in
the Document Toolbox. Once students select the file name, they will
see all pages of the .tns file appear and can simply drag and drop
the needed pages into their PublishView document.

Insert Other PublishView Objects

In addition to .tns pages, students can also insert images, videos,
and hyperlinks by dragging the tool from the PublishView Objects
box in the Document Toolbox to the PublishView document. Then,
students will need to specify the file and/or location of the materials
they wish to link to.

©2011 Texas Instruments Incorporated 3

Lz:] Image...
& video...

s 11

L PublishView Text Box
@B Program Editor

3

i (;I Sensor Console Ctrl+D
S o o> .
IType 1 here. Nemm®
i D
= "

Documents Toolbox
® B

‘ TI-Nspire Applications

&-s#éd_l
WSS J 9

TI-Nspire Documents

»

Choose your working document

e

PublishView™ Objects

Choose your working folder

B
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TEACHER NOTES

Move Objects in a PublishView document

Once an item has been placed in a PublishView document, it can
easily be moved and placed as needed. Just hover near the exterior
of the object until you see the small cross-hair arrows appear. Then
click the border of the object and drag it to the desired location.

Move Objects Forward or Backward

Since objects can overlap in a PublishView document, students can
select the priority given to a particular object. By right-clicking on an
object, they can specify to Bring to Front or Send to Back.

Formatting Document

Once students become familiar with using the various objects in a
PublishView document, they may want to explore further to format
the documents to be more appealing. One such formatting option is
to show the borders around objects or to remove them. This option
can be found under File > PublishView Layout Options.
Encourage students to explore from there!

<Name of problem>

= | B
[=|
[~ ] =
—H
Bring to Front [~
Send to Back
& cut Ctrl+X
i1 copy Ctri+C
= a
2% Delete Delete
0/99
o

Vi Insert Tools Window Help

PublishView Layout Options...

Wrap Up

Students can email or post to sites like Blackboard or Moodle where the teacher can open and grade

the lab report.

©2011 Texas Instruments Incorporated 4
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*y TI-Nspire™ CX Family Overview STUDENT ACTIVITY
Tl PROFESSIONAL DEVELOPMENT

Activity Overview

In this activity you will become familiar with the most commonly used keys on the TI-Nspire™ CX family of
handhelds.

8/ \ 5
/& N\

3]
&DEEE)

©2012 Texas Instruments Incorporated 1 education.ti.com
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TEACHER NOTES

Activity Overview

In this activity, you will see how easy and efficient it is to collect and analyze data using TI-Nspire™

technology and the built-in Vernier® DataQuest™ application.

Materials

Vernier® EasyLink™ adapter
Stainless Steel Temperature probe

Step 1:

Turn on the TI-Nspire™ CX handheld, and create a new
document by selecting New Document.

If asked to save the current document, select “Yes” or
“NO_”

A new document will appear. Though you have the opportunity
to add one of the seven built-in TI-Nspire applications, do not
select an application at this time.

Step 2:

Obtain a Tl Stainless Steel Temperature probe and the Vernier
EasyLink adapter.

Plug the TI Stainless Steel Temperature probe into the EasyLink
adapter, and then connect the Vernier EasyLink adapter to the mini-
USB port on top of the handheld.

This should launch the Vernier DataQuest application on Page 1.1.

Step 3:

Discuss the following questions with your partner:

What is the temperature? What are the units?
How often does the temperature reading update?
What are the default settings for the mode, rate, and duration?

What happens as is pressed?

What do you think each of the following icons represent?

©2012 Texas Instruments Incorporated 1

Mode:
Time Based
Rate:

2 samples/s
Duration:
180 s
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Step 4:

Let the temperature return to room temperature. Note your measure of the temperature of
the room and compare it with others around you.

e Are the values the same?

e If not, how could one account for the differences?

Step 5:

Now we want to heat the temperature probe. Discuss with your
partner how you might go about this, and share your plan with

temperature
o
o
1

others in the room.

Predict what a plot of temperature vs. time would look like if you 5 D B W
implemented your plan. Sime I

Step 6:

The best way to perform most temperature change experiments is to start the temperature
change event and then start the data collection.

Start heating the probe. To start collecting the data, press until the Play button in
the lower left of the screen is highlighted. Then press [enter]. Alternately, you can hover the
cursor over the Play button and use the click button () on the Touchpad.

Note: The and [%) buttons perform slightly different commands. The click (£%]) is
like a left-click on a computer mouse and will activate the part of the screen that the
cursor or pointer (%) is over.

Step 7:

During the data collection, a scaled graph will appear and the Play button will change to a
Stop button. After a brief period of time, end the experiment by clicking the Stop button.

When the experiment ends, the File Cabinet appears [=]

©2012 Texas Instruments Incorporated 2 education.ti.com
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Step 8:
Examine your results and compare with your prediction. Discuss the following questions:
¢ Did you need the full time for the experiment, or did you end it early?

e We are interested in the rate at which the temperature increased. How would you
describe this rate? At the start? Toward the end?

e What material did you use to warm the probe? Do you think that the material used
to heat the probe matters? Why?

e Check with others in the room, and see their results. How do they compare with
your results? What material did they use to warm the probe? Would that account
for the differences?

Step 9:

=H .
To look at the table of data from the experiment, press until the Table option =k is

highlighted and then press [enter]. Alternately, use the Touchpad to position the pointer over
the Table icon and press [%].

Explore your rate of warming by looking at the change in temperature over equal
increments of time.

e How could you quantify this change in rate of warming?

e How does this compare with your earlier analysis?

Step 10:
To save the results from the first experiment, place this “run” in the File Cabinet 5. Press
until the File Cabinet is highlighted and press [enter].

e What changes do you notice on the screen?

Step 11:
Now design an experiment that will cool the temperature probe.

Consider changing some of the options by right-clicking * [ 1View Details...
([etrt][menu)) an area of interest (Mode, or the Gauge reading). S
For example, the default settings of three minutes and the units
can be changed.

©2012 Texas Instruments Incorporated 3 education.ti.com
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TEACHER NOTES

Note that these options are also under the [menu]. Based on what
you learned in the heating experiment, adjust the settings as
needed for your cooling experiment.

Step 12:
As you prepare for the cooling experiment, consider the
following questions:

e What will you use to cool the probe?

e How long will it take to cool?

e  What units will you use?

e What will the plot of temperature vs. time look like this time?

Step 13:

temperature
=y
&

Mode:
Time Based
Rate:

2 samplesis
Duration:
180s

2:Meter Display...
3:Color v
4:Point Marker

Collect the data using your design for cooling. Once the cooling begins, start the data

collection as soon as possible. Highlight the play button

Step 14:

, and press to start.

Explore your rate of cooling as before, and look at the table of data. Discuss the following

guestions:

e Were the rates of cooling or heating the same in both experiments? Explain.

e To compare the heating and cooling experiments, what variables should you control?

Step 15:

We might use this data again, so the experiment should be
saved. To save the experiment, press [t ][S], name the
document, and select a folder to place it in. Create a new folder if
you want.

©2012 Texas Instruments Incorporated 4
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*ﬁ‘ Checking and Updating the OS TEACHER NOTES

Tl PROFESSIONAL DEVELOPMENT

Activity Overview
In this activity, you will learn how to check the operating system (OS) on a handheld and update it using
the Content Workspace of the TI-NspireTM Teacher Software.

Materials
e TI-Nspire™ Teacher Software and USB connection cable

Viewing handheld status

|Handheld Status

The Handheld Status screen displays the battery status, (OS) version, =
available space, the network (if any), and your student login name and Batteres: (g so%
whether you are logged in

Version: 3.2.0.1180
Storage Capacity: 115.2 ME

To view the Handheld Status, press and select Settings > St S AL [
Status. The Handheld Status dialog box opens. M I SR (5 ek Fred

Viewing handheld details on the About screen

The About screen displays the handheld type and product ID. bl

. . Handheld Type: TI-Nspire™ CX =
To view the About screen from the Handheld Status screen, click T oy
About. To return to the home screen, press . Copyright © 2006-2012 Texas Instiuments
All rights reserved.
Product |D: 10080000001058072602EASF4F2
EBoot] Code Wersion: 3.0.0.99 [l

Updating the handheld OS

You can update the OS on your TI-Nspire™ handheld using your computer and TI-Nspire™ Teacher
Software or by transferring the OS from one handheld to another. OS upgrade operations do not delete
user documents. If there is not enough room on the receiving handheld for the upgrade, the sending
handheld is notified. The only time documents can be affected by an OS installation is if the receiving
handheld has a corrupted OS. In this situation, documents may be affected by OS restoration. It is a good
practice to back up your important documents and folders before installing an updated operating system.

Important OS download information

The OS for the TI-NspireTM CX handheld has the file extension .tco; the OS for the TI-NspireTM CX CAS
has the file extension .tcc; the OS for the TI-NspireTM with Touchpad or Clickpad has the file extension
.tno; and the OS for the TI-NspireTM CAS with Touchpad or Clickpad has the file extension .tnc. Always
install new batteries before beginning an OS download. When in OS download mode, the APD™
(Automatic Power Down) feature does not function. If you leave your handheld in download mode for an
extended time before you begin the downloading process, your batteries may become depleted. You will
then need to install new batteries before downloading the OS.

©2012 Texas Instruments Incorporated 1 education.ti.com
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Finding operating system upgrades

Your TI-Nspire™ Teacher Software has convenient links to a number of useful Texas Instruments web
sites, including those with handheld OS updates. You will need an Internet connection and the
appropriate USB cable to download and install the updates.

Using TI-Nspire Teacher Software to update the handheld OS

Open the TI-Nspire Teacher Software and connect a TI-Nspire handheld to the computer using the USB
connection cable. Go to the Document Workspace, select the Content Explorer tab, and click Connected
Handhelds. Multiple handhelds can be connected to the computer using multiple USB ports, USB hubs,
or the TI-NspireTM Docking Station. If multiple handhelds are connected to the computer, then multiple
handhelds appear in the list of Connected Handhelds.

The connected handheld appears in the Content Window, along with battery, storage, and OS
information. More detailed information appears in the Handheld Information window.

s v Lookin: [Conneded Handhelds - l

Name Battery (Li-ion) Battery (AAA) Storage / Size 035 version
| pire 4 0% 0 B 0.1180

TI-Nspire CX F4F2

Handheld Information
Handheld Type: TI-Mspire CX
ProductID: 10080000001059072602EA9...
Boot1: 3.0.99
Boot2: 3.1.131
Operating System: 3.2.0.1180
Available Space: 102.7/115.2 MB
Battery (Li-ion): 50%
Battery (AAA) —

TI-Mspire CX F4F2

To see if a new OS is available, right-click the handheld and select Check for Handheld OS Update. To
update the OS, right-click the handheld and select Install Handheld OS. A window appears that asks
you to select the handheld OS file. Select the OS file and click Install OS. A window appears informing
you that any unsaved data will be lost, and it asks if you want to continue. Click Yes.

oy ~ Lookin: lConnecteﬂ Handhelds -

Mame Battery (Li-ion}) Battery (AMA) Storage / Size 08S version
& TI-Mspire CX F4F2
Cpen Cirl+0
Rename F2

[, Capture Selected Handheld
Install Handheld/Lab Cradle OS

Check for Handheld/Lab Cradle OS Update

©2012 Texas Instruments Incorporated 2 education.ti.com
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Activity Overview
The Press-to-Test feature enables you to quickly prepare student handhelds for exams by temporarily
disabling folders, documents, and select features and commands.

Materials

e TI-Nspire™ handheld-to-handheld or handheld-to-computer USB connection cable

Step 1:

To enable Press-to-Test on the TI-Nspire™ with Touchpad and TI-
Nspire CX™  first ensure that the handheld is turned off. Press
and hold and until the Press-to-Test screen appears.

Note: To enable Press-to-Test on TI-Nspire™ with Clickpad,

press and hold [esc], [@on], and (Gny.

Step 2: _‘ Press—to-Test

Frevent access to pre—existing Scratchpad

-tO- i i _ icti data, documents and folders
By default, Press-to-Test disables 3D graphing and pre e_X|st|ng P =
Scratchpad data, documents, and folders. The angle settings can _ ___ :
. . i i Select additional restrictions:
be changed by pressing ), selecting the appropriate setting, and Lirmit geametry functions
pressing } or - . Disable function and conic grab and

mowve

By default, all of the commands and features listed are disabled. P oo Prececttect
To enable a feature or command, uncheck its box. Keep all boxes
checked. Enter Press-to-Test by clicking Enter Press-to-Test.

Press—to-Test

This handheld is in Press-to-Test mode.

Step 3: Restrictions include:
Angle Settings: Degres

.. ayicti A
Once the handheld is in Press-to-Test mode, the handheld =l Sl G @i
. . L. and folders are disabled.
reboots. A dialog box confirms that the handheld is in Press-to- L i OIS
Test mode and the restrictions are listed. Click OK. Disable function and conic grab and

(7] Transfer Press—to-Test.
—

Step 4:

When in Press-to-Test mode, the LED at the top of the handheld
begins blinking. Green indicates that all restrictions are selected
(default), while yellow indicates that one or more restrictions are
unselected. During the initial reboot, the LED alternates between —
red and, depending on the restrictions, either green or yellow.
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Step 5:

Create a new document, add a Geometry page, and press [menu],
Since geometry functions are limited, observe that the
Measurement, Construction, and Transformation menus are
not accessible.

Note: The lock icon at the top of the screen indicates that the
handheld is in Press-to-Test mode.

Step 6:

Add a Calculator application by selecting > Insert >
Calculator. Type cot(m/2) and press . Since trigonometric
functions are limited, an error message appears. The dialog box
tells students how to access additional information about the
restrictions. Click on OK.

Step 7:

Select > My Documents. While in Press-to-Test mode, a
Press-to-Test folder appears in My Documents. All other folders
and documents present on the handheld before Press-to-Test
mode was entered are inaccessible.

Step 8:

To exit Press-to-Test mode, connect two handhelds using the
handheld-to-handheld USB connection cable. Then select
> Press-to-Test > Exit Press-to-Test. The Exit Press-to-Test
option appears regardless of whether the other handheld is in
Press-to-Test mode.

Press-to-Test can also be exited with the TI-Nspire™ Navigator™
Teacher Software. Once a class has been started, students can
select > Press-to-Test > Exit Press-to-Test.

Step 9:

Press-to-Test can also be exited with TI-Nspire Teacher
Software or TI-Nspire Navigator Teacher Software by creating a
document named Exit Test Mode.tns and transferring it to
connected handhelds.

Note: The name of the TI-Nspire document must be spelled
exactly as it is above.

1Y 1: Actions
G 2: View
%, 3: Trace

* 4 Points & Lines
(-)5: Shapes

% 6: Measurement
-7 Construction
.= B: Transformation
171 9: Settings. .

v v v v w lw wihd
o

Test Restriction

Qne or more commands are restricted in
Press-to-Test mode

For more information, go to:

Touchpad: Doc>Press-to-Test>Help
Clickpad: &>Press—to-Test>Help

MName Size

@My Documents

€][

£

5 Press-to-Test OK|

1: File » S|ze

2 Edlt »

4: Insert »

5: Page Layout »
6: Refresh Libraries
7: Settings & Status b
8: Login...

%1 9: Press—to—T

1: Exit Press-to-Test

2: Transfer Press—to-Test.
3: Help

L TI-Nspire CX F4F2

Name Size

¥ | Press-o-Test

Go to the Tools menu and select Transfer Tool. Click Add to Transfer List and select
Exit Test Mode.tns. In the Edit Destination Folder, select the Press-to-Test folder and click

Change. Then, click Start Transfer.

©2012 Texas Instruments Incorporated 2
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Teacher Notes

Activity Overview

In this activity, you will learn how to transfer a document from one TI-Nspire™ CX handheld to another.

Materials

e Two TI-Nspire CX handhelds
e Unit-to-unit connection cable (Mini A to Mini B USB)

Transferring a document or a folder

Documents can be transferred between two TI-Nspire
CX handhelds by connecting them with the unit-to-unit
mini USB cable. The USB A port is located at the top of
the handheld on the right side.

Step 1:

Firmly insert the ends of the mini USB unit-to-unit cable into the
USB A ports of the handhelds. The handhelds will automatically
turn on when the cable is plugged in.

Step 2:

Open My Documents on the sending handheld.

Step 3:

Press the a and w keys to highlight the document or folder to
send.

Step 4:

Press and select Send. No action is required by the user of
the receiving TI-Nspire CX handheld. Once the transfer begins, a
progress bar displays the status of the transfer. When the
transfer is complete, a message displays on the receiving
handheld. If the document was renamed on the receiving
handheld, the new document name appears.

©2012 Texas Instruments Incorporated 1
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Note: When sending a folder from one handheld to another, the file structure in the
sending folder is retained. If the folder does not exist on the receiving handheld, it
will be created. If the folder does exist, files will be copied into it, with appended
names added to any duplicate files.

Note: To cancel a transmission in progress, select Cancel in the dialog box of the sending
handheld. To cancel a transfer from the receiving handheld, press [esc]. The
receiving handheld, however, cannot cancel a transfer of folders. If an error

message appears, press or [enter] to clear it.

Guidelines for transferring documents or folders

The guidelines for sending an individual document also apply to documents within folders
that are sent.

» If you send a document with the same name as an existing document on the receiving
TI-Nspire CX handheld, the system renames the sent document by appending a
number to the name. For example, if you send a document named Mydata to another
TI-Nspire handheld that already contains a document named Mydata, the document
you send will be renamed Mydata(2). Both the sending and receiving units display a
message that shows the new name.

* There is a 255-character maximum length for a document name, including the entire
path. If a transmitted document has the same name as an existing document on the
receiving handheld and the document names contain 255 characters, then the name of
the transmitted document will be truncated to allow the software to follow the renaming
scheme described in the previous bullet.

« All variables associated with the document being transmitted are transferred with the
document.

* Transmissions will time out after 30 seconds.

©2012 Texas Instruments Incorporated 2
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Activity Overview
In this activity, you will use the Documents and Content Workspaces of the TI-Nspire™ family of Teacher
Software to transfer TI-Nspire™ documents between the computer and the handheld.

Materials
e TI-Nspire™ Teacher Software

e TI-Nspire™ handheld and USB connection cable

Transferring Documents in the Documents Workspace & Document1 - T-Nspire™ Teacher Software

File Edit View Insert Tools Window Help

Step 1:

Content Documents
Open the Teacher Software. Go to the Documents Workspace
by clicking the Documents tab.

Step 2: [ computer 2
Connect a TI-Nspire™ handheld to the computer using the USB Lookin: |Deskiop v | &
connection cable. Multiple handhelds can be connected using Name Size

multiple USB ports, USB hubs, or the TI-Nspire™ Docking ' ::EEE[:; i;
Station. If multiple handhelds are connected, then multiple | Calcutus -

handhelds appear in the Connected Handhelds panel.

»

{7l Connected Handhelds

Lookin: |Algebra 1 -] G

Step 3: Name a Size
B Understanding_Slopetns TKB
Documents can be transferred between the computer and

connected handhelds using the Content Explorer in the
Documents Toolbox. Open the Content Explorer by clicking the

I Content Explorer tab.

Step 4:

To transfer a TI-Nspire document from the computer to the handheld, locate the document in the
Computer panel. Click, drag, and drop it into the handheld in the Connected Handhelds panel.

Step 5:

To transfer a TI-Nspire™ document from the connected handheld to the computer, locate the document
in the Connected Handhelds panel. Click, drag, and drop it into the desired folder in the Computer panel.

©2012 Texas Instruments Incorporated 1 education.ti.com
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Transferring Documents in the Content Workspace & TiNspire™ Teacher Software
File Edit View Tools Window Help
Step 6: Content Documents
Go to the Content Workspace by clicking the Content tab. In the &
Resources panel, select Connected Handhelds. Resources
] Computer Content
7 Local Disk (C:)
@ D
Step 7: i Desktop
. . [E3 My Documents
The connected handheld appears in the Content window, along £ TiNspire
with battery, storage, and OS information. To view the documents (8 Links
. L. » (&) Web Content
on a connected handheld, right-click it and select Open. - [ [m—r—
(& TI-Mspire CX F4F2

e ~ Lookin: [Connected Handhelds - l
Mame Battery (Li-ion) Battery (AAA) Storage / Size Q5 version
5 p 4 0% 0 B 0 0

Step 8:

Locate a TI-Nspire™ document on your computer by browsing Computer Content in the Resources
panel. Send the document by dragging and dropping it to the connected handheld. The document can

also be sent by right-clicking it and selecting Ij " Send to Connected Handhelds.

wi Help

Documents

Resources

Sl)isk (¢ > Documents and Seffings > Guest > Deskiop

-
] Computer Cantent Mame Size Date

- Looell D (@) v [ Algebra 1 047202012
@ D ¥ |3 Linear Functions 04/20/2012
] Desktop i Understanding_Slope.ths 7 KB 0412052012
4 My Documents b Algebra 2 0412042012
3 THMzpire

Step 9:
. X % Transfer Tool
The Transfer Tool window appears with the current “seup | staws |
document' Documents can be added to or removed [ Add to Transfer List H Remove Selected ] [C] Delete all files and folders before transfer

from the transfer list, and the destination folder on the
handheld(s) can be edited or changed. To send the
document to the handheld(s), click Start Transfer.

File Name Destination Folder Size
[FZlUnderstanding_Slope tns [EER Transfers-3-31-14

. . . EditD Folder: [Transfers-3-21-11 - ||~~Change
Once the Status tab indicates that the transfer is :
complete, click Stop Transfer.
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TEACHER NOTES

Activity Overview

In this activity, you will learn how to use the TI-Nspire™ family of Teacher Software to insert images into

the Graphs and Geometry applications. You will also learn how to move, resize, compress, and stretch an

image, as well as make it appear more transparent.

Materials
e TI-Nspire™ Teacher Software

Step 1:

Open the Teacher Software. If the Welcome Screen appears when the software is opened,

click 'ﬁ to create a new document with a Graphs application as its first page. Otherwise,

insert a Graphs application by selecting Q__' Insert > 3&5 Graphs.

Note:

Question applications.

Step 2:

Insert an image into the Graphs application by selecting @__'
Insert > Image. A selection of images is preloaded in the
My Documents >TI-Nspire > Images folder. Select Ferris
Wheel.jpg and click Open.

Note: Although the Teacher Software comes with a selection
of preloaded images, all jpg, jpeg, bmp, and png images
are supported. The optimal format is .jpeg 560 x 240.
Larger images may take the document longer to load on
the handheld. Images appear in grayscale for Tl-

Nspire™ handhelds with Touchpads and Clickpads.

Step 3:

Images can be moved, resized, and vertically or horizontally
stretched or compressed. To select an image in the Graphs,
Geometry, or Question application, right-click on the image and
choose Select > Image. To select an image in the Notes
application, click the image. To move the image, grab and move
the image. To resize the image, grab and move a corner. To
vertically stretch or compress the image, grab and move the top
or bottom edge. To horizontally stretch or compress the image,
grab and move the left or right edge.

©2012 Texas Instruments Incorporated 1
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Note: To right-click an object on a handheld, press [ctri ](menu]. To grab an object, press
(etn][%]. To let go of an object, press [esc].

Step 4:

To make an image appear more transparent, insert the image

in a Geometry application, and then change the page to a
Graphs application.

Select Insert > B Geometry. Then insert an image by - )
selecting Insert > Image. Again, choose Ferris P i
Wheel.jpg. To change the Geometry application to a Graphs :

application, select View > Graphing. F1lx)= &)
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Activity Overview

The following keypad shortcuts can be used to perform common functions on the TI-Nspire™ CX family of
handhelds. Many shortcuts can also be performed in the TI-Nspire™ family of Teacher Software, as well
as by selecting options from various menus and submenus.

Getting Help
Open Hints (etr]
Editing Text
Cut [etn] [X]
Copy @

Paste @
Undo @ @ or@

Redo @ or [oshift| [ esc
Toggle approximate and exact results ctrl | [enter
Change key to include appropriate accent E]

Inserting Characters and Symbols in a Document

Display character/symbol palette [etrl]
Underscore (et ][]
Display math template palette {3
Backslash [oshift] [£]
Manual data capture point (etn] (]
Clear (etrt ]
Caps lock [ctrt ] [oshift]
Store (etrt ]
Square brackets (etn] [
Curly brackets (etn] D]
Display Trig symbol palette trig
Equals symbol E]
Display pi symbols palette (17, /, 8, and so on)
Display equality/inequality palette (>, <, #, 2, <, |) (etn] (=]
Display marks and letter symbols palette (? !$‘“:; _\) e
Square root [etrt] 2]
log [etr]
In etn]

@@
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Managing Documents

Open document menu

docv

Open document

(] (0]

Close document

[etn ] (W]

Create new document

(e ] (N]

Insert new page

[en] (1]

Select application

[en] (K]

Save current document

(etn] (8] or (etn) (1]

Navigation

Top of page [etrl]
End of page (etr] (1]
Page up (][9]
Page down (etn] (3]
Up a level in the hierarchy (et ] a
Down a level in the hierarchy (ctr] w
Context menu for selection [m
Extends selection in direction of arrow any arrow
Navigating in Documents

Displays previous page (etrt ] 4

Displays next page

(et ]y

Displays Page Sorter

[otr]) a

Exits Page Sorter

(et ] w

Switch between applications on a split page

[etn ] (tab]

Moves focus backward within a page

Wizards and Templates

Add a column to a matrix after the current column (gshift]
Add a row to a matrix after the current row

Integration template (oshit]
Derivative template (gshit] E]

Math template palette

E or (1] ()

Fraction template

©2012 Texas Instruments Incorporated 2
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Modifying the Display

Increase contrast etn]
Decrease contrast (etn] (-]
Power off @
Using Application-Specific Shortcuts

Select all in Notes or Program Editor @ @
Check syntax and store (in Program Editor) etrl]
Insert Data Collection console (etn] (D)
Find (in Program Editor) @ E]
Hide/Show Entry Line (in Graphs or Geometry) @ @
Go To (in Lists & Spreadsheet, Program Editor)

Find and Replace (in Program Editor) [etr ] [H]
Insert Math Box (in Notes) @ @
Open the Scratchpad [E]
Recalculate (in Lists & Spreadsheet) (et ] [R]
Add Function Table (in Lists & Spreadsheet, Graphs, and Geometry) @
Group/ungroup @ @ /@ @
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Activity Overview

In this activity, you will explore resources available at education.ti.com. You will browse for activities at
Math Nspired, Science Nspired, and TI-Math. You will search for activities using the Standards Search
and Textbook Search, and you will explore additional information regarding professional development.

Materials
e Computer with Internet connection

Step 1:

Go to education.ti.com > Downloads & Activities. Select either Math Nspired or Science Nspired.
These pages can also be accessed directly at mathnspired.com and sciencenspired.com. Select a
subject on the left and view the available units.

Step 2:

Select a unit from the list. When a unit is selected, a table appears with an image from each activity. The
table contains links to download, recommend, and save each activity. It also identifies each activity type:

Icon Type Description

Bell ringers are short lessons designed to help transition

Bell Ringer . : .
ng quickly into class after the bell rings.

Interactive, engaging lessons allow students to perform
Action Consequence actions on a mathematical object or scientific simulation,
observe consequences, and make conjectures.

Simulation Each lesson contains a pre-made TI-Nspire™ document, a
Student Activity, and Teacher Notes.

In addition to the Student Activity and Teacher Notes, the
Create Your Own lesson also includes step-by-step instructions on how to
create the TI-Nspire document.

Data Collection Labs give students the opportunity to collect
and analyze real-world data with more than 50 data
collection sensors from Vernier Software and Technology™.

Data Collection with
Probes

The Teacher Notes identify opportunities to use the TI-
Nspire Navigator System, including opportunities for Quick
Polls, Class Captures, and Live Presenter.

TI-Nspire™ Navigator™
Compatible

©2012 Texas Instruments Incorporated 1 education.ti.com
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Step 3:

Select an activity from the list. The activity page shows math
objectives, relevant vocabulary, and additional information about the
lesson. A video offers a preview of the lesson, and related lessons
are recommended below.

Icons above the Downloads section allow you to recommend, save,
email, and print an activity. Links to Facebook and Twitter are also
available. The Downloads section contains links to activity files.
Links for Standards Alignment, Textbook Alignment, and relevant
Tech Tip Videos are also available.

Step 4:

I

=1 k=

Downloads

Download All Files (ZIP)
Teacher Notes PDF
Tkhepire Activity TNS
Student Activity DOC
Student Activity PDF

Alignment

Standards Alignment
Textbook Alignment
Tech Tips Videos

Grab and Drag a Point on a Number
Line

Explore the Standards and Textbook Search channels on the left. Select a set of standards or a textbook

from the drop-down box, select a grade, and click Search.

Standards Search

Search for lessons that align to these curriculum and assessment standards

Textbook Search

Standards Search Textbook Search

Standards Please select standards -

Grade Please select a grade -

Step 6:

Textbook Please select a textbook

Grade Please select a grade ~

Search for lessons that align to select textbooks from these publishers.

Go to Downloads & Activities > Tl Math. This page can also be accessed directly at www.timath.com.

Featured TI-Nspire™ and TI-84 Plus activities for various subjects appear in the center of the page. Links
to activity archives for each subject appear on the left. Click one of the featured activities. The activity
page contains an overview, a video preview, activity files, and alignments for standards and textbooks.

Step 7:
Go to Professional Development > Online Learning.

The Tutorials page contains link to free Atomic Learning video
tutorials. There are video tutorials for the TI-Nspire™ handheld, the
TI-Nspire™ software, and the TI-Nspire™ Navigator™ System.

The Webinars page contains links to upcoming, free PD webinars.
The Archive page contains recordings of past webinars.
Associated webinar documents are available for download.

Step 8:

Lbtamic

learning:

Explore each of the following pages by clicking the appropriate tab: Products, Downloads & Activities, In
Your Subject, Professional Development, Funding & Research, and Student Zone.
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	Answer the question on page 1.9.
	Read the objectives of the experiment and the list of materials.
	Procedure: 
	Answer the question on page 1.25.
	Answer the question on page 1.26.
	Answer the question on page 1.27.
	Answer the question on page 1.28.
	Answer the question on page 1.29.
	Answer the question on page 1.30.
	Answer the question on page 1.31.
	Answer the question on page 1.32.
	Answer the question on page 1.33.
	Answer the question on page 1.34.
	Extension:
	Obtain the following information:
	1. Slope and vertical and horizontal axes intercepts from massn vs. voln from the best fit line
	2. Slope and vertical and horizontal axes intercepts from masst vs. volw from the best fit line
	3. Mean value of dens (insert a Calculator page and use the Statistics menu)

	Nailing_Density_PD_Teacher.pdf
	Answer: neither
	Answer: Neither a pound of feathers nor a pound of lead is heavier—their masses both are equal to one pound. However, the lead has a much greater density since the volume of one pound of lead would be much less than the volume of pound of feathers.
	Answer: mass per unit volume
	Answer: 
	Answer: y = 7.52x – 161.8
	Answer: 6.07 
	Answer: 
	Answer: The volume for zero nails is not zero. The volume for zero nails is the initial volume of water in the graduated cylinder.
	Answer: m = D ( V
	Answer: m = 7.52
	Sample answer: The equations are the same since mass is graphed on the y-axis and volume on the x-axis and the relationship is linear.
	Answer: the density of the nail
	Answer: 
	Answer: Because of experimental errors in the mass and volume of the nails
	Answer: iron and steel
	Answer: The mass increases.
	Answer: The density is unchanged.
	Answer: extensive property
	Sample answer: The density of a substance is a constant independent of mass and volume that only changes only with temperature. Density is an intensive property that is characteristic of a substance. Density can be used to identify a substance.
	Pages 1.35-1.36 
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