Distance and Ared in
the Coordinate Plane

CALIFORNIA
Q) ESSENTIAL QUESTION

What steps might you take

LESSON 14.1

Distance in the
Coordinate Plane

to solve a polygon problem LY 6.NS.6b, 6.NS.8
given the coordinates of its
vertices? LESSON 14.2

Polygons in the
Coordinate Plane

ML= 6.G.3

Real-World Video
O Many cities are designed on a grid. You can use the

lengths of blocks to calculate perimeters and areas

just like on a coordinate plane.
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Complete these exercises to review skills you will need Personal
for this module. Math Trainer

Online Practice

Graph Ordered Pairs @ my.hrw.com RIS

EXAMPLE Find the coordinates for Point A.
y

Start at O.
Count & units to the right
and 2 units up from 0.

O 2 24 6 8 10

The coordinates for Point A are (8, 2).

Write the ordered pair for each point shown on the graph.
10

1. PointV 2. Point W

3. PointX 4. PointY

5. PointZ

Identify Polygons

EXAMPLE Name the type of polygon.

Count the number of sides.
Compare the sides.
Compare the angles.

There are 4 congruent sides and angles. The shape is a rhombus.

Name each figure. Choose from hexagon, isosceles triangle,
right triangle, and trapezoid.

6. 7.
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Reading start-Up

Visualize Vocabulary

Use the v words to complete the graphic.

Use the coordinates to find
the distance from the origin
on each

Add or subtract these to find
the distance between two
points on a coordinate plane

v

If a rectangle is formed,
multiply base and height to
find

If a shape is formed, add the
sides to find

Understand Vocabulary

Complete the sentences using the preview words.

1. A corner of arectangleis called a

2. How an image would appear in a mirror is called a

3. Atwo-dimensional shape with straight sides is

a

Active Reading

Two-Panel Flip Chart Create a two-panel
flip chart to help you understand the
concepts in Lesson 14.1. Label one flap
“Reflection across the x-axis.” Label the
other flap “Reflection across the y-axis.”
Write important ideas about each type

of reflection under the appropriate flap.

Vocabulary

Review Words

v absolute value (valor
absoluto)

v/ area (drea)

v/ axis (eje)
coordinate plane (plano
cartesiano)

v/ perimeter (perimetro)

Preview Words
polygon (poligono)

reflection
(reflexion)

vertex, vertices (vértice,
Vvértices)




GETTING READY FOR

P Distance and Area’in

=4 the Coordinate Plane

P cacc 6.NS.8

Solve real-world and
mathematical problems by
graphing points in all four
quadrants of the coordinate
plane. Include use of
coordinates and absolute value
to find distances between
points with the same first
coordinate or the same second
coordinate.

Ejcace 6.G.3

Draw polygons in the coordinate
plane given coordinates for

the vertices; ...Apply thee
techniques in the context

of solving real-world and
mathematical problems.

Visit my.hrw.com
toseeall CA
Common Core
Standards
explained.

@ my.hrw.com

What 1t Means to You

You will find the distance between two points on a coordinate
plane.

EXAMPLE 6.NS.8

Find the distance between points A and B.

Add the absolute values of the y-coordinates.

=[3| + -4

+

=344

N

—7 .

The distance between points
A and Bis 7 units.

N

B

e

What It Means to You

You can draw polygons on a coordinate plane by plotting the
vertices and connecting them.

EXAMPLE 6.G.3

What type of polygon can you
make by plotting these points?

»

Point A (—4, 2)
Point B (2, 2) x
Point C (—4, —2) —+# -2 .0 2 4
Point D (2, —2) C D
Connect each point.

The points make a rectangle.

=




LESSON - e h .
Distance in the AT Gnss
o oblems by rsphing pits i o

. COOrd I nute plu ne zuadrants of the coordinate plane.

Include use of coordinates and absolute

value to find distances between points
with the same first coordinate or the

same second coordinate. Also 6.NS.6b
) ESSENTIAL QUESTION

© Houghton Mifflin Harcourt Publishing Company

How can you use absolute value to find the distance between
two points with the same x- or y-coordinates?

EXPLORE ACTIVITY 1  #MIZXD 6.NS.6b

Reflecting in the Coordinate Plane

A point on a coordinate plane can be reflected across an axis. The reflection

Hold your paper
is located on the opposite side of the axis, at the same distance from up to the light if
the axis. necessary to see

the reflection.
Draw a coordinate plane on graph paper. Label both axes from —10 to 10.

A Graph (3, —2). Then fold your coordinate plane along the y-axis and
find the reflection of (3, —2). Record the coordinates of the new point

in the table.

B Unfold your coordinate plane. Then fold it Reflected across | Reflected across
along the x-axis and find the reflection of Point y-axis x-axis
(3, —2). Record the coordinates of the new 3, —2)

point in the table.

€ Choose three additional points and
repeat A and ‘B,

Reflect

1. What is the relationship between the coordinates of a point and the
coordinates of its reflection across each axis?

2. Conjecture A pointis reflected across the y-axis. Then the reflected
point is reflected across the x-axis. How will the coordinates of the final
point be related to the coordinates of the original point?

Lesson 14.1 403



Finding Distances in the
Coordinate Plane

You can use absolute values to find distances between two points that have the
same x-coordinates or the same y-coordinates on a coordinate plane.

@ my.hrw.com

EXAMPLE 1 P cace 6.Ns.6b
Find each distance. y
A What is the distance between point A
and point B? + ‘A (4,3)
21 :
Find the distance between T ' .
point A and the x-axis. T 3 o[ 5 A
The y-coordinate of A is 3, _2:8 (4, —2)*
: so point A is |3] units from ol 3
: i —5 -4) C(—-1—4
vMath Talk : the x-axis. D(=5,—-4) C{ )
L ...| Mathematical Practices

STEP 2 ) Find the distance between

How is the distance point B and the x-axis.

between a point and its
reflection across an axis
related to the distance
between the point
and the axis?

The y-coordinate of B is —2, so point Bis |—2| = 2 units from
the x-axis.

Find the sum of the distances.

O....ﬂ.................

Distance from Ato B = |3| 4+ |—-2| =3 + 2 = 5 units.

B What is the distance between point D and point C?

STEP 1) Find the distance between point D and the y-axis.

Point D is |—5| = 5 units from the y-axis.

STEP 2) Find the distance between point C and the y-axis.
| Point Cis |—1| = 1 unit from the y-axis.

STEP 3 ) Find the distance between C and D by finding this
: difference:

Distance of D from the y-axis — distance of C from the y-axis

6 |—5| — |—1| = 4 units

YOUR TURN’)

Find the distance between each pair of points.

Personal
Math Trainer

Online Practice
and Help

3.

m

(—4,7)and F(5,7) 4, G(0, —5)and H(0, —10)

@ my.hrw.com
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Solving Distance Problems

You can solve problems using the distance between points on a grid.

plem ]
EXAMPLE 2 %ljing, P\ eace 6.n5.8
The coordinate plane represents a map. y
Each grid unit represents 20 miles. A retail 80|
company has warehouses at M(—70, 10) and +
N(50, 10). How long does it take a truck that 40+
drives 40 miles per hour to travel from M (._70' 10) + N (5(.)' 10)
warehouse M to warehouse N? 80 —40 O| 40 80
_40 4+
Eﬂ Analyze Information 1
—80+

Identify the important information.

e One warehouse is located at M(—70, 10).
The other is at N(50, 10).

» Atruck drives from M to N at a speed of 40 miles per hour.

E; Formulate a Plan

« Find the distance between M and N by adding the absolute values of
the x-coordinates of the points.

« Find the time it takes the truck to drive this distance by using this
relationship: distance = rate - time.

L Solve

Add the absolute values of the x-coordinates to find the distance between
point M and point N on the grid.

|-70| +|50] = 70 + 50 = 120
The warehouses are 120 miles apart.
The truck drives 120 miles at 40 mi/h. Because 120 = 40(3), it takes the
truck 3 hours to travel from M to N.
Eﬂ Justify and Evaluate

You found the sum of the absolute values of the x-coordinates to find the
horizontal distance on the grid. Then you used distance = rate - time to
find the time it takes to drive that distance.

YOUR TURN’)

5. Astoreis located at P(50, —30). How long will it take a truck driving at
50 miles per hour to drive from warehouse N to this store?

Personal
Math Trainer

Online Practice
and Help

@ my.hrw.com
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1. The point (5, —2) is reflected across the x-axis. What are the coordinates of

the reflection? (Explore Activity)

2. The point (—6, 8) is reflected across the y-axis. What are the coordinates of

the reflection? (Explore Activity)

Use the coordinate plane. (Example 1)
3. The distance between point A and point B is

+ = + = units.

4. The distance between point A and point Cis

— = — = units.

5. Plot the reflection of point C across the y-axis.

What is the distance between point C and its reflection?

6. Plot the reflection of point A across the x-axis.
What is the distance of the reflection from the x-axis?

Use the map shown. Each grid on the map represents 1 city block.

(Example 2)

7. Yoko walks from the library to the mall.
How many city blocks does she walk?

8. If Yoko walks 1 block in 3 minutes, how long does it
take her to walk from the school to the library? How
long does it take her to walk from home to school?

Q ESSENTIAL QUESTION CHECK-IN

y
2--
-2 0] "2 4 6
=27 @1, -3)
® T @
B(—2,—3) A(5,=3)
y
(—214) i
e 4+
Library |
2 -
4 2 0] 2 g4
(—3.5,—=3) =27
Home e ° (_2r-_3)
Schogl4__

9. How do you use absolute value to find the distance between two points

that have the same x-coordinates but different y-coordinates?

406 Unit6
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Name

Class

Date

P ILXII 6.NS.6b, 6.NS.8

Uset

10.

11.

he coordinate plane.

Plot the reflection of point A across the x-axis. What are the
coordinates of the reflection of point A across the x-axis?
What is the distance between point A and its reflection?

How can you plot the reflection of point A across the y-axis?
Give the coordinates of the reflection across the y-axis, and
tell how many units the reflection is from point A.

@ my.hrw.com
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Online Practice
and Help

Find the coordinates of each point after the described reflection. Give the
distance between each point and its reflection.

12.

13.

14.

15.

R(—5, 8) is reflected across the x-axis.

S(—7, —3) is reflected across the y-axis.

T(8, 2) is reflected across the x-axis.

U(2.4, —1) is reflected across the y-axis

Pedro uses a coordinate system to map the locations of some tourist
locations in a large city. Each grid unit represents one mile.

16.

17.

18.

The planetarium, which is not marked on the map, is halfway
between the historic village and the science center. What are
its coordinates?

Pedro wants to walk from the historic village to the science center.
Then he will walk from the science center to the museum. If he
walks at a speed of4% miles per hour, how long will it take him?

Pedro is staying at a hotel whose location is a reflection across
the x-axis of the museum’s location. What are the coordinates of
the location of Pedro’s hotel?

Historic Village 4 Water Park qg
O e — we
(-4l151) _R_(o,s%) N he
® \ I s
- — e | ‘ " _ dk ..t
®” o I W
l\. '. ‘\“ '. w
g Cince Genter | YMuseum T
(-43,-13) | | @-13] J
el |l l.
s | Y
hw. I I .
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FOCUS ON HIGHER ORDER THINKING

19.

20.

21.

22.

Communicate Mathematical Ideas Deirdre plotted a point D in
Quadrant IV. After she reflected the point across an axis, the reflection
was in Quadrant lll. Give possible coordinates for point D and its
reflection, and tell why you chose these coordinates.

Explain the Error Jason plotted the points (4, 4) and (—4, —4) on a
coordinate plane. He says that the distance between the two points is 8
units because |4| + |—4| = 8. What mistake is Jason making?

Look for a Pattern A point is reflected over the x-axis and then reflected
again over the y-axis. Will the coordinates after these two reflections be
the same or different if the point is first reflected over the y-axis and then
over the x-axis? Use an example to support your answer.

Explain the Error Bentley states that the distance between R(—8, —3.5)
and S(—8, —12) is | -12| + |—3.5| = 15.5 units. Is Bentley correct? Explain
your answer. If Bentley is not correct, explain how to find the correct
distance between the points.

408 unit6

Work Area
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£20r, Polygons in the o

Draw polygons in the coordinate plane given
° coordinates for the vertices; use coordinates
. Coordlnute Plu ne to find the length of a side joining points
with the same first coordinate or the same

second coordinate. Apply these techniques
in the context of solving real-world and

mathematical problems.
ESSENTIAL QUESTION : :
How can you solve problems by drawing polygons in the

© Houghton Mifflin Harcourt Publishing Company - Image Credits: CVI Textures/Alamy

coordinate plane?

redl ALY 6.G.3 P A
EXPLORE ACTIVITY [ 6. -_— e
= - - -

Polygons in the Coordinate Plane & o« <

A polygon is a closed plane figure formed by three or more line

segments that meet only at their endpoints. A vertex is the point « .
where two sides of a polygon meet. The vertices of a polygon can be

represented as ordered pairs, and the polygon can then be drawn in

the coordinate plane. ' . 50

Sheila wants to make a pattern of two different tile shapes on
a floor. She first graphs the shapes on a coordinate plane.

A Plot these points to form one of the tile shapes: . Y
A(3,5), B(4, 6), C(5,5), D(4, 4)
Connect the points in order. 4:
The polygon formed is a(n) . 2 ;
B Plot these points to form the other tile shape: T4 3 o ERRE
P(~5,2),Q(—4,3), R(0, 3), 5(1, 2), il
T(1, —2), U0, —3), V(—4, —3), W(—5, —2) |

Connect the points in order.

The polygon formed is a(n)

Reflect

1. How is the number of vertices related to the number of sides of the
polygon and to the type of polygon? Give two examples.

Lesson 14.2 409



Finding Perimeter in the
Coordinate Plane

You can use what you know about finding lengths in the coordinate plane to
find the perimeter of a polygon.

@ my.hrw.com

A
EXAMPLE 1 (“};;‘;}d

Peace 6.63

The grid shows the path Tommy followed when he walked from his home
at (0, 0) to various locations and back home again. If each grid square
represents one block, how many blocks did he walk?

y Home (0, 0)
10+
T Library (0, 4)
8l
6" Park (5, 4)
Math Talk - o
L ..,| Mathematical Practices 4 Friend’s house (5, 2)
How do you find the T
distance between two points 24 Pond (7, 2)
in the same quadrant
that have the same . . . X Store(7,0)

"2 4 6 8 10

STEP 1) Find each distance. Each grid unit represents one block.

Tommy'’s home (0, 0) to the library (0, 4) is
|4 — 0 =4 — 0 =4 blocks.

x-coordinate?

The library (0, 4) to the park (5, 4) is |5| — 0 =5 — 0 = 5 blocks.

The park (5, 4) to Tommy'’s friend’s house (5, 2) is
|4| — |2| =4 — 2 = 2 blocks.

Tommy'’s friend’s house (5, 2) to the pond (7, 2) is
|7| — |5| =7 -5 = 2 blocks.

The pond (7, 2) to the store (7,0) is |2| — 0 =2 — 0 = 2 blocks.

The store (7, 0) to Tommy'’s home (0, 0) is
|7| —=0=7 — 0=7 blocks.

STEP 2 ) Find the sum of the distances.

o Tommy walked 4 + 5+ 2 + 2 + 2 + 7 = 22 blocks.

YOUR TURN’)

2. Suppose the next day Tommy walks from his home to the mall at
(0, 8), and then walks to a movie theater at (7, 8). After leaving the
theater Tommy walks to the store at (7, 0) before returning home.

Personal
Math Trainer

Online Practice
and Help

@ my.hrw.com

How far does he walk? blocks

410 unit6
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Finding Area in the Coordinate Plane

You can use familiar area formulas to find areas of polygons in the coordinate
plane.

Real

EXAMPLE 2 world

m CACC 6.G.3

Caleb is planning a new deck for his house. He graphs the deck as polygon
ABCDEF on a coordinate plane in which each grid unit represents one foot.
The vertices of the polygon are A(1, 0), B(3, 2), C(3, 5), D(8, 5), E(8, 2), and
F(6, 0). What is the area of Caleb’s deck?

STEP 1) Graph the vertices, and connect themin 107

order.

Draw a horizontal dashed line
segment to divide the polygon into
two quadrilaterals—a rectangle and a
parallelogram. 0

2 4 6 8 10

Find the area of the rectangle using the length of segment BE as
: the base b and the length of segment BC as the height h.

b=18] —|3| =5 feet h=|5| — |2| = 3 feet
A =bh =5 -3 =15 square feet

STEP 3) Find the area of the parallelogram using the length of segment AF
: as the base. Use the length of a segment from F(6, 0) to the point

(6, 2) as the height h.
b=16] —|1| =5 feet h=|2| — 0= 2feet
A=0bh=5"-2=10square feet

Add the areas to find the total area of the deck.

o A =15+ 10 = 25 square feet

YOUR TURN’)

3. The vertices of a polygon are y
L(1,2), M(1,6),N(7,6),0(7,2), P(5,0), 107
and Q(3, 0). Graph the polygon. Then 871
find its area. 61
A= square units 4T
2._
T X

@ my.hrw.com
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A gardener uses a coordinate grid to design a new
garden. The gardener uses polygon WXYZ on the grid
to represent the garden. The vertices of this polygon
are W(3, 3), X(—3, 3), Y(—3, —3), and Z(3, —3). Each
grid unit represents one yard.

1. Graph the points, and connect them in order. What —
is the shape of the garden? (Explore Activity)

2. How much fencing will the gardener need to
enclose the garden? (Example 1)

Each side of the garden is yards in length.

The gardener will need yards of fencing to enclose
the garden.

3. What s the area of the garden? (Example 2)

4. A clothing designer makes letters for varsity jackets
by graphing the letters as polygons on a coordinate
plane. One of the letters is polygon ABCDEF. The
vertices of this polygon are A(3, —2), B(3, —4),

C(-3, —4), D(-3, 4), E(—1, 4), and F(—1, —2). Each
grid unit represents one inch. Graph the points

on the coordinate plane, and connect them in e
order. Identify the letter formed. Then find its area.
(Example 2)

Q ESSENTIAL QUESTION CHECK-IN

5. How can you use a coordinate plane to solve perimeter and area
problems?

412 unit6
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Name Class Date
Personal
Math Trainer
LY 6.G.3 Online Practice

6. A graphic designer creates letters for wall art by first graphing the
letters as polygons on a coordinate plane. One of the letters

is polygon MNOPQRSTUV with vertices M(2, 1), N(2, 9), O(7, 9),
P(7,7),Q(4,7),R(4,6),5(6, 6), T(6, 4), U4

represents one inch.

b.

c.

Graph the points on the coordinate plane, and connect them in

order. What letter is formed?

The designer will use decorative tape to paint the outline of the

letter on a wall. How many inches of tape are needed?

How much space does the letter cover on the wall?

,4), and V(4, 1). Each grid unit

and Help

How did you find your answer to ¢? Use the name(s) of shapes in your

answer.

Vocabulary The polygon shown is a regular polygon since all sides have
equal length and all angles have equal measure.

a.
b.

c.

y
The polygon is a regular 101
What is the perimeter of the polygon? 871
A line can divide the figure into two identical four-sided polygons. 6:
Each polygon has two bases, and one base is twice the length of al
the other base. Identify the polygon, and give its perimeter. o1
o
8. Jean wants to put furniture in her clubhouse. She drew
a floor plan of the clubhouse, as shown. Each grid unit y
represents one foot. 54
a. Which polygon names the shape of the floor? T
Py
_E/:::o::s::.r:’
b. How many feet of baseboard are needed to go around the
entire clubhouse?
_5.-

c.

How much carpet is needed for the clubhouse floor?

Lesson 142 413



FOCUS ON HIGHER ORDER THINKING

9.

10.

11.

12.

Work Area

Persevere in Problem Solving To find the y
area of triangle ABC, Jen first drew a square 101
around the figure. Two sides of the square sl B
passed through the points B and C. The other ol
two sides met at point A. Draw Jen’s square, + c
and explain how you can use it to find the 4 -

2_

area of triangle ABC.

Communicate Mathematical Ideas The coordinates A(5, —2), B(3, —1),
C(—4, —4), D(—3, 8), and E(—1, 4) form the vertices of a polygon when
they are connected in order from A through E. Classify the polygon
without plotting the points. Explain your answer.

Explain the Error Josh's teacher draws a regular octagon on a coordinate
plane. One side has endpoints at (1, 5) and (4, 5). Josh says he can’t

find the perimeter of the octagon because he can only find lengths of
horizontal and vertical segments. He says he can't find the lengths of the
slanted sides of the octagon. What mistake is Josh making? What is the
perimeter of the octagon?

Critical Thinking Give coordinates for the vertices of a triangle that
could have an area of 35 square units. Prove that your triangle fits the
description by finding its area.

414 unite
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14.1 Distance in the Coordinate Plane e

1. Reflect A across the x-axis. Label the reflection as (EpTEan
N, and give its coordinates on the graph.

Reflect B across the x-axis. Label the reflection as
M, and give its coordinates on the graph.

The distance between A and N is

Suppose the graph represents a map in which each
grid unit equals 1 mile. If a school is located at B
and a library is located at N, what is the distance

between the school and the library?
Find the coordinates of the point for each reflection.

5. (=5, 7) across the x-axis 6. (2,5.5) across the y-axis

Find the distance between each pair of points.

7. (1, and (1, —2) units 8. (—2,3)and (—4, 3)

14.2 Polygons in the Coordinate Plane

9. On the coordinate plane shown, each grid unit
represents 10 feet. Polygon QRST has vertices
Q(10, 20), R(-10, 20), S(-10, —10), and T(10, —10),
and represents the floor plan of a room. Find the
perimeter and area of the room.

QUssraasesTonn

. v

10. Suppose you are given the coordinates of the vertices of a polygon. What steps
could you take to solve a problem involving the polygon’s area?

© Houghton Mifflin Harcourt Publishing Company




MODULE 14

ﬁ MIXED REVIEW

caurorna - Assessment Readiness

1. Consider the coordinates of the given points.

Select Yes or No in A-C to indicate whether if the points are reflections
of each other across the y-axis on the coordinate plane.

A. (8,12)and (—12,-8) O Yes (O No
B. (5 —3)and (-5, —3) O Yes (O No
C. (—4,—7)and (4, -7) O Yes (O No

2. Look at each statement. Choose True or False for A-C.

A. The greatest common factor of 12 and 30 is 3. O True () False
B. The least common multiple of 18and 36is36. (O True (O False
C. The greatest common factor of 15and 20is60. (O True () False

3. Plot the reflection of point L across the x-axis. Label this new point
M. Then explain how to use absolute values to find the distance
between points Jand M.

@ my.hrw.com
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L(1,2.5)
[ ]

X

4. Polygon EFGH has vertices E(4, 4), F(—4, 4), G(—4, —4), and H(4, —4).

a. Plot EFGH on the grid and tell what type of polygon it is. What
is the area of the polygon?

. 3
101, 1)

b. The area of a right triangle is half the area of EFGH. Points G
and H are two vertices of the triangle, and angle G is a right
angle. If the third vertex of the triangle is in Quadrant I, what
are its coordinates? Explain.

416 Uunit6
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