Geometry
SOAP I: The Shortest Distance

In this investigation we are going to determine the best place to build a
warehouse so that it can service three stores with the least amount of travel.

1. Given Store A at (0,3), Store B at (0,-3) and Store C at (10,0) as shown
below we wish to build a warehouse that will service all three locations so
that the total distance to the three stores is kept to a minimum. Find point P
for the warehouse such that P is on the x-axis between (0,0) and (10,0)
inclusive such that PA + PB + PC is as small as possible.

51t
[0,3)

0.5 (10,0 - x
15

=,

Jio.3)

2. Where do you think the best location for P is? Give the coordinates and
explain why.
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3. Now let’s test some possibilities. Fill in the table below for the given
warehouse locations.

P PA PB PC PA + PB + PC

(0,0)

(0.1)

(0,2)

(0.3)

(0.4)

(0.5)

(0,6)

(0.7)

(0.8)

(0.9)

(0,10)

4. Given the data from the table above, answer question 2 again and give
PA + PB + PC for these new coordinates. Explain your new choice or why
you kept the original position for the warehouse.

5. How did you calculate the distances?

6. Give a general statement of the distance PA + PB + PC for P being at the
coordinates (t,s).

7. Now create this situation in the Nspire, using Graphs and Geometry,
Measurement, Calculate, and Auto Data Collection.
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Open a new document by
pressing (@) and selection
option 6: New Document.

F:iListz & Sp... I

1:Caleulatar 2:Graphsz & ...
d:Motes SiData & Sta...
4 2 @
Ly Docu... Biswztem Info A:Hints
Create a new docurment. You will be asked fo v
save and close the currently open document. ]
If prompted to save the (1.1] RAD AUTO REAL 0
previous document, either save -~ -~ =
it or press to select NO.
| Do you want to save this document? |
E l Mo l l Cancell
M
1799
Now select 4: Add Notes as the (1.1] RAD AUTO REAL 0
first application.
1:Add Calculator
2:Add Graphs & Geometry
2:Add Lists & Spreadsheet
d:Add MNotes
>:iAdd Data & Statistics
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Fill in the appropriate
information. Use to get
capital letters and © to get a
space.

he Shortest Distance

RAD AUTO REAL O

Mame: David A, Young
Date
Feriod

Soap ll: An MNspired Solution

Now save the document by
pressing ()(s). At the prompt
enter the document name. Use
to change the Folder and
then to OK and press
to save. Now as you work on
the document periodically
press (e )(s) to save the
changes. When you do this,
nothing will appear to happen.
To check to see if the
document has been saved, find

1.4 RAD AUTO REAL U

Save [n | =oap

v

File Marmes: | saap 11

it in My Documents [Press rsoap lil2 Narme | e F
@@ ] and look for an * to CHEXATETES TN
indicate the file has NOT been || B2MA408 10K
saved to record recent changes. || EZMyLib UTR
B2 Soap 7K
O Soap BK.
[ * O Soap 112 1K
B SummerActivities 14K
B8 swepco 3K
EB2T2 Regional Hot Springs 2008 G2k
OCAs and Big 5 5K
[l o e o = e ) PR T el Cle (M
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NN . [
Geometry application by =
pressing @)@ . 4 ZE
1:Caleulatar 2:Graphs & ... 3ilists & Sp...
T
d:Motes S:Data & Sta...  SiMew Doc...
B9 i @
Ly Docu... Biswztem Info A:Hints
Add a new page with a Graphs & Geometry
application to the open document.
You have the Graphing View k 1: Actions o a1 eea [l
but we want the Plane I_I‘__,_‘_ _q —
- : raF Ao Flane Laeo 21 WO 2y
Geometry View. Press =) and | ||d8 5 w0y s A aitic Window
then under View select the A, 5: Traq L. 4: Hide Axes
correct view. . 6: Poinl 1 50 Show Grid
& 7: Mea| 52 6: Hide Entry Line (Ctrl+G)
Thap fam 71 Show Scale
g ComiEHS: Add Function Table (Ctrl+T)
* ArTransformation
® & = 4]
Now we want to create the im RAD AUTO REAL 0
image in question 1 above. To —
see the Grid press =)@ and lem
select 3: Show Grid.
1:Recent ¥
2iAttributes
2:=how GGrid
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To adjust the Window press r 1: Actions Mo AUTO REAL (]
and select from Window | |[fea2: View
option 1 A 3: Graph Type _
) T 4 Window 1 Window Settings
fi, 5: Trace Dl 2 Zoom - Box
- B: Points & Ling ® 3: Zoom — In
& 7 Measuremen 2 4: Zoom — Out
8: Shapes t o Zoom — Standard
9: Construction=m &: Zoom — Quadrant 1
" A Transformati @ 7 Zoom — User
& &1 Zoom - Trig
%9: Zoom — Data
ArZoom — Fit
|
Set the Window as shown to RAD AUTO REAL
the “ght' Make sure you use Window Settings
for negative numbers. -
HMin: | -1 |
HhAan: | 15 |
¥in: | 5 |
hdans |5 |
Place the three stores and the 0| .z [ RAD AUTO REAL 0
Warehouse on the grid. Recall Py
that A (0,3), B (0,-3), C (10,0),
and P is any place on the x-
axis between the origin and
store C. .
111 R 15
-5
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From select the 2:Point On
option under Points & Lines.

k1 Actions
B 21 Wiew
£ 3: Graph Type
T 4 Windows
., 5: Trace ,
» & Paoints & Lind = 1: Point
& 71 Measureme
8: Shapes w3 Intersection Point(s)

9: Constructioq—4: Line
.= A Transformal] — 5: Segment

D AUTO REAL 0

4
4
L4
L4

— G Ray
3 71 Tangent
~= 2V ector
_5 |
You don’t have to get the ___ RAD ALTO REAL D
points at the exact place s >
initially. We will adjust and
label them next. Notice the
Tool icon in the upper left ?
corner. It is important to know ‘priﬂt on .
what tool you have selected as | |[zy gy b S
you do things in G&G.
-5

Press to give up the Point
On tool and then press and
select 6: Coordinates and
Equations from the Action
choice.

k1 Actiofl & 1: Painter
2V iew (68 20 Hide/Show
8 3: Grap|ER 3: Attributes
T 4 Wind €3 4: Delete all
A, 5 Tracdmbl 5: Text
ARG E 6 Coordinates and Equations
& 7: Meagah 7: Calculate
Thap}“i 2: Redefine
g Conz B 9: Data Collection
* ArTransformation
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Place the points in the D 2 B33 rep AUTO REAL 0
approximate positions. Once ]l s 7
you press you will need to
move the text that shows the lo,2)
coordinates away from the ?
point to a place that it can be point .
seen. Then press again to fr
111 7:0 15
place the text. 7;0) (11,0
T (0,735
fo,28)
To adjust the points to their 0| .z [ RAD AUTO REAL 0
correct locations, assuming Py
you didn’t get them all in the
right place, press (=) to give l0,2)
up the tool and then point at ?
the value you want to change, .
then press once and then R . . 15
again to edit the coordinate. t7,0) (10,0]
text
! (0,3
JO
S 2 [ reo auTO REAL [
5 ¥
to,2]
- M X
11 15
(7,0} {10,0)
text
L |:| _3
o,
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RAD AUTO REAL O
5 J“II
to,2)
- M x
111 15
(7,0) {10,0)
T {o,l3.0
fofz3)
Now we want to label the 0| .z [ RAD AUTO REAL 0
points. Recall that P — the Py
Warehouse can be at any point
on the x-axis between store C t [0,3)
and the origin.
T : x
111 h . 15
(7,00 f{10,0)
L |:|:|J-3‘;|
-5

To label the points press
and then select the 5: Text
option from the Action choice.

< ArTransformation

k1 Actiofl & 1: Painter
G 2: Wiew |68 21 Hide/Show

3: Grap|ER 3: Attributes

%4: wind|€3 & Delete all
M, 5 Tracd ! EREA

. 6: Pointi¥i 6: Coordinates and Equations
& 7: Meagh 7 Calculate

81 Shap » 18 Redefine .
9: Cons Ul 2: Data Collection

UL 11000

t0,-3)
-5
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Now move close to the point
you want to label and press
then key in the letter and & to
save it.

RAD AUTO REAL O
T

t (0,3

b (03) A
P c .
91+ ; ] 15
(7,00 f{10,0)
[ ] I
(0,73] o
-5
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To draw the roads to the
Warehouse we will press
and select the 5: Segment
option from the Points & Lines
choice.

k 1: Actions
g 20 Wi

D ALTO REAL

[

A5 30 Graph Type
T 4 Windows
M, 5: Trace

4
4
L4
L4

H

= &: Points & Ling = 1:
& 71 Measureme| -« 2:
D Intersection Fointds)

2: Shapes

Faint
Faint Cn

9: Construction— 4.

- A Transformat]

Line

o Segment

.f: Ray
+ ( - j w3 7 Tangent
0,73} g |-=8:Vector
-5
Click on the first point (a store) | | ([ 1.z [RElIR RAD AUTO REAL 0
and then the Warehouse as the | |- 5V
second point. Repeat for all
three roads. Don’t forget to get ||| #fo,3) 4
the road from store and the
Warehouse. P C "
HH"'H-\.-. Ik
11 4 *T"‘ 15
/T, 0 :l 10,0 :l
{0,3)
DR
-5
To determine the shortest r 1: Actions Mo AUTO REAL [
distance to the three stores we éi ‘é‘ewh - D
H . lara =] L
will need to collect the lengths | [ 5" k7 P g
of the three line segmenFs. A, 5: Trace y
Press and select option - 6:Points & Lines  »
1:Length from the & 7: Measurement 4|4 1: Length
Measurement choice. i Shapes D
9: Construction b
" ArTransformation » :
= ke 52 INtegral
10,73] g
-5
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Point at each line segment and RAD AUTO REAL N
then press Gyx). Before you
leave this line segment, move
the measurement to an dina)a
appropriate place. Repeat for zg%;”;”t
all three roads/line segments. bl “p C .
If you make a mistake you can || 71— . *
: : T 1 15
undo the action by pressing t7,0) (10,0]
®@. b
$ 2B
-5
RAD AUTO REAL 0
i 5 ¥
. A
q%m .
m_%_P . c X
11 15
(7,00 f{10,0)
-
10,73] g
-5
To get the total distance we _—— FAD AUTO BEAL ]
want to type in the expression =¥
AP + BP + CP. To do this, L
select the Text option as bo,5 ) A ot
before. You can also get to the |||1:Length
; 2i5egment I
Text tool by pressing (e )@en) ri—
and picking it from the Recent | [14:Coordinates and Equations [[2:Atrbutes e
tab. S:Point On 3:Hide Grid
& oom — Standard d:foom .
7iPlane Geometry YWiew
B:HiderShowe Grid
S:Hide/Show Entry Line

David A. Young

page 12

05/02/2009




Geometry
SOAP I: The Shortest Distance

—E

1)

[

FAD ALTO REAL

5]"

AP P
v (0,3) 4

SE3T79
\ o

- M x

? (7,0) {10,0) o

LBL5TT u

The Nspire will do this
addition for you if you select
the 7: Calculate option from
the Action choice.

L

i)

A,
4
i

2 Grap
5: Tracgtl 5: Text

7: Mead*

1 Actio
220 ey

k 1: Pointer
@ 2 Hidel/Showy
i 3 Attributes

A: Wind €3 4: Delete all

st 6: Coordinates and Equations
; Calculate
» 18 Redefine

1B 9: Data Collection
* ArTransformation  of 2M 1 YRR
#_F,f-"
= 761577 u
10,73] g
-5
Now press C%) on the RAD AUTO REAL O
expression AP + BP + CP. k]| o ¥
Then you will be prompted to AP+ BPY
. . Selectap 7 WAR
identify the three lengths. Just sl0,3)4 382?;? clectap 7 (or press
click on each of the three -
measures and then finally place P o .
the total in an appropriate D e . 15
location. (7,00 f{10,0)
= 761577 u
10,73] g
-5
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A+h

) 12 ) R-0 AuTO REAL O
5V
APYBERCE
v [0,3]) 4

LB
\ F|Sel;:tcp ? {or press VAR
HH-\"'\-\.-.

X

T 15
/ 7.0) {10,0)
'V’TD _3) FBLSTT
g B
)
| 12 S ReD AUTO REAL O
a+h g iy
AP+BP+CP - 17.9986
s lo,3

:I TABZT9 k
\ 5 5
m_%_P c x

| r/?,o) (10,0) © 7°
» 761577 u
L0,3) g
-5

Press to give up the tool | 2 [ ReD AuTO REAL ]
and then you can grab the point =¥
for the Warehouse and move it AP+BP+CP 17.9986
until you get the smallest RUORC) e
distance. To grab it press \ -
()G and the hand will Fooint .
close. Use the (@) key if the S o —=Sr——s E
point is not the option that is r/{ ?,D) ( 10,0)
offered to be grabbed. 7 61577 1
Move the point to the place “”f 0,3) 2
that gives you the smallest -5
distance. In the example to the
right we have 15.773. Can you
beat that? If not it appears that
the Warehouse should be at
(4,0).
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RAD AUTO REAL O
5 #JJI - - - - - - - - - - - - -
| APTBPYCP. 15773 .
o3l & o, o
D - S
I S -
F-Ir - - - - - : - - - #15
“{a0) - - {10,000 -
S S
bo3fg « o
You may also setup the x- DR 1. [ RAD AUTO REAL O
coordinate of P and the Total
- - - 5 j,.# - - - - - - - - - - - - - - - - - - - - - -
as variables and then with the 1T pALPBRYPC Total=15.1962
Auto Data Collection get all B
1 =, c-,.\ol' ¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢¢
the dlSt&}nCGS SO you can NPAZZA63E2 L. L
narrow in on the best place for ST
the WarEhouse. - - - - - - - - - - - - - - f - - - -Ir+3
- L] - - - - - - - - - - - - - - - #I: #1"{[:'{:] -
¢|°:-é;3:_i6i3é.j3;:::::i:::::::::
e PCEE
B SO D S S D
1.4 | RAD AUTO REAL O
S
=capturg=capture('tot
5.36062 16.9321
5.04189 16.6019
4.9473 16.6243
4.9 16.5909
A.49797 16.2153 5
A =capmr€(px,1:|
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:capture

=capture('tot

2085871 15,2219
2038571 15,2156
5473 1519653
ob554 15,2023
o189 15,2042

=15.19626341497
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