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Activity 1: Use an image and QuickPlot&Fit-EQ to create an equation; then use a grid
to create additional equation models and compare representations
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1. Prepare your calculator as follows GRAPH SPEED Xres=1

a.
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PolarGC
Press [2nd][format]. Coordoff

Use arrow keys to select each GridOff GridDot

enter|- GridColor:
and then press . Axes : BN

e GridLi LabelOf f WEE]-1=2Re]y]
ndbine ExpProOff
e GridColor: Gray BorderColor:

e Background: Image4 Backsround:
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PRESS [<1 OR [>1 T0O SELECT AN OFTION

RectGCHms
q
GridOff (
GridColor
Axes: I
LabelOff
Ey

BorderCol

Backsround:[ Imased [
Detect Asymptotes: [ Off

Detect Asumptotes: [ Off
Press .

e Select ZoomFracl/8 (press E]E]) and press to display a
preset window which is fiiendly (pixels are Ax = Ay = 1‘—6 apart

when the arrow keys are pressed as you navigate across the screen)
as well as square (producing a true geometric perspective.)

e If GridLine is selected, a square window with Xscl = Yscl will

display a square grid instead of an oblong rectangular grid.
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MEMORY
81Z2Integer
:ZoomStat
:ZoomFit
:ZQuadrantl

0

:ZFraclr/3
:ZFraclsz4

@
A
B: ZFracls/z
C
D
E

:ZFracl/s
[@¥ZFracls/8

Assume the path of the water fountain passes through (2, 0) and has an axis of symmetry x = —1.
Complete the boxes in the coordinates below with integers. Utilize symmetry.
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2. The equation of the parabola can be found using analytical techniques given its zeros and additional points in
factored form y = a(x—r)(x—s), but we can also use QuickPlot&Fit-EQ to create the equation as follows:

a. Press [stat]. Use the right arrow{»] and the up arrow (4] to select QuickPlot&Fit-EQ and press enter].

CALC TESTS EDIT TESTS
FHEdit.. 1:1-Var Stats
2:SortA( 2:2-Var Stats
3:SortD( 3:Med—-Med
4:ClrList 4:LinRega(ax+b)}
5:SetUrEditor 5:QuadRes
6:CubicReoa
7:QuartRes
8:LinRea(a+bx)
9:LnRe9
@:ExPRe9s
A:PwrRes
B:Logistic
C:SinRe9
D:Manual-Fit Y=mX+b
EQuickPlot&Fit—-EQ

b. Use the arrow keys to move your cursor to the four points shown in Question 1e¢, pressing to drop points.
Be sure to drop points on the integer values.
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QUICKPLOT & FIT-EQ QUICKPLOT & FIT-EQ QUICKPLOT & FIT-EQ QUICKPLOT & FIT-EQ

| | ! |
4

DROP POINTS DROP POINTS DROP POINTS DROP POINTS
%=0 Y=4 K=2 Y= K="y Y=o ®=-2 Y=y FITEQ
NORMAL FLOAT AUTO REAL RADIAN MP M
c. Press the hard [graph| key to select the FITEQ. Then select 3: QuadReg.
1:Med-Med
2:LinRe9Ca.x+b)
NORMAL FLOAT AUTO REAL RADIAN HP ANCCLI
] Y:CubicRed
d. Press the QUICKPLOT & FIT-EQ 1] L e i
hard graph key Re9EQ="0.5X"2+"1¥+Y " I gill:LnRReegsto_i-hx)
to select ETORE. i . BiExpRed
f 1] o:Lodistic
i A:SinRed
DROP POINTS B:Points only
B Y > FITEQ
.. <
i KList:[ L1
o YList:[L2
STORE RESULTS? :
STORE| Setup Plot: m

Store RegEQ:[ Y1
> CLEAR]

e. On the pop-up spinner select OK.

Press .

f. For this window, use what you know about quadratics to find equations in each form using the templates below.

Factored form: y=

(r— )x + )

2
b I (€ I )
If you enter these equations into Y2 and Y3, you can check your equations are equivalent by comparing
coordinates in both the graphs and tables.

Vertex form:
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Suppose we shift the axes horizontally to the right 2 units so that the water

falls through the origin as in the image to the right. I

a. Deselect any equations. Turn off Plotl1.
e Press and sit your cursor on top of the equals sign.

e Press to deselect.
b. Shift the axes horizontally. =
e Use Xmin=-10.25, Xmax = 6.25.
e Alternatively, you could also subtract 2 from Xmin and Xmax in the ZFrac1/8 window.

Report the equations of the parabola for this set of axes in both factored form and vertex form below in Question 6.

. Suppose we reset the window to ZoomFrac1/8, then shift the axes horizontally

to the left 4 units so that the water rises through the origin as shown to the right. = i

a. Deselect any equations as in 3a. ]

b. Shift the axes horizontally. .
e Use Xmin =—4.25, Xmax = 12.25.

e Alternatively, you could also add 4 to Xmin and Xmax —
after resetting the ZFrac1/8 window.

Report the equations of the parabola for this set of axes in both factored form and vertex form below in Question 6.

. Suppose we reset the window to ZoomFrac1/8, then shift the axes horizontally

so that x = 0 is the axis of symmetry.
i |

a. Deselect any equations as in 3a.

b. Shift the axes horizontally.
e Use Xmin = —7.25, Xmax = 9.25.
e Alternatively, you could also add 1 to Xmin and Xmax i 4
in the ZFrac1/8 window.

Report the equations of the parabola for this set of axes in both factored form and vertex form below in Question 6.

. Compare the formulas in Questions 2e, 3, 4, and 5.

Equations in original ZoomFrac1/8 window in 2¢: fx) =  (x—_ Y+ ) =_ x+_r+_
Equations in ZoomFrac1/8 window shifted right 2 in #3: y = =
Equations in ZoomFrac1/8 window shifted left 4 in #4: y = =
Equations in ZoomFrac1/8 window shifted left 1 in #5: y = =

. a.  Which choice of axes do you prefer? Why?
b. What parameters are the same in each of your equations? Why would this be reasonable?
For the parameters that are the same, indicate what each represents in terms of the graph.

We chose this viewing window to demonstrate how QuickPlot& Fit-EQ can give us the same results as an analytical

approach. When analytical techniques are less practical (we rarely get nice integer values for sample data points),
QuickPlot& Fit-EQ can still be used!
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Activity 2: Use AList to find and create equations

The following growth chart for U.S. boys is available for download at https://www.cdc.gov/growthcharts/cdc-charts.htm
(Similar charts are available for girls, for newborns to 2 year olds, and for other countries. We picked U.S. boys for the
purpose of Activity 4.)

2 to 20 years: Boys NAME
Stature-for-age and Weight-for-age percentiles RECORD #
12 13 14 15 16 17 18 19 20
Mother'sStature ____ Father’s Stature | I | ' I cm_ in
Date Age Weight Stature BMI* AGE (YEARS) ‘ 76—
—1190-
% P74
=90 1o |
e 81 70 s
z — 1180 T
// 504 [70-] A
/ — L 1175- T
AT | 681
*To Calculate BMI: Weight (kg) + Stature (cm) + Stature (cm) x 10,000 e 1704 u
or Weight (Ib) + Stature (in) + Stature (in) x 703 L0 66— R
T r T v T r T r r L—
in FemT—3—4—5—6—78 9710711 // 7 = 1165 64 .
L160 _ / // /,/ 160
15 /) ~ Z 1ss] O]
S g ! Cen-
T [ lis0 /] fé 150120
A 58+
T 145 T T 7 //// 7 T ‘
U [56- AN AN |
-140 ra 1051230
R _54_ / ///

E 135 &4 ,/ // —1100+2201
52 VASINEY, 49512101
130 7 7 /,95 95
20425 ,/ // v o= 9012001
_48__1 20 I 1 / A// / 1 I / 90 85_‘1 90

DA r |
46, |y // . . ,/ | || 11801
L 44 // % 74 / 17 +170-
10 Vo4 V4 757
_42—_1 05 //// / J0=_70_4 60-
T H50-
=257 F T
_38__95 I// /// ’// / // L 60‘_1 30 é
=10
—36- / T 1 / ; / // / L] 5= e 1 H
90 / - _ _ v / _ ] 551120 T
—34—_85 // ! ] ! /| A £ /4/ 504110+
Lol Y A7 00
80 7 45
304 / // 404901
809 35 X ,& | 35801
w —70—_ P // / _—70'

30 7 - = 30
ool oz b
G _50__20 I -~ /:/%/ T 20'_50_
A=

IR ——— 1 ta0-
L 10-= {10
Ib | kg AGE (YEARS) | | kg |
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Published May 30, 2000 (modified 11/21/00). 7
Page 5 SOURCE: gevlz\otped lbélhfte N;:\tiog:l antsf for Heslth Sti:tist\cs cijn'j:c)II‘?':;)(')jn’:ltiont_with 2000 H‘:

e National Center tor ronic Disease Frevention an eal romation . _]
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https://www.cdc.gov/growthcharts/cdc-charts.htm

You can download the data to produce the smooth curves at https://www.cdc.gov/growthcharts/cdc-data-files.htm.
See the Appendix 2 of this handout to import a .csv file to your graphing calculator as a list or a matrix. Once it is in a
list, we can send the data to a set of calculators following the steps in Appendix 3.

Press 1:Edit to view the data for a boy’s height (cm) vs age (months) in the 95th percentile.

From the CDC Website: “1.5 months represents 1.0-1.99 months or 1.0 month up to but not including 2.0 months of age.”

1. Once you have the data in your TI-84CE, display a plot of age (months) in L1 and height (cm) in L2 for males in

NORMAL FLOAT AUTO REAL RADIAN MP n

the 95th percentile.
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a3} Flotz Flot3

e  Press [2nd][format], turn off gridlines and
background image, and clear all

STAT PLOTS

equations in the menu. L La ?;F . E;]Epgf& LA The Hb- HIH [
Alternatively, perform a 2:Plot2..0ff Xlistili
“soft reset” as shown in the Appendix 1| l=<L1 L2 @ Ylist:L: n
If you do a soft reset regularly, the 3:Plot3..0ff Mark :o_+ .
. g Lot o :
following may become familiar: 4:P1 OL:__ 50;'} Color —
«[2nd] [mem](7](2][2].” 5:PlotsOn

e Press :2nd [stat plot].
e  DPress|enter| to select Plot 1.
e Turn Plot 1 on and select a Mark.
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MEMORY

NORMAL FLOAT AUTO REAL RADIAN MP n

1:ZBox —
2:Z2o00m In /
Press - 3:Zoom Out
e Select 9: ZoomStat. 4:7Decimal /
P enter|. 5:ZSquare
° Iess 6:Z25tandard /
When working with students, you may wish 7:2Trig ]
. 8:ZInteger
to ask students to manually set the window EMZoomStat

based on the graph on the growth chart on

the previous page. NORMAL FLOAT AUTO REHL NORMAL FLOAT AUTO REAL RADIAN MP ]
NF‘MES m MF‘TH L1 Lz L3 Ly Ls
5 C o Ta AT 5 |26 | T 1: SortAl tus |assos | T[T T
. Create the list L3 = AList(L2). : : >:SortD( 255 | 9553
' ) ) 3:dim( 275 | 95.258
Method 1: Use the Stat Editor : . 4:Fill( 28 196.951
RERT ' ' S:seaqal ' '
* Sit your cursor on the top of L3. 352 |aagon| 7 [HBeList( 33.5 | 99.874
e Press 8:Select( -
) Z s |te=H \ 9laugment ( Lo=alist(L2)
e Press[2nd] [iist].
* Press the right arrow ] to OPSand select 7:AList(
e Press(2nd [L2] to select L2. NORHAL FLOAT AUTO REAL RADIAN MP [
e Press|enter|.
Method 2: Use the [Sto~] Command on the Calculator Home Screen
e Press [quit] to go to the calculator home screen.
e Press [list]. Press the right arrow [*Jto OPS and select 7:AList(
e Press|2nd [LZ] to select L2. Press :St0+|.
o Press[2nd][L3] )] to select L3. Press[enter].  |alistcL2)oLs
(043488821 0.90229899 0.»| | .\ 5 4nacgacsy
3. What are the units of the data in L.3?

Suppose we created the list L4 = AList(L1). What would be the units of the data in L4?

c. Suppose we created the list L5 = L3/L.4. What would be the units of the data in L5? Discuss what L5 represents.
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This means, for this data set, 48.5 months
represents the data for a 4 year old boy.
In the 95th percentile, how fast is a boy at that age growing?
Report to 2 decimal places.

a. c¢m per month or in per month or
b. cm per year or in per year or

ft per month.
ft per year.

TIP: As a reference, typical smart phones are about 7 — 8 cm wide or
the length of three U.S. quarters that are placed side by side.

4. From the CDC: “1.5 months represents 1.0-1.99 months or 1.0 month up to but not including 2.0 months of age.”

NORMAL FLOAT AUTO REAL RADIAN MP

1]

L1 Lz Lz Ly Ls 1
445 107.06 | 0.6204
Y5.5 107.68 | 0.6173
Y6.5 108.3 | 0.614y
y7.5 108.91 | 0.6119

IETH 109.52 | 0.6097
49,5 110.13 | 0.6077
£0.5 110.7Y4 | 0.606
51.5 111.35 | 0.6046
52.5 111.95 | 0.6033
53.5 112.55 | 9.6022
I 113.16 | 9.6013

L126)=48.5

The Last Answer (Ans) command allows you to reuse the result of the most recent calculation in subsequent

operations. It is automatically updated with each press of the key. Use the calculator home screen and the
last Answer command to create a recursive formula modeling the monthly growth of a boy in the 95th percentile

starting at age 4.

e Press [quit] to go to the calculator home screen.

e Type 109.52 for the initial output.
o Press [2nd]fans](+] 0.61 to build the expression.
e Continue to press repeatedly.
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Doing the above enables us to build a table of outputs on the calculator home screen.

Wouldn’t it be awesome to include the inputs as well? See the next item.

To create a table on the HOME SCREEN of both inputs and outputs, use a list.

e Press [quit] to go to the calculator home screen if not there already.

e Press[2nd][{]48.5(5]109.52 [2nd][ }][enter] for the initial row.

e Type the next row as shown at right. Press .

e Continue to press repeatedly.

NORMAL FLOAT AUTO REAL RADIAN MP n

{48.5,189.52}
{48.5 189.523

{Ans(1)+1,Ans(2)+0.61}

e 4202, 110 133

{Ans(1)+1,Ans(2)+0.61}
{50.5 110,742

recursive equations:
{Ans(1)+1.Ans(2)+8.61}
{51.5 111.35}

h
s = e SRR R AR AR

e Compare with
the data in L1 and L2.

Write this as a set of
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{48.5,189.52}
{48.5 189.52}

NORMAL FLOAT AUTO REAL RADIAN MP n

{48.5.109.52}
e £ 28221022923

{Ans(1)+1,Ans(2)+@.61}
{49.5 110.133

1]

Ls 1
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L2
107.06
107.68
168.3
108.91
199.52
116.13
116.74
111.35
111.95
112.55
113.16

L1(26)=48.5

L3
0.6204
0.6173
0.614Y4
0.6119
0.6097
0.6077
0.606
0.6046
0.6033
0.6022
0.6013

Lu

Press and enter an equation that represents the monthly growth chart,
in cm, of a boy in the 95th percentile.

a. Report your equation: y = (x—48.5)+
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b. Zoom in to explore the goodness of fit:

Page 8

e Press 2: Zoom In.

e Move your cursor so it’s anywhere on the scatterplot and
press . This will be the center of the new viewing

window.

Press 9: ZoomStat to return to the previous window.

Or you can use the right arrow and press 1: ZPrevious.

Press [2nd][tablset]to make the table settings as follows—— >

Press [2nd][table] to get a numerical look at this model.

Use your table to complete the boxes.

Report your equation: y = X+

NORMAL FLOAT AUTO REAL RADIAN MP n

MEMORY
1:ZBox
FPRZoom In
3:Zo0om Out
4:7Decimal
5:ZSquare
6:Z25tandard
7:2Tria
8:Z2Integer
9lZoomStat
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ZOOM
MzPrevious
2:Z2oomSto
3:ZoomRcl
4:SetFactors..

TABLE SETUP
TblStart=0
aTbl=1
Indent: Ask

Derend: Ask

NORMAL FLOAT AUTO REAL RADIAN MP

OO~ .LDWN -

>
1l
@

Discuss how good the equation fits the data by completing the boxes in the statement below with integers.

The model fits the data very well for ages

years (
to

years (

months)

months).



Activity 3: Robert Wadlow, “The Alton Giant”(1918-1940)
The Tallest Man Who Ever Lived

(Guinness Book of World Records & http://www.altonweb.com/history/wadlow/
https://www.youtube.com/watch?v=UqgqgFc7ggU40 (71 seconds)
https://www.youtube.com/watch?v=0htHIB-FK44 (2.5 minutes)
https://www.youtube.com/watch?v=Q8tsfEBOUP4 (32 seconds)

2 3 a4 5 6 7 8 9

1

|HH|HH|HH|IHI|HH|HH||IH|IIH|HH|Hll'HH|Hll|lHO[HH'H!I“HI'HH|HH|I

Robert Wadlow with his father. Harold Wadlow.
Harold is 5’ 11.5”. How tall is Robert?
How old was he when this picture was taken?
Hint: Use proportional reasoning to determine his height.

Robert Wadlow was born in Alton, Ohio. According to the altonweb website, his abnormal growth rate was caused
by an overactive pituitary gland that produced too much growth hormone. Because of his weight, he needed special
braces on his legs. An infection caused by chafing of the braces led to an early death at age 22. It is not likely this
height record will ever be broken because there now is medication to control this condition.
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You can acquire the following data at https:/guinness-world-records.fandom.com/wiki/Robert Wadlow#Height chart

Age Height Size of

Birth 1 ft8in (0.51 m) Average newborn

6 months 2 ft 10%in (0.88 m) 2-year-old

1 year 3ft6in (1.07 m) S-year-old

18 months 4 ft3%in (1.30 m) 8-year-old

2 years 4 ft 6% in (1.38 m) 10-year-old

3 years 4t 11 in (1.50 m) 12-year-old

4 years 5ft3in (1.60 m) 14-year-old

5 years 5ft 6% in (1.69 m) 15-year-old

6 years 51t 7in (1.70 m) Height of average adult male (global average).
7 years 5ft10in (1.78 m) Height of average adult male in the United States.
8 years 6 ft 0in (1.83 m) Height of average adult male in the Netherlands.
9 years 6 ft 2% in (1.89 m)

10 years 6 ft 5in (1.96 m)

11 years 6ft11in(2.11 m)

12 years 7ft0in (2.13 m)

13 years 7 ft4in (2.24 m)

14 years 7ft5in (2.26 m)

15 years 7t 10 in (2.39 m)

16 years 8ft1%in (2.47 m)

17 years 8ft3in(2.51 m)

18 years 8 ft4in (2.54 m)

19 years 8 ft 6% in (2.60 m)

20 years 8 ft 7% 1n (2.62 m)

21 years 8 ft 8 in (2.64 m)

22.4 years 8ft11.11in (2.72 m)

1. The above data can be typed directly into the lists, or you can
create a CSV file from the data on the website and send it to
students’ calculators. We sent this data to you in list LWYR, years,

and list LWFT, feet, created from the CSV file.
Using years and feet has an advantage of familiarity to our

standard units. (00,51 1.5234567
For convenience, copy the data sent to you into lists L5 and L6. '{'lfl_:gglg266667 2.875 3.5 4.9

2. Create a plot of the data in Plot 2.

Plotl [glhe4 Plot3

o Clear all data in the Y= menu. [N Off
e Press|2nd| [stat plot]. TH":’E PIEE L2 T e R [
r Xlist:lLs
e Press|enter] to select Plot 1. Select Off to turnoff Plotl. Ylist:Le
o Select Plot2. Select On. Then change Xlist and Ylist to Mark E + -
L5 and L6. For Type, select the scatterplot icon. Color: SV
e Select a Mark. I |

e Choose an appropriate Window or

Press . Select 9: ZoomStat. Press . gooste :

Adjust the window if desired so both axes are displayed.
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3. From age 2 until he died at 22, the data points lie almost in a straight line. What does this imply?
What does this tell us about Wadlow’s rate of growth? (i.e. what function family is most representative
of the shape of the scatterplot?)

4. Explore all the ways can you find a linear equation that model’s Wadlow’s growth from age 2.

e algebraically using appropriate coordinates.
e using regression analysis.
o using Quickplot&Fit-EQ

¢ using Manual-Fit.

5. Interpret the slope of this line of best fit. What does it tell you about Robert Wadlow?

6. Use your equation to predict Wadlow’s height if he’d lived to be 25. How about 35?

7. Predict if and/or when he would reach 10 feet tall.

8. Interpret the y-intercept for this model. What does it imply about Wadlow? Is this a reasonable assumption?
If not, does it mean the model is not a good model? Why or why not?

9. Critique the claim on the Website https://guinness-world-records.fandom.com/wiki/Robert Wadlow at age 13:
“World's tallest Boy Scout, averaging a growth of 4 inches (10 ¢cm) per year since birth.”
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2. Answer the question in the title of this activity.

Page 12

Activity 4: How Does Wadlow’s Growth Chart Compare
to a Boy in the 95th Percentile in the United States?

To show both Wadlow’s yearly height and the height of a boy
in the 95th percentile, we must convert units.

One option is to convert L1 and L2.

a. Convert months in L1 to years and store in L3.

of W
2.540M 121y

c. Press(2nd] [stat plot].

e Press to select Plot 1. Select On.
e Then change Xlist and Ylist to L3 and L4.

e Press . Select 9: ZoomStat.

Convert cm in L2 to feet and store in L4.

NORMAL FLOAT AUTO REAL RADIAN MP n

Lirs123L3
{2 2.041666667 2.125 2.20»

NORMAL FLOAT AUTO REAL RADIAN MP n

Lirs12-L3
{2 .2.041666667 2.125 2.200

L2,/2.54,123 4
{3.951924357 3.066247713 »
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STAT PLOTS
FAPlotl..0n

e L Ly
Plot2..0n

[+ Ls Le o
:Plot3..0ff
[et L2 L2 o
:PlotsOff
:PlotsOn

abs W N




Answers to Activity Questions

Answers to Activity 1

1c. These coordinates are shown in step 2b.
2f. y=—-0.5(x — 2)(x+4)

6.

Ta.

7b.

y=-0.5x+1)>+4.5

Equations in original ZoomFrac1/8 window in 2¢: flx) =-05(x—2)(x+4) =-0.5x+1)>+4.5

Axes in ZoomFrac1/8 window is shifted right 2 in #3:  y =-0.5(x)(x + 6) =-0.5(x+3)*+4.5 =£fx+2)
Axes in ZoomFrac1/8 window is shifted left 4 in #4:  y =—0.5(x— 6)(x) =-0.5(x-3)*+45 =fix—4)
Axes in ZoomFrac1/8 window is shifted left 1 in #5:  y =—0.5(x—3)(x+3) =-0.5(x)*+4.5 =fix—1)

NORMAL FLORT Alg

The choice of axes is personal taste, but in practice, translation of the axes can significantly simplify a problem
and its resulting equation. Typically a favorite choice is to have the vertex of the parabola located on the y-axis.

Each equation has the same leading coefficient, —0.5. This value is the compression factor of the parabola.

This is reasonable since each parabola has the same shape.

In vertex form y = a(x—h)* + k, each equation has the same k value, 4.5. This value is the maximum height of the
parabola. This is reasonable since each parabola was only translated horizontally and not vertically

Answers to Activity 2

3a. The data in L3 is the differences in successive heights, the units are cm.

3b. The data in L4 is the differences in successive ages, the units are months

3c. The data in LS5 is the average rate of change of the boy’s height, in cm per month.
4a. 0.61 cm per month or 0.24 inches per month or 0.02 ft per month.

4b. 7.32 cm per year or 2.88 inches per year or 0.24 feet per year.

6.

We can write this as a set of recursive equations: /; = 109.52
hpe1 = hy, +0.61

7a.y= 0.61(x — 48.5) + 109.52

7b. y= 0.61x + 79.935 ggER?SHI; FI‘-IZII-I?ngrlu.m REAL RADIAN MP
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7¢. The model fits the data very well for ages 3 years (36 months) to 8 years (96 months)

HORMAL FLOAT AUTO REAL RADIAN HF ﬂ NORHAL FLOAT AUTO REAL RADIAN HFP n

¥1=8,61C(%-48.50+108.52 ¥1=8 B61CX-48.50+109.52

—

e

...............................................................................................................................

H=36.272727 Y¥=102.06136 H=96.163636 ¥=138.59482

Extrapolation of the linear model to a birth height of 79.935 cm = 31.47 inches = 2.6 feet would be science fiction.

Answers to Activity 3

3. It implies that his growth rate is linear. It implies that he grew at a constant rate.

4. algebraically, using f{2) and f{22.4), we get f{x)=0.22(x-2) + 4.52 sl e G LU ISLE UL |
Y2518
5. Wadlow grew at an average rate of 0.22 feet per year (2.64 inches/year) I _‘_,./

6. f25)=9.58 feettall  f(35)=11.78 feet tall. ﬂ/

7. We can solve this graphically by graphing Y2 = 10, by adjusting the ;',"n
window settings and then using CALC to find the intersection of the I—+|—H-0+H+|—|+H—|+H—0—H+|—|—H+H+H—|—H—|
two graphs. Using our model, Wadlow would’ve been 10 feet tall at e S

age 26.9 Window: [-1, 36] by [-1,12]
8. The y-intercept of the model implies that Wadlow was 4.52 feet tall at birth. No, it is not a reasonable
assumption (just ask any mother). The model is still a good model, but it applies only between ages 2 and 22.
This is a great example of the dangers of using models to simulate data. We must be careful about extrapolating
beyond the domain of the given data.
NORMAL FLOAT AUTO REAL RADIAN MP
9. Not sure where they got this result. If we assume a linear rate of ¥275.23X/12+5/3
growth from 0 to 13, he grew 68 inches in 13 years. This is about
5.23 inches per year (so Guinness’s claim of 4 inches per year
actually is too little). It’s important to note that at birth his height
was normal (20 inches), but he grew during his first 2 years at an
especially fast rate. (17 inches per year). We can create the equation
of a line with slope 5.23/12 ft per year through (0, 5/3) to compare
this model with the data.

K=o ¥=1.6666667

Answers to Activity 4

2. Between ages 2 and 15, his growth rate is about average (note that the

Ploti:LasLu
graphs of Wadlow and a boy in the 95th percentile are almost parallel
between ages 2 and 15). - @t
oo
a
L
:FV‘/
X=14.958333 Y¥=6.9296669
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Appendices

Appendix 1: Perform a “Soft Reset” on Your TI-84 Plus Family Calculator

A“soft reset” (also called Resetting Defaults) restores your calculator to the original settings it had when you first
took it out of the box, but it will not delete any stored data (equations, lists, programs, etc. )

Mode settings
Y= Functions off
Plot settings off

Format settings
rand seed value set to 0

1. Press [mem].

2. Press to select Reset...

Viewing Window returns to standard [—10, 10] by [-10, 10]

NORMAL FLOAT AUTO REAL RADIAN MP n

MEMORY
1:About
2:Mem Management-Delete..

Use a soft reset before beginning an activity if a previous class has used the same set of calculators.

NORMAL FLOAT AUTO REAL RADIAN MFP n

EELRl ARCHIVE ALL
1:A11 RAM..
PHDefaults..

3:Clear Entries
4:ClrAllLists
S:iArchive
6:UnArchive
FAReset...
8:Group..

The three periods indicates that
this door has more behind it and is
not the end of the journey yet...

3. Press to select Defaults...

NORMAL FLOAT AUTO REAL RADIAN MP n

RESET DEFRULTS
1:No

4. Press to select Reset.

If interested in more, here is a youtube video about memory management.
Appendix 2: Use TI-Connect to Import a CSV File and Convert to Lists

You will need your standard-A to mini-B USB cable
and TI Connect™ CE software (available for free at
education.ti.com).

1. Create (or download) a spreadsheet of data.

Be sure the following is true of your spreadsheet.
e  Only decimal real numbers or integers are allowed. No complex numbers. No text in any cell.
e No numbers can contain a comma.

A B C D E

e Data must start in cell Al. 1| 24 92.19688 0 1.666667

2 24,5 92.63177 0.5  2.875

3 25.5 93.53407 1 3.5

2. Save your spreadsheet as a *.csv file. 4 26.5 94.40885 1.5 4.270833

5 27.5 9525754 2 4.520833

Page 15 6 28.5 96.08149 3 4.916667
7

29.5 96.88198 4
HeightData ®
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https://www.youtube.com/watch?v=ZQkNsaR-dTs
http://education.ti.com/en/us/home

3. Import as follows:
Connect the TI-84 Plus CE to the computer using the standard-A to mini-B USB cable.
Turn on the graphing calculator.

Launch the TI Connect™ CE software on your computer.
Open the Calculator Explorer workspace______

File Edit U Actions Help
. . s,
to specify how many columns are in the = @ < Import your Data S
spreadSheet' O] CONNECTED CALCULATORS (1) TI-84 Plu  Prior to importing your spreadsheet saved in csv file format, make sure
your data starts in cell A1, contains only Real numeric values, and does
= T1.84 Plus CE - 4ACT NAM not contain text.
H % 0553.0 B imd
= @ Select calculator file type for conversion:
jSd| Ima
G imd FUENAME: HeightDatacsy
k] ma COLUMNS:
Edl ma s v 4w
[Ed] 1md e 1
[Ed] Pict 2
0z vy 3
Mz z - CANCEL CONTINUE
02 R near 5 P
02 8§ Real Number 6 B RAM
£2 Send to Calculators X =g
. . . - E2 Name on Calculator X
Decide which lists on the : '
. . FILE NAME: MAME ON CALCULATOR: LOCATION:
calculator will receive ) _ = _
. HIEFORR S o i Custom Real List names can be up to 5 characters in
the data in each column. | reowwe v v length.
HeightData.csv WYR RAM x
You can use L1 through i = = The first character can be A-Z or 8.
. HeightData.csv L e e b s The remaining characters can be A-Z, 8 or 0-9.
L6 or named lists. b
DESTINATION CALCULATORS: L
All Connected Calculators  Ls ulators WFT
S Tr—
Ls
Ls
- CANCEL  DONE
4. Click Send. E0)

£2 11 Connect™ CE

File Edit View Actions Help

iz (6

O] T1-84 Plus CE Archive: 1,263 kB available | RAM: 150 kB available
NAME TYPE 4 SIZE LOCATION
L E @ T1-84 Plus CE - ADBS
05 i...N Window Window 2108 RAM
[ ]

[ 1] 1...N RclWindw User Zoom Recall Window 209B RAM
i...N TblSet Table Setup 20B RAM
012 ¥y Real Number

data x +
012
: X MName

Drag the spreadsheet into the Calculator Explorer workspace.

™~ @8 HeightData

You can also import via the Actions > Import Data (.csv) to List/Matrx... menu.

B2 TI Connect™ CE

Follow the prompts on the dialogue box

5. To save your lists that you created to the computer, drag the lists from the Calculator Explorer to the
desired computer location.
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Appendix 3: Use TI-Connect to Send Files from a Computer to a Set of Calculators

The TI Connect™ CE software allows you to simultaneously connect multiple TI-8x graphing calculator as long as the
calculator has a USB port. For calculators an I/O port only use TI Connect™ 4.0.

1. Connect the calculator(s) to the computer.

e Turn the calculator(s) on.
e Open the Calculator Explorer workspace. — .

Edit View Actions Help

m CONNECTED CALCULATORS (2} Ti-E4 Plus CE Archive: 1658 kB svailable | RaM: 144 kB svailable
HARE TYPE SIZE LOCATION
:D & Th84 Plus CE - 44C7
05530 [E] imaget Background Image 22k Archive
[ ] .

[ T 1 & e i mage Backeround Image 2 kB Archihsg
Ti-84 Plus Silver Edition - 4F&3 B 1ma s, i e bl
U5 2550 |'£] mage3 a.l."-:ﬂmund Image 22 kB Archihng
[E] images Background Image 22 kB Archive
|'£‘| mages Background Image 22 kB Archieg
2] imagen Background Image 22 kB Archhog

e Be sure the calculators appear in the Calculator List Panel. Notice they are not the same TI-8X model
which is OK. If you don’t see a connected calculator on the Calculator List Panel, turn the calculator on.

e Be sure the Explorer Workspace icon -J is selected.

2. Locate the desired file(s) on your computer.
For this workshop, we selected the four lists L1.8x1, L2.8x1, WYR.8x1, and WFT.8xI.

3. Drag the files to anywhere on the Calculator List Panel.

:;:

Edit Wiew Actions Heaip

-
E CONNECTED CALCULA E 1-E4 Plus CE Archinee: 1,658 kB swailable | RAM: 148 kB available
o @ R M eN A TYPE S2E LOCATION |
0553.0 i mage] Background Image 22 kB Archive
» + Co - g 3% kE st b M
i TI-84 Plus Silver Edition - 4583 PY |mage2 Background image ZLH PICHiee
05 2550 [Ea] image3 Background Image 22 kB Archbee A
[E4] images Background Imagy —— —
data X i
= atkground imag| :
[Za] imaged Backgrou @-u
Eal s Picture &L
0z ¥ Real Number 8 wrr )
+ COP}-’ B8 wyr
4. Release the mouse button when you see .
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5. A dialogue box appears which enables you to 2

decide what to do with the files on the receiver’s

calculators.

6. Press Send.

FILE MAME: MAME ON CALCULATOR LOCATION:

LBl Lz b RAM ' x
L2.Exl L2 W RAM L x
WFT.2xl WFT b RAM b X
WYR.Bx WYR b4 FAM W b

DESTINATION CALCULATORS:

=) All Connecled Calculators

|»] Replace existing content with the

Select Calculators

same mame on destination calculators

CANCEL SEND

Appendix 4: Use Manual Linear Fit

Use the Manual Linear Fit to visually fit a linear function to a scatter plot. Some teachers have called this kind of
model a“raw spaghetti” fit or an “eyeball” fit.

1. Once you have entered List data
and displayed the StatPlot,
select the Manual-Fit function.

e Press .
e Use the right arrowE] and
the up arrow twice E] E] to

select Manual-Fit Y =mX + b

e Press .

NORMAL FLOAT AUTO REAL RADIAN MP n

=)l CALC TESTS
MAEdit..
2:SortA(
3:SortD(
4:ClrList
5:8etUrEditor

e Press [f4] (above ) to select an equation not in use.

For our example, we will select Y3.

e Select Calculate and press .
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EDIT TESTS
1:1-V¥ar Stats
:2-Var Stats
:Med—Med
:LinRea(ax+b)
:QuadRea
:CubicResg
:QuartRes
:LinRea(a+bx)
:LnRea
:ExPReg
:PwrRega
:Logistic
:SinRega

OPIDOVE~-IGUTRAON

PHManual-Fit Y=mX+b
E:QuickPlot&Fit-EQ

NORMAL FLOAT AUTO REAL RADIAN HMP n

Store EQG:
Calculate

[FRACTFUNCI

NORMAL FLOAT AUTO REAL RADIAN HMP n

Manual-Fit
Store EQ:Ysz
Calculate




. NORMAL FLOAT AUTO REAL RADIAN MP =
2.  You will be taken to the Graph Screen. ST Fik Erar) n
e Position your cursor to a point

on the line and press to

drop a point. A NORMAL FLOAT AUTO REAL RADIAN MP )
e [fyou press the hard Graph key =

you can use the pop-up spinner

to change the

for the color and thickness.

MANUAL-FIT ¥=m¥X+b

.132576 ¥=9.7804878 [STYLE|

e Position your cursor to a second

point on the line. Press to drop the second point.
You can adjust the line in the next step. ELTE O v=n.2317073 [ETYLE

n
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SELECT m OR b; [ENTER] TO EDIT OR DONE

3. The equation Y=mX+b is displayed. ; T AR AALSS
The current value of m is highlighted in the equation. Notice Context Help:

[DONE

NORMAL FLOAT AUTO REAL RADIAN MP n

NORMAL FLOAT AUTO REAL RADIAN MP .y
* Press(enter] and type SELECT m OR bs [ENTER] TO EDIT OR DONE

a new value of m if desired. Y={RELFIX+4 4159

]

SELECT m OR b; [ENTER] T0 EDIT OR DONE
YR +4.4159

o Press to display mmﬂ“""@u

the new value of m. e

The screen dynamically displays & o
the revised m or b value and

refreshes

the displayed graph. m=0.2 [DONE |
N

NORMAL FLOAT AUTO REAL RADIAN MP =
SELECT m OR bs CENTER] TO EDIT OR DONE

4. Press the left E] or right E] arrow ¥=0.2 X+RFLE]
keys to move from m to b and
adjust as in the previous steps until

ﬂﬂ
you are satisfied. Then press the il
hard Graph key to select LDONE I,J.,n““‘““uu

or press [quit].

NORMAL FLOAT AUTO REAL RADIAN MP .;;;.n

SELECT m OR b; [ENTER] TO EDIT OR DONE

Appendix 5: Data Sites for Exploration

With the help of an Al Chatbot from ChatGPT, we have HERE a compilation of links to sites containing real
world data for exploration in middle and high school math curricula. This list is specifically for linear or
exponential models, but change the prompt to find additional possibilities for activities.
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https://chatgpt.com/share/67e4507e-b874-8007-9936-4cb2bfcdf704

