TI-72Spire Statistics

What is Your View Through the Tube?

Materials for Each Group: 1%"PVC pipe cut into 3”, 57, and 7” pieces, a tape measure, a yard stick,

tape, recording sheet, and a TI-Nspire calculator.

Each Group:
> A viewer (this student will look through the PVC pipe)
» A spotter (this student will mark the view on the wall)
> A measurer (this student will measure the distance from the wall to the end of the PVC pipe). To
save time, these distances could be pre-determined and marked off before class.
» A recorder (this student will record the information into the chart)

Procedure: A tape measure is taped vertically on a wall. The viewer will stand a designated distance
from the tape measure. With the 3” PVC pipe in hand, the viewer will tell what length he/she sees on the
wall. The data should be recorded in the chart below. Have students measure all values to the nearest
sixteenth of an inch.

Data Tables:

ShortTube @ Length of Tube Inside diameter of Tube

Distance from the 24” 36” 48” 60” 12”
Wall
Linear Vertical
Height

MediumTube @ Length of Tube Inside diameter of Tube

Distance from the 24” 36” 48” 60” 12”7
Wall
Linear Vertical
Height

Long Tube @ Length of Tube Inside diameter of Tube

Distance from the 24” 36” 48” 60” 72”
Wall
Linear Vertical
Height
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1. Answer the following questions.

a. What is the independent variable?

b. What is the dependent variable?

c. Should the same person be the viewer throughout the experiment? Why or why not?

d. On which axis will the distance from the wall be plotted?

e.  Onwhich axis will the linear vertical height be plotted?

f.  What happens to the rate of change as the tube gets longer?

g. What would the visible linear vertical height if the distance from the wall is zero?

2. Graph the data for each tube in the calculator.

A. In order to enter data and then graph it, you will
need to open a New Document.

i. Press the (@) key and (5> to select New
Document. (Figure 1)

Hume
|
1:Calculator  2:Graphs & ...  3:Lists & Sp...

] 3

4:Motes m 6:My Docu...

*d B @

T:Current D...  &:System Info 9:Hints
Create a new document. You will be N
asked to save and close the currently %

Figure 1
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ii. Press (3> to choose 3:Add Lists & Spreadsheets

(Figures 2 and 3)

11 FAD AUTO REAL

CAFE i

T:Add Calculator
2Add Graphs & Geometr

ZiAdd Lists & 5

4:Aadd MNotes

Figure 2

FAD AUTO REAL

Figure 3

iii. Enter the Distances from the Wall into column
A. Enter the Linear Vertical Height for 3” pipe in
column B. Enter Linear Vertical Height for 5” pipe
in column C. Enter Linear Vertical Height for 7~
pipe in column D (Figure 4)

Fal AUTOD REAL

Figure 4
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CHPE
FAD AUTO REAL i

iv. Label the columns.

e Using the NavPad, move up and left to the
white space next to the “A” column
heading. Type in “FLDIST” (Figure 5)

e Press the key.

A | fldist

Figure 5

CAFS
Fal AUTS REAL i

v. Do a similar operation for columns “B”, “C”,
and “D” labeling them “TB3IN”, TB5IN”, TB7IN”
respectfully. (Figure 6)

Figure 6

B. In order to graph the data’ you will need to 1:Calculator 2:Graphs & G...| 3ilists & 3pre..
add a new page to this problem. @ @
4:rotes S:hew Docu... &by Docum... |
i. Press the (&) key and press (2> to add a Graphs
& Geometry page (Figure 7) % & @
F.Current Do g:5ystem Info 9:Hints

Add a new page with a Graphs & Geometry
Tg application to the open document.

EX

Figure 7
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_ﬁm RAD AUTO REAL “ 0l
¥
‘]O.H.
- - - - 2
ii. The default graph screen is shown in Figure 8. >
“E0 2 20
=H
® & rilx) A
Figure 8
& 1:Tools MraD AUTO REAL “ @l
B 2oview »
A 3 Graph Type M[ALL 1 Function
T 40window M| 2: Farametric
A, 5 Trace M 3 Scatter Plot
iii. Press 3> 3> to choose Menu 3: Graph = G Points & Lines  #,
Type, 3: Scatter Plot (Figure 9). & 7 Measurement | "
gz g: Shapes o | 2 20
9. Construction  »
" A Transformation »
=+
® & filx= A
Figure 9
im RAD AUTO REAL il
¥
‘]D.ih.
iv. Press (® to open the x-values list, arrow down
to “fldist” and press (® to choose fldist (Figure 3
10). >
20"
b

Figure 10
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v. Move to the right (by pressing (=)) to
highlight the y-values list. Press (®). Arrow down

to “tb3in” and press (% to choose “th3in” (Figure
11).

Statistics
im RAD AUTO REAL “ |l
¥
']|:||“|
2
-20 2 20
fh st
fehldist
=10 - E—
FhthEin

%
i
[
—
b
=
=
1
ﬂ
»

vi. Press four times or until you see the X in
the graph area (Figure 12).

Figure 11
CAFS
im RAD AUTO REAL il
y
"||:|.ﬂ.
2
X
—RO 2 210
h
=19

»

vii. The window needs to be changed before we
graph our points.

Move X near the value of -20. Press (=) (% four
time or until you see a text box around the value
-20. (Figure 13)

Figure 12
im RAD AUTO REAL “ |l
¥
'||:||“.
2
2] 2 20
=10

Figure 13
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viii. Backspace using the key. Change the
value to -1. (Figure 14)

Press

im RAD AUTO REAL “ |l
¥
'||:||“|
2
x
2 20
=10

»

ix. Likewise, change the maximum and minimum
x and y values on the graph. The points for the 3-
inch tube should appear. (Figure 15)

Figure 14
CAFZ
im RAD AUTO REAL il
»
A0 .
[ ]
L ]
L ]
L 7
c [frdist tb3im)
15 75"
=10
[v&s2 x[ ] »[ 7] 4

Figure 15
&~ 1:Tools MRaD ALTG REAL Wl
2 View >
C. Now graph the other relations for the 5-inch and | ||& 3: Graph Type ML 1: Function
7-inch tubes. T dUwindow M| A 2t Parametric
M, 5 Trace B 3 Scatter Plot
= G Foints & Lines M
i. Press @ 3> GO to choose Menu 3: Graph & 7 Measurement » .
Type, 3: Scatter Plot (Figure 16) gz B: Shapes M 12 20)
9: Construction
- A Transformation »
| -10
® & rilx= 2
Figure 16
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im RAD AUTO REAL |
¥
‘]|:|.iln.
ii. Press (2 to open the x-values list, arrow down
to “fldist” and press (3 to choose fldist (Figure 2 N
17). 20"
b
Figure 17
im RAD AUTO REAL “
¥
AN .
iii. Move to the right (by pressing (=)) to . *
highlight the y-values list. Press (3. Arrow down .
to “tb5in” and press (8 to choose “tb5in” (Figure 5 st i 3in)
18). e fdist f——
11 = thldist 73
=13 Fth3in
®Rs2 xe[last_~] ¥ —~] 2
Figure 18
im RAD ALTO REAL -l
v
£40 .
(Adist to3in) . *
IV. Press Gw. .
The points for the 5-inch tube should appear. 5 (cist b 5in)
(Figure 19) 0 78 %
“10
% B 53 xe' v| Ve v 2

Figure 19
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C. Follow the same steps to graph the points for the 7-inch pipe.

3. Now let’s determine the regression equation
for the set of data. Find the regression
equation for the 3-inch tube first.

i. Press () @ (to the left of the NavPad) to
return to the spreadsheet. (Figure 20)

FaD AUTO REAL

CAF: i

th3in .tbSi

B Ry

12,4375 7.0

75

35| 180825 118

25

48| 24.6875

16

=10 3.5

195

72 375 230

25

AT |24

Figure 20

ii. Press ¢a> () to choose Menu 4: Statistics,
1:Stat Calculations. (Figure 21)

2= 10 Actions
a2 Insert
135 3 Data

% 4 Statistics
=M o Function Table »
24| 124375

L4
L4
L4
L4

3 Can
4. 5tat

Fal AUTOS REAL

2 Distributions...

fidence Intervals..,
Tests..,

35| 18.062%

| I B A

48| 24.6875

16

=10 215

195

72 375

23125

<l

AT |24

Figure 21

iv. Press (3) to choose 3: Linear Regression
(mx+b). (Figure 22)

M1 artinns Wl oo

~T REAL “ il

1: One—‘fariable Statistics
2 Two—\ariable Stafistics

2 Linear Regression (mx+h)
d: Linear Regression tatb)
= Median—Median Line

6 Quadratic Regreassion

I Cubic Regression

g Quartic Regression

9 Power Regression
AcExponential Regression
E: Logarithmic Regression
C:Sinusoidal Regression
iLogistic Regression (d=0)

-

E B B
ilculations..,
LIticns...

lence Intervals...

2515,

. . .

<

Figure 22
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| Linear Regression {mx+b) i
p— My
X List: .
. 0
v. The Linear Regression (mx-+b) set up box will | |F ¥ List: i
appear on the screen (Figure 23) 5| save Regeqn to: [11 <
3 Frequency List: | 1 -
5 Categony List: ~
5 d
: =
A
Figure 23
Linear Regression {mx+hb) i
My
X List: <|a
vi. Press the down arrow (w) on the NavPad * _
[13 H 77 = V I-ISt: -
cursor control to choose “fldist” and press ®. 1 Idist
(Figure 24) 5| Save RegEqn to: | tb3in
th5in
3 Frequency List: | -
i Category List: ~
5 hed|
: -
A
Figure 24
Linear Regression (mx+hb) i
|
X List: | fidist <|a
*
ii. Press the () key to ch to the Y-List I o fldist -~
vii. Press the ey to change to the Y-List. i
. Save RegEqn to:
Press the down arrow key and choose “th3in”. 2 ave REBEAN 0 ist
(Figure 25) 3 Frequency List:
4 th5in
Category List: -
c | [
: 5
A

Figure 25
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Linear Regression (mx+hb)

Save RegEqn to: | ¢ - =
Frequency List: | 1 -
viii. Press the key until “1% Result Column” Category List: -
is highlighted. Type in “E”. (The stats will be :
. . Include Cat :
stored in column E.)(Figure 26) A T A
15t Result Column: :H A
-
Figure 26
Linear Regression (mx+hb) i
~ 2]
Save RegEqn to: | f1 -
Frequency List: | 1 -
ix. Press the (w) key until OK is highlighted. Category List: hd
(Flgure 27) Include Categories: -
Note: the RegEqu will be saved in f1. 1st Result Column: | E |Ei
oK I Cancel ||
Figure 27
RAD ALTO REAL "l
24 124375 7875 Title JLine..
X. Press the (® button. The stats are now in 36| 18.0625| 11.625 Reg.. [m*x..
column E. (Figure 28) 45| 246875 16 m |529..
Notice what the entry line at the bottom of the 50 Sl e ¢ =
screen shows. 72 345 23025 r? 295,
[ Qo0 @
L1 | ="Linear Regression (tnx+b)"

Figure 28
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B. A similar process can be repeated to find the regression line for the 5-inch and 7-inch tubes. Be sure
to save the other regression equations in something other than f1. Also, save the regression information
in columns G or greater

im RAD AUTO REAL "l
']::40
C. i. Press the (=) p» to return to the Graphs & *
Geometry page (Figure 29) y
Eﬂdjsr,rbﬁrﬂ- * .
L] [
5 ) (Adist b Sin)
15 75"
=Ha
B B3 x¢q ~] Ve v | 2
Figure 29
# 1:Tools MraD AUTO REAL “ il
2 view 3
A 3 Graph Type »
T 4 window W 20 Parametric | ®
A, 5 Trace £ 3 Scatter Plot

ii. Press 3> (1) to choose Menu 3: Graph
Type, 1: Function. (Figure 30 & 31)

= G Points & Lines
& 7 Measurement

B: Shapes
9 Construction
<t A Transtormation

[#dist, tb5in)

v v w v v

L-19

w

¥

Figure 30
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im RAD AUTO REAL “
¥
A0 .
L ]
I;ﬁdfsr,rbm]_ * .
L ] = )
5 ] (Adist tb5in)
11 s 79"
=10
% 5 720 A
Figure 31
CAFZ
im RAD AUTO REAL il
¥
40 .
(#1cdist 20 3in) * .
iii. Press the a key so the f1(x) appears in the . *
Entry Line. Then press the & key. (Figures 32 )
y P @ key. (Fig 5 (Adist tb.5in)
& 33) '
11 k5 75
=1
® & fx)= 5296875 +~.5875 B
Figure 32
im RAD ALTO REAL “ il
¥
A40
f1(x)=5296875 2+~ 5875
(11t tb3im) ]
(fcist b 5im)
11 s 79
=1
@ & 720 A
Figure 33
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4. Explore various distances and linear vertical
distances with the Regression Equation and

# 1:Tools MraD aUTO REAL “ @l
L 20 view C

s 3 Graph Type b

T3 40window M75 4= 5875

L

= G Foints & Lines
& 7 Measurement

v v v v v

Data. g 8. Shapes . _ _
A. Trace the Regression Line. S LErE LTSN \Adist tb5in)
i. Press @ () to choose Menu 5: [ l’i"'T_ra”SfOrmat'O” 79"
Trace. (Figure 34) =1
vt 000 4
Figure 34
1.2 RAD AUTO REAL "l
By
A40

1(x)= 5206875 x+- 5875

(#1cdist 20 3in) .
ii. Press the a key on the NavPad to change from .
the plot to the equation. (Figure 35 [24,12.125
P a (Fig ) (24, Lf.r:lf:‘s:,:b&'n]l
15 75"
lpadd-
Figure 35
1.2 FAD AUTD REAL o i
: ka0
1(x)= 5206875 x+- 5875
iii. Press the ¢)p keys on the NavPad to move left
and right on the graph of the regression equation (st i 3in) - 1 .
until you reach a desired distance from the wall. (41558, 21.4252)
For example: Try to find a distance of 42 *. ) _ _
(Figure 36) . (#1cdist, b 5in)
Notice, the linear viewing distance is 21.4252” 11 & 79%
for a distance of 41.558 inches from the wall. =10
padd- 0000 ]
Figure 36
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iv. While in the Trace Mode, type an x-value and
the value will appear on the screen. (Figure 37).

For example: type 47” for an x value.

CAFS
1.2 Fal AUTOS REAL i

¥
A0

1(x)= 5206875 x+- 5875

(fdist, b 3in] (41,558, 214252 |

rist th Sin )

fan]

»

Figure 37

After typing the number, press ¢ to find the
number of linear vertical inches a person 47~
away is expected to see.

The answer is: 24.3078”.

(Figure 38)

CHES
1.2 Fal AUTO REAL i

¥
K40

1(x)= 5206875 x+- 5875

(Adisz, 2b3in) (47, 243078 )

(Adist tb.5in)

Figure 38

B. Analyze the Data Using a Point on the
Regression Line.
Place a point on the line then manipulate the x-
value to determine y or manipulate the y-value to
determine the x.

i. Press the key to exit the trace mode.
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& 1:Tools MraD AUTO REAL Wl
I 20view »
s 30 Graph Type ,
T 4rwindow M7S o+ 575
M, S Trace
.. . = B Points & Lines | = 1:Point
ii. Press @=) (s> (2> to choose Menu 6: Points & || # 7. peasurement
Lines, 2: Point On. (Figure 39) gz 8:5hapes o 3tintersection Points)
9 Construction —~ 4. Line
<" ATranstormation| — 5. Segment
[] _iﬁ — B Ray
w3, 7 Tangent
—* 3. Vector
Figure 39
1.2 FAD AUTO REAL -:nrsi
= K10
f1{x]= 52068750+ 5875 .
L
(Agiseozin) B -
_ ) [ 40,2578, 20 7265 )
Iii. Move the cursor pencil onto the regression e
line until an ordered pair appears. Press the > (Alcdisz b 5in)
key to drop the point on the line. (Figure 40) 15 7%
=117
[prab

Figure 40

iv. Press the key to exit the Point On mode.

v. Place the cursor over the x-coordinate. Press
the ® key twice. (Figure 41)

CHFS
im READ AUTO REAL i

¥
K40
1(x)= 5206875 x+- 5875

Figure 41

Page 16




TI-72Spire Statistics

CHFS
im FAD AUTC REAL i

¥
F YTy

1(x)= 5206875 %+ 5875

vi. Enter a new value for distance from the wall.
Press the (® key to see the value for linear \fatist i 3in)
vertical inches. (Figure 42) .
20, 10%3‘625';&:'3;@5:':?)
For example: Enter 20” as the x-value. The y- T o
value shows up as 10.0062”. -1

»

Figure 42

Chps
im FAD AUTO REAL i
¥

vii. Change the number for the y-value to
determine how far someone is from the wall for a
given linear vertical inches.

Place the cursor over the y-coordinate. Press the
key twice. (Figure 43)

Figure 43

CAFS
i?‘ FAD ALTC REAL i

i
£40

1(x)= 5296875 x+- 5875

. . [ 42 6431, 22
For example: Enter 22 “ as the y-value. The x- (pctist, b3im) .

value shows up as 46.6431".

(st 1b.5in)
1 s 79
=10
[pE- 00000
Figure 44

This process of places points on the graph can be
repeated as often as you like.
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1. Answer the following questions.

a.

b.

C.

Use your graph for the 3" tube to predict how much of the tape measure you could see if
you stood 18 inches from the wall.

Use your 3” data again. Tell how many inches you could see if you stood 7 feet away.

If you could see 28” on the wall using a 3” tube, how far away are you from the wall?

2. Answer the following questions.

a.

b.

C.

Use your graph for the 5” tube to predict how much of the tape measure you could see if
you stood 18 inches from the wall.

Use your 5” data again. Tell how many inches you could see if you stood 7 feet away.

If you could see 28” on the wall using a 5” tube, how far away are you from the wall?

3. Answer the following questions.

4.

a.

b.

C.

Use your graph for the 7” tube to predict how much of the tape measure you could see if
you stood 18 inches from the wall.

Use your 77 data again. Tell how many inches you could see if you stood 7 feet away.

If you could see 28” on the wall using a 7 tube, how far away are you from the wall?

If Jacob has the given tube shown below. What do you think his graph will look like?

9 r

<

i

1.z25"

5. Tom uses a 4 inch tube to view a tree 30 feet away (note the units). The tube has an inside

diameter of 1.25”. How tall is the tree (in inches)?
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6. Below are the graphs of the curves for both Tammy and Steve. How might the dimensions of
Tammy’s tube differ from Steve’s?

Tammy's Tube

Steve's Tube
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