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1. Let’s find the addresses(coordinates) of several points in the city:
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(a) Point O has address‘@ (Cj} O)

(b) Point A has address (2, 3);

() Point B has address? : (4) § )

(a) Point C' has address (<, ] );

(¢) Point D has address (2 ,-7);

() Point E has address (-3,~7);

(@ The midpoint between A and D has address (Z.,0Q);
(Hint: The midpoint is the point on segment AD which is the same distance to A
as it is to D. You can think of it as the “middle”.)



2. Let’s plot several points Er\;y}‘)se coordinates are given:
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(a) Plot point F with address (1, 4);
) Plot point G with address (4, 1);
(© Plot point H with address (5, 3);
(d) Plot point J with address (2, 5);
(e) Plot point K with address (0, 2);
) Plot point L with address (3, 0).

3. Let n be any whole number. Describe where the points with the following addresses
“are located:

(a) with addresses (n,0):
T h@ X~ AXLS,
(b) with addresses (0,n):

The Y—aXi

() with addresses (n,5):
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(@) with addresses (5,7n): X—axi(s
The Vertial line 5units o the I tjfﬂf of the
(e) with addresses (n,n): )/—-— G{XLS
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4. Plot the points and find the distance between the following points:
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() (4,3) and (4,7);

Distance- 3 LL’)’L'Ltg
) (—1,3) and (—1,5);

Distance— ) 11, 15
(© (6,5) and (8, 5);

o 2. Units

@ (5, —2) and (7, —2);

Distance 2 u/m _ts



Part IIT
Reflections, Directions, and Squares

1. Now imagine that the z-axis is a mirror. Reflect each of the points below on the graph
and find the address of the reflection:

F

@ (2,3) Reflection point: () ,’73)
®) (5,1) Reflection point: (5 ,—))
(@) (—6,2) Reflection point: ~§,~2)
@) (—3,4) Reflection point: (—5;‘4)



2. Plot the same starting points as in the last problem. Now imagine that the y-axis is a
mirror. Reflect the points below and find the address of the reflection of each point:
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(2, 3) Reflection point: (=), %)
(5,1) Reflection point: (=9, | )
(—6,2) Reflection point: (§

(—3,4) Reflection point: (3,
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3. Mark each step below on the graph. You start at the point (0,0). Then

o Go north (up) for two units;
o Go east (right) for 5 units;

o Go south for 1 unit;
o Go west for 1 unit.

Where are you now? Give the address of the final point.
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- Two of the vertices of a square are at points (2,3) and (5,3). Find the other two
vertices for the square and write down their coordinates. Note: The sides of the squares
are vertical and horizontal. Hini: There is more than one solution, find all possible
solutions.
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== (275) and F= 5.4/
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5. Two of the vertices of a square are at the points (0,0) and (4,4). Two of the sides of
the square are vertical and the other two sides are horizontal. Find the other vertices

of this square:
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(= (04) and D=(%0)
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Part IV
Finishing Up Coordinates
1. The houses of Amy (A), Ben (B), Cindy (C), and Dan (D) are vertices of a square:
o The center of this square is at the point O = (0,0);
_ The length of each of the sides of this square equals to 4;

~ Amy’s house is directly to the north from Dan’s house;

~ Ben’s house is east from Amy’s house;

Denote the vertices of this square by 4, B,C, D. Mark the houses (vertices) on
the picture below and find their addresses:

A= (-2,2),
B=1(1,2)
C = (2 ),
D = ('27_'2'):
ﬁ -/
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\5€
Ozﬂ‘)e 'ﬂ“sl The houses of Eddie (E), Fred (F), George (G), and Helen (H) are also vertices a
™ square:

\\Lb’{fc\/- The center of this square is at the point O = (0, 0);
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» George’s house, is/eastof Eddie’s house; ;
» Fred’s house is porth jof Helen’s house; m (/é Z '6 (j p i

« Denote the vertices of this square by E, F, G, H. 5-0 (
vCio

« R )Mark the vertices on the same picture and find their addresses:
E = (=2,72) f/?[_s /@/HOA{

—— (—’2; 2 W ez’?o
P =(2,2
H= (2,7
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2. Plot several points and reflect them across the z-axis. (Imagine that z-axis is a mirror)
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(2) Does the x-coordinate change when you reflect a point across the z-axis? If so,
how?

(b) Does the y-coordinate change when you reflect a point across the z-axis? If so,
how? '

VES, it s multiplied by megative |,
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3. Plot several points and reflect them across the y-axis. (Imagine that y-axis is a mirror)
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(2) Does il}f x-coordinate change when you reflect it across the y-axis? If so, how?
t 59 mubip ied by ],

@) Does the y-coordinate change when you reflect it across the y-axis? If so, how?

NO
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Part V
Introduction to Taxicab (Geometry

1. Let’s briefly introduce the concept of Taxicab Geometry for next week. We have been
calling the coordinate plane Descartes’s “city” because we want you to think of it as a
city with streets along the lines of the graph and city blocks in the squares of the graph.
In a city, the shortest path between two points is not necessarily a straight line because
you always have to go along the streets. The Taxicab distance between them is the
shortest path bewteen them that goes along the “streets” of the city.

Plot the coordinates (3, —2) and (—4,1) on the graph below and find their Taxicab
distance.

Y

n! 0 Taxicab distance =l0




2. Now plot the points A = (3,3), B = (1,1), and C = (—2,1) on the graph below.

A
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I

What is the Taxicab distance from A to B and from B to C? Is A or C' closer to B?
Which one seems closer to B if we draw straight lines from B to A and B to C7

Atoh is 4 C ¢s closer

B to Cis 3

HOV\/e\’@B A (s %’ 9€Om€f”5‘d(ﬂ closer a5 Twe
di@ﬂ@’ﬂais O‘IL A 5(3,%61,/"@ (s 5/20//’{'@5/\ {-/75{%
t}’?f’ee 556{@5 ot a 5@‘/‘515”& 471 @(&WL/?[e of

Taxicab beometry Tran mefivfgy the normal
dec{agm of @ graph,
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Part VI
Homework

Plot these 3 points on the graph below: A = (0,3), B = (4, —-2), and C' = (-5,0).

Find the point ¢ on the graph that is as close as possible to points A, B, and C' by using
Taxicab distances. More explicitly,

Find a point ) such that the sum of the Taxicab distances from @ to A, B, and C' is at its
minimum value:

dr(Q, A)+dr(Q, B)+dr(Q, C) is as small as possible where dr(z, y) is the Taxicab distance
between the points z and y.
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