Geometry: Winter Break Extra Credit Project

Purpose: To apply our learning about distances (including circumcenters, incenters, centroids) to
Taxi Geometry. To use problem solving and concepts of Geometry in more real-world scenarios.

Descriptions: Jeanne is moving to a new city for school and for work. She wants to ride her bicycle
to work and school, so she is looking for a place in between the two.

(1) Identify 3 corner houses that would be closest to an equal “taxi’-distance from City College
{point C) and her work in Almany Village (point A). : o

(2) If she did not live at a corner house, find 3 locations to be equal distance from Almany Village
and City College.

Jeanne will also be going to the Baltin Shopping Center (point B) often, and she would like to live
relatively close to this shopping center.

(3) ldentify 4-6 corner houses that would allow her to travel around the same distance to work,
school, and shopping center, and state the distances for each (you may want to organize the
information in a table).

(4) Can you find the optimum (best) location for Jeanne to live if she does not need to leave in a
corner house and wants to be equal (or close to equal) distances from each important
location? Justify your answer.

Resources: Use the Taxi-Geometry exercises discussed in class and in your textbook. Use the
textbook for information about distances, including those involved in triangies (since you are
working with three vertices — school, work, and shopping center).

Due Date: This project will be due on
Tuesday, January 8, 2013. Turning the
project in early is encouraged, while lateness
will result in a significant loss of possible
points.

Final Notes: Creativity in design and detail
will be rewarded, but ALL projects should be
complete, organized, and neat to receive
maximum extra credit.

The project should not be last minute or the
first draft of your work, but should reflect time
and planning. Start as soon as possible so
that if you have questions, you will have time to
ask them and receive a response.
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:EXAMPLE 1
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i for Exs. 1-6

{ for Exs. 7-9

CIRCLES In Euclidean geometry, a circie is all paints that are the same
distance from a fized point, calied the center. Thar distance is the radius,
Taxicab geometry uses the same definition for a circle, bur taxicab circlas
are not round.

¥ - Draw a taxicab circle

Draw the taxicab circle with the given radius r and center C.
a. r=2,C(1,3)

b, r=1,C(-2, -4)

T i Ay x

FINDING DISTANCE, Find the taxicab distance between the points.

14,200
4. (=1, -3). (5 -2)

2, (3.5), (6, 2)
5 (-3,5,(-1.3)

3. (~6,3).(8,5)
6. (=73}, (-7, -4)

DRAWING CIRTLES Draw the taxicab circle with radius r and center C.

7.r=2,C(349

8. r=4,C10,0

9 r=350C(-13)

FINDING MIDPOINTS A midpointin iaxicab geometry is a point where
the distances to the endpoints are equal. Find all the midpoints of AB.

10. A(2, 4), B(~2. -2)

11, A{l, -3), B(1,3)

12. A(2,2), B(-3,0)

13. TRAVEL PLANNING A hotel's website claims that the hotel is an easy walk
10 a number of sites of interest. What are the coordinates of the hotel?

l4. REASONING The taxicab distance between two points is always greater
than or equal to the Euclidean distance between the two points. Explain
what must be true about the points for both distances to be equal.

Extension: Taxicab Geometry
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Extension

Uz afier Lesson 3.6 -

Key Vocabulary
+ taxlcab geometry

I HISTORY NQTE
geometry is
! named after a Greek

i mathematician, Euclid
{circa third century B.c.}
i used postulates and-

i deductive reasoning to
prove the thecrems
* you are studying in

i geometries start by
¢ assuming different
: pastuiates, so they
i result In different
theorems.

Enrichment Top
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Standards.
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i For help with absolute
¢ value, see p. 870.

198  Chapter 3

‘GoAL Find distances in a non-Euclidean geometry.

You have learned that the shortest distance between two points is the length
of the straight line segment between them. This is true in the Euclidean -
geometry that you are studying. But think about what happens when you are
in a city and want to get from point A 10 point B You cannot walk through the
buildings, so you have to go along the streets.

Taxicab geometry is the non-Euclidean geometry  ——r—r~
that a taxicab or a pedestrian must obey, ;

T
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blocks "i4
1-1

In taxicab geometry, you can travel either

horizontally or verticaily parallel to the axes.
In this ggometry, the distance between two points :
is the shortest number of blocks between them, 1.8

KEY CONCEPT

Taxicab Distance

The distance between two points is
the sum of the differences in their
coordinates,

AB= |z, = x5 + Ly -

Flnd the taxicab distance from 4(—1, 5) to B4, 2}, Draw two different
shortest paths from A to B,
Solution

.bWinmlk__.??_mlw\_u ! m y i

Al=1,5]

la—-ni + |2 - 5] i
1sf+ [~3] .
=§ P i i

» The shortest path is § blocks,
Two possible paths are shown.

Parzllel and-Perpendicular Lines




