Kenmore-Town of Tonawanda UFSD

We educate, prepare, and inspire all students to achieve their highest potential

Grade 5 Module 6
Parent Handbook

The materials contained within this packet have been taken from the Great Minds curriculum Eureka Math.


http://www.kenton.k12.ny.us/kenton

Eureka Math™ Tips for Parents

Problem Solving with the
Coordinate Plane

In Module 6, students develop a
coordinate system for the first
quadrant of the coordinate plane
and use it to solve problems.

They explore the relationship
between points, ordered pairs,
patterns, and lines. The module
fimishes with an exploration of the
coordinate plane in real world
applications.

The coordinate plane

New Terms in this Module:

axiz: fized reference line for
the measurement of
coordinates

Coordinate: number that
identifies a point on a plane

Coordinate pair: two numbers
that are used to identify a
point on a plane; written (x, y)
where x represents a distance
from 0 on the x-axis and y
represents a distance from 0 on
the y-axis

Coordinate plane: plane
spanned by the x-axis and y-
axis in which the coordinates of
a point are distances from the
two perpendicular axes

Ordered pair: two quantities
written in a given fived order,
usually written as (x, ¥l

What Came Before this
Module:

Students worked with three-
dimensional shapes and explored
cubic units and volumes of
rectangular prisms. They also
caloulated area for figures with
fractional side lengths.

Origin: fixed point from which
coordinates are measured; the
paint at which the x-axis and y-
axis intersect

Quadramt: anmy of the fowr
equal areas created by dividing

a plane by an x-axis and y-axis

=} How You Can
Help at Home:

Play the game

Battleship, if you have

it! It gives good .
practice with locating

points on a coordinate
plane.

Practice following rules .
to find ordered pairs,

e.g. if the rule is

y = double x plus 1,
what iz yif xis 37 42

E! (Answers are

7,9, 11.)

Key Common Core Standards:

* Write and interpret numerical expressions.

Write simple expressions that record calculations with numbers,
and interpret numerical expressions.

Analyze patterns and relationships.

Generate two numerical patterns using two given rules, and
identify apparent relationships between corresponding terms.

Graph points on the coordinate plane to solve real-world and
mathematical problems.

Use a pair of perpendicular number lines, called axes, to define
a coordinate system.

Represent real world and mathematical problems by graphing
points in the first quadrant of the coordinate plane, and
interpret coordinate values of points in the context of the
situation.

Prepared by Erin Schweng, Math Coach
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Grade 5

Eureka Math, A Story of Units Module 6

Rule: Double x, then subtract 1. Spotlight on Math

r |y @y 1. Skills:

1 1 (1.1) q .

2 3 (2,3) 8 Graphing Lines

3 | 5 | (35 | 7 '

a4 | T | (a7 8 .

5 | 9 | (59 : :

. | Students learn this
e rule table and the 2 important skill in
2 rule taple a - J -

plotted points for the rule L L Module 6 of A Story
“Double x, then subtract 17 0 123456789 of Units.

A Story of Units teaches students key mathematical skills
that will be used throughout a student’s elementary years
and beyond.

Module &, the final module of Grade 5, is a very important link to the algebraic skills

students will need in later years. Students begin by investigating patterns, relating the
x- and y-coordinates of the points on the line and reasoning about the patterns in the ordered

pairs, which lays groundwork for Grade & work with proportional reasoning.

Students use given rules (e.e., “multiply by 2, then add 3") to generate coordinate pairs,
plot points, and investigate relationships. Finally, students generate two number patterns
from two given rules, plot the points, and analyze the relationships within the sequences of

the ordered pairs and the graphs of the two lines.

Sample Problem from Module &: a
(Example token from Module §, Lesson 200 -

Harry runs a hot dog stand at the county fair. when he
arrived on Wednesday, he had 38 dozen hot dogs on his
stand. The graph shows the number of hot dogs (in dozens)
that remained unsold at the end of each day of sales.

1. How many dozen hot dogs did Harry s2ll on
wednesday? How do you know?

2. Between which two-day period did the number of §
hot dogs sold change the most? Explain how you ‘
determined your answer. 1

Mot Togr Arroining jdoma |
= E @

.
-

W Th F B Su B Tu

For more information visit commoncore.ong
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Grade 5 ® Module 6

Problem Solving with the Coordinate
Plane

OVERVIEW

In this 40-day module, students develop a coordinate system for the first quadrant of the
coordinate plane and use it to solve problems. Students use the familiar number line as an
introduction to the idea of a coordinate and construct two perpendicular number lines to
create a coordinate system on the plane. They see that just as points on the line can be
located by their distance from 0, the plane’s coordinate system can be used to locate and plot
points using two coordinates. They then use the coordinate system to explore relationships
between points, ordered pairs, patterns, lines and, more abstractly, the rules that generate
them. This study culminates in an exploration of the coordinate plane in real world
applications.

In Topic A, students come to realize that any line, regardless of orientation, can be made into a
number line by first locating zero, choosing a unit length, and partitioning the length-unit into
fractional lengths as desired. They are introduced to the concept of a coordinate as describing
the distance of a point on the line from zero. As students construct these number lines in
various orientations on a plane, they explore ways to describe the position of points not
located on the lines. This discussion leads to the discovery that a second number line,
perpendicular to the first, creates an efficient, precise way to describe the location of these
points. Thus, points can be located using coordinate pairs, (aa,), by starting at the origin,
traveling a distance of aa units along the xx-axis, and traveling a distance of bb units along a
line parallel to the yy-axis. Students describe given points using coordinate pairs and,
conversely, use given coordinate pairs to plot points (5.G.1). The topic concludes with an
investigation of patterns in coordinate pairs along lines parallel to the axes, which leads to the
discovery that these lines consist of the set of points whose distance from the xx- or yy-axis is
constant.

Students move into plotting points and using them to draw lines in the plane in Topic B
(5.G.1). They investigate patterns relating the xx- and yy-coordinates of the points on the line
and reason about the patterns in the ordered pairs, laying important groundwork for Grade 6
proportional reasoning. Topic B continues as students use given rules (e.g., multiply by 2, then
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resultant coordinate pairs are analyzed, leading students to discover that such rules produce
collinear sets of points. Students next generate two number patterns from two given rules,
plot the points, and analyze the relationships within the sequences of the ordered pairs
(5.0A.3). Patterns continue to be the focus as students analyze the effect on the steepness of
the line when the second coordinate is produced through an addition rule as opposed to a
multiplication rule (5.0A.2, 5.0A.3). Students also create rules to generate number patterns,
plot the points, connect those points with lines, and look for intersections.

Topic C finds students drawing figures in the coordinate plane by plotting points to create
parallel, perpendicular, and intersecting lines. They reason about what points are needed to
produce such lines and angles, and then investigate the resultant points and their
relationships. Students also reason about the relationships among coordinate pairs that are
symmetric about a line (5.G.1).

Problem solving in the coordinate plane is the focus of Topic D. Students draw symmetric
figures using both angle size and distance from a given line of symmetry (5.G.2). Line graphs
are also used to explore patterns and make predictions based on those patterns (5.G.2,
5.0A.3). To round out the topic, students use coordinate planes to solve real world problems.

Topic E provides an opportunity for students to encounter complex, multi-step problems
requiring the application of concepts and skills mastered throughout the Grade 5 curriculum.
They use all four operations with both whole numbers and fractions in varied contexts. The
problems in Topic E are designed to be non-routine, requiring students to persevere to solve
them. While wrestling with complexity is an important part of Topic E, the true strength of this
topic is derived from the time allocated for students to construct arguments and critique the
reasoning of their classmates. After students have been given adequate time to ponder and
solve the problems, two lessons are devoted to sharing approaches and solutions. Students
will partner to justify their conclusions, communicate them to others, and respond to the
arguments of their peers.

In the final topic of Module 6, and in fact, A Story of Units, students spend time producing a
compendium of their learning. They not only reach back to recall learning from the very
beginning of Grade 5, but they also expand their thinking by exploring such concepts as the
Fibonacci sequence. Students solidify the year’s learning by creating and playing games,
exploring patterns as they reflect on their elementary years. All materials for the games and
activities are then housed for summer use in boxes created in the final two lessons of the year.
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Terminology
New or Recently Introduced Terms

= Axis (fixed reference line for the measurement of coordinates)

= Coordinate (hnumber that identifies a point on a plane)

= Coordinate pair (two numbers that are used to identify a point on a plane; written (xx, yy)
where xxrepresents a distance from 0 on the xx-axis and yy represents a distance from 0
on the yy-axis)

= Coordinate plane (plane spanned by the xx-axis and yy-axis in which the coordinates of a
point aredistances from the two perpendicular axes)

» Ordered pair (two quantities written in a given fixed order, usually written as (xx, yy)

= Origin (fixed point from which coordinates are measured; the point at which the xx-axis
and yy-axisintersect, labeled (0, 0) on the coordinate plane)

= Quadrant (any of the four equal areas created by dividing a plane by an xx-axis and yy-
axis)

Familiar Terms and Symbols:

= Angle (union of two different rays sharing a common vertex)

= Angle measure (number of degrees in an angle)

= Degree (unit used to measure angles)

= Horizontal (parallel to the xx-axis)

* Line (two-dimensional object that has no endpoints and continues on forever in a plane)

= Parallel lines (two lines in a plane that do not intersect)

= Perpendicular lines (two lines are perpendicular if they intersect and any of the angles
formed between the lines are 90-degree angles)

= Point (zero-dimensional figure that satisfies the location of an ordered pair)

= Rule (procedure or operation(s) that affects the value of an ordered pair)

= Vertical (parallel to the yy-axis)

Suggested Tools and Representations

= Protractor

= Ruler

=  Setsquare

= Tape diagrams
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Grade 5 Module 6 Topic A

Coordinate Systems

Focus Standard:

5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with
the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a
given point in the plane located by using an ordered pair of numbers, called its
coordinates. Understand that the first number indicates how far to travel from the origin in
the direction of one axis, and the second number indicates how far to travel in the
direction of the second axis, with the convention that the names of the two axes and the
coordinates correspond (e.g., xx-axis and xx-coordinate, yy-axis and yy-coordinate).

Instructional Days Recommended: 6

In Topic A, students revisit a Grade 3 activity in which lined paper is used to subdivide a length
into n equal parts. In Grade 5, this activity is extended as students explore that any line,
regardless of orientation, can be made into a number line by first locating zero, choosing a unit
length, and partitioning the length-unit into fractional lengths. Students are introduced to the
concept of a coordinate as describing the distance of a point on the line from zero.

As they construct number lines in various orientations on a plane, students explore ways to
describe the position of points not located on the lines. This discussion leads to the discovery
that a second number line, perpendicular to the first, creates an efficient, precise way to
describe the location of these points. Thus, points can be located using coordinate pairs, (aa,),
by traveling a distance of aa units from the origin along the xx-axis and bb units along a line
parallel to the y-axis.

Students describe given points using coordinate pairs, and then use given coordinate pairs to
plot points (5.G.1). The topic concludes with an investigation of the patterns in coordinate
pairs along vertical or horizontal lines, which leads to the discovery that these lines consist of
the set of points whose distance from the xx- or yy-axis is constant.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 1

Objective: Construct a coordinate system on a line.

Homework Key

1 a. 3
b. B
c 14
d 11

2. 10 tick marks from the left
11 tick marks from the left

3 tick marks from the right 4

1 tick mark from the right

Homework Sample

1. Answer the following questions using number line Q, below.

a. Whatis the coordinate, or the distance from the origin, of the ? 5

b. What is the coordinate of Q&? y _
c. What is the coordinate of ? l %

a. Second tick mark left of 0
b. 7 tick marks left of O

¢ 1137
d 3
e 9
£ s

Explanations will vary.

d. What is the coordinate at the midpoint of % and ? ( t

mideoint

15
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Lesson 2

Objective: Construct a coordinate system on a plane.

Homework Key

1. a. Answers will vary. 3.

a. 2-4;4,3;1,2;0,453=,5=
z z 2 2
b. Answers may vary. b. Heartand star
2. a. Circle; diamond; triangle; heart c. X plotted correctly
b. Star d. Square plotted correctly
c. Square e. Triangle plotted correctly

4.  Explanations will vary.

Homework Sample

1. a. Useasetsquaretodraw a line perpendicular to the x-axis through point P. Label the new line as the

b. Choose one of the sets of perpendicular lines above and create a coordinate plane. Mark 5 units on
each axis, and label them as whole numbers.
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Lesson 3 -4

Objective: Name points using coordinate pairs, and use the coordinate pairs to

plot points.
Homework Key (3)

1. Constructions match given parameters
2. a R MO
b. O,M,L
1,13

d. K
e R

3 2 2 2 1.2
f. [2}2%'], 53k (L3115 33)
g. WX:LW

Homework Sample

1. Use the grid below to complete the following tasks.
a. Construct a y-axis that passes through points Y and Z.
b. Construct a perpendicular x-axis that passes through points Z and X.
c. Label the origin as 0.
d. The y-coordinate of W is Zg. Label the whole ﬁumbers along the y-axis.

e. The x-coordinate of V is 2%. Label the whole numbers along the x-axis.

Point with equal x and y coordinates plotied
Origin; (0, 0)

Points plotted correctly

&
3

1
Equal to

Explanations will vary.

R m® %o
- 4 { }
\t | : - |
U } ]
® i ‘
- . |
T .‘s | }
4 | | |
i i ‘ % i
bbby ey
0 * i
~V J Z Z€ J :
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Lesson 4
Homework Key

1.  Answers will vary.
2. Explanations will vary.
3. Explanations will vary.

Homework Sample

Your homework is to play at least one game of Battleship with a friend or family member. You can use the

directions from class to teach your opponent. You and your opponent should record your guesses, hits, and
misses on the sheet as you did in class.

When you have finished your game, answer these questions.

1. When you guess a point that is a hit, how do you decide which points to guess next?

Arowars Nary -

5 o0 Coordl iad 1S one move oY ond LessHan
< wolld auess o ceorinadte Ahad 1S ong mre o¥ |
Jm/gz Y UG A WS O ik T nediur Gure & hit ) henT wolld

Guess & cominade. wrth Wﬂ \alug one more sy ong kss.
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Lesson 5-6

Objective: Investiage pattenrs in vertical and horizontal llines, and interpret points
on the plane as distances from the axes.

Homework Key (5)
1. a. Linegdrawn and labeled 2. points plotted correctly

b. x-axis, y-axis a. Lline fdrawn and labelad

c.  Answers will vary. b 2
4

d. A4, 8); B (S, 8); points C and D will vary. c. perpendicular, parallel

a. y-value d. Answers will vary.

f.  Answers will vary. (a) circled; explanations will vary.

(b) circled; answers will vary.
Answers will vary.

Answers will vary.

Nomol AW

Answers will vary.

Homework Sample

1. Use the coordinate plane to answer the questions.

a. Use astraightedge to construct a line that goes 4 T e N S
through points A and B. Label the line g. S S R ) O T W
b. Line g is parallel to the ,>_< -axis and is 108
perpendicular to the -axis, _ i S A e R R S s e R e
c. Draw two more points%n line g. Name them ) l
C andD.
d. Give the coordinates of each point below. -
(,\(\, “\‘@.Yb s Al KLH {; ﬁ °
N ,[ Z\
C: ) :
e. What do all of the points on line g have in i

commpn? : ) ) h = —
Tho) Ol hed e Sl ﬁ\m\m |
f. 7 Give the coordinates of another point that falls on line g with an x-coordinate greater than 25.

(209)
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Lesson 6

Homework Key

1. Peints plotted and labeled correctly. 2,
a. Lines drawn through given points
b. 3T
c. CA
d. Answers will vary.
e. Answers will vary.

Homework Sample

e.

f.

1
13

(2.13)

Appropriate section shaded

1
53

1
(5232

Appropriate section shaded

{a—d) Lines constructed and labeled on plane

{a—c) Tasks completed on plane

Plot and label the following points on the coordinate plane.

C: (0.4,0.4) A: (1.1,0.4)

a. Use astraightedge to construct line segments

CA and ST.

b. Name the line segment that is perpendicular.to

the x-axis and parallel to the y-axis. S' i

c. Name the line segment that is parallel to the

x-axis_and perpendicular to the y-axis.

CA

d. Plot a point on CA and name it E. Plot a point

on line segment ST and name it R.

e. Write the coordinates of points E and R.

£01,04) »09,02,
Ansmevg\zo\m).

S: (0.9, 0.5)

I

1.0

0.5

T: (0.9,1.1)
il
S
S = o
Fle E A/

| L@;

0.5 1.0 | >X
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Grade 5 Module 6 Topic B

Patterns in the Coordinate Plane
and Graphing Number Patterns
from Rules

Focus Standards:

5.0A.2

5.0A3

5.G.1

Write simple expressions that record calculations with numbers, and interpret numerical
expressions without evaluating them. For example, express the calculation “add 8 and 7,
then multiply by 2” as 2 x (8 + 7). Recognize that 3 x (18932 + 921) is three times as large as
18932 + 921, without having to calculate the indicated sum or product.

Generate two numerical patterns using two given rules. Identify apparent relationships
between corresponding terms. Form ordered pairs consisting of corresponding terms from
the two patterns, and graph the ordered pairs on a coordinate plane. For example, given the
rule “Add 3” and the starting number 0, and given the rule “Add 6” and the starting number
0, generate terms in the resulting sequences, and observe that the terms in one sequence
are twice the corresponding terms in the other sequence. Explain informally why this is so.
Use a pair of perpendicular number lines, called axes, to define a coordinate system, with
the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a
given point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction
of one axis, and the second number indicates how far to travel in the direction of the second
axis, with the convention that the names of the two axes and the coordinates correspond
(e.g., xx-axis and xx-coordinate, yy-axis and yy-coordinate).

Instructional Days Recommended: 6

In Topic B, students plot points and use them to draw lines on the plane (5.G.1). Students
begin by investigating patterns relating the xx- and yy-coordinates of the points on the line
and reasoning about the patterns in the ordered pairs, which lays important groundwork for
Grade 6 work with proportional reasoning. Topic B continues as students use given rules (e.g.,
multiply by 2, then add 3) to generate coordinate pairs, plot points, and investigate
relationships. Patterns in the resultant coordinate pairs are analyzed to discover that such

rules produce collinear sets of points, or lines. Students next generate two number patterns
from two given rules, plot the points, and analyze the relationships within the sequences of
the ordered pairs and graphs (5.0A.3). Patterns continue to be the focus as students analyze
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the effect on the steepness of the line when the second coordinate is produced through an
addition rule as opposed to a multiplication rule (5.0A.3). They also create rules to generate
number patterns, plot the points, connect those points with lines, and look for intersections.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 7

Objective: Plot points, use them to draw lines in the plane, and describe patterns
within the coordinate pairs.

Homework Key

L (2,0)(32 12 (42 22); (6, 4) 3. a 10
a. Line drawn correctly b. Answers may vary.
b. Answers will vary. c. Answers will vary.
c. Answers may vary. d. Answers will vary.
2 (0055313 (13) e. y=£
a. Line drawn correctly f. myn;€q
b. Answers will vary.

c. Answers will vary.

Homework Sample

1. Complete the chart. Then, plot the points on the coordinate plane.

-~

a. Use astraightedge to draw a line connecting 2

these points.

b. Write a rule showing the relationship between St
the x- and y-coordinates of points on this line. . ; ‘ )X

X1S 2 moethanye 0 1 2 3 4, 5.6
c. Name two other points that are also on this line. 2/ 2 3'
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Lesson 8

Objective: Generate a number pattern from a given rule, and plot the points.

Homework Key

1.  Answers will vary. 3.  Coordinates will vary.
a. Points accurately plotted a. Accurate lines drawn
b. Accurate line drawn b. Lines# and {;(1, 1)
c. Answers will vary. c. Lines#andm

=

2. Answers will vary.

Answers will vary.

a. Points accurately plotted.
b. Accurate line drawn

c. Answers will vary.

Homework Sample

0 |U (OIJLD,
L 15.] (L2)
211 (206

a. Plot each point on the coordinate plane.

b. Use a straightedge to construct a line
connecting these points.

c. Give the coordinates of 2 other points that
fall on this line with x-coordinates greater 0 2 4 6 3 10 42
than 18.

(20 __
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Lesson 9

Objective: Generate two number patterns from given rules, plot the points, and

analyze the patterns.

Homework Key

1. a:0,(1,0)3,(4,3)8, (9 8);15, (16, 15) 2. e 0,(0,0); 3, (1,3); 12, (4,12); 18, (6,18)

b: 0, (5, 0); 3, (8, 3); 5, (14, 9); 15, (20, 15)

a. Accurate lines drawn
b. Answers will vary.

c.  Answers will vary.

Homework Sample

1. Complete the table for the given rules.

Line a

Rule: y is 1 less than x

110 ] (1o
413 1 (43)
°o 1% | (98]
16 15 | [lws)
Line &

Rule: y is 5 less than x

D[ (50
213 | [8,2)
1419 | (v,9)

2 15 | 119,15)

/

#: 0,(0,0); 3, (1, (3,1); 3, (3,3); 5, (15,5)
a. Accurate lines drawn
b. Answers will vary.

c. Answers will vary.

5]

10§

5

0 10 15 207

a. Construct each line on the coordinate plane.

b. Compare and contrast these lines.

Lies ocand fr baover

Lmbs@me@b@ 0\

Yoo UssAhun X

, \\rus oxe. parallel.
g rg‘gla[\smn Pt WUS h%&\m .

c. Based onthe patterns you see, predict what line ¢, whose rule is y is 7 less than x, would l;ok like.

Draw your prediction on the plane aboy,
LI € wodd gUsobe paradlel folings ¥

Punts (10), (8,1), (19:9)) (20,12)
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Less

Objective: Compare the lines and patterns generated by addition rules and

on 10

multiplication rules.

Hom

g
h.

2. Answers will vary.

o oa o oW

ework Key
Answer provided. 3. a Usey=x
Accurate line drawn. b. Accurate line drawn.
Answers will vary. c. Answers will vary.
Answers will vary. d. Answers will vary (e.g., v is x doubled).
Accurate line drawn. e. Accurate line drawn.
Answers will vary. f. Answers will vary.
Answers will vary. g. Answers will vary (e.g., vis half of x).
Answers will vary. h.  Answers will vary.

Answers will vary.

Homework Sample

8

Use the coordinate plane to complete the
following tasks.

a. Line p represents the rule x and y are
equal.

b. Construct aline, d, that is parallel to line
p and contains point D.

c. Name 3 coordinate pairs on line d.
(5,2%)
(13) |
(25, 4%)

d. Identify a rule to describe ine d.

WS 2 AhanXs o

v

e. Construct aline, e, that is parallel to line p and contains point E..

TSN, (23,19)

g. ldentify a rule to describe line e.

3'&5 | \essAhan .

i ayallels
h. Compare and contrast lines d and e in terms of their relationship to line p. /A(\\ 6\”‘\!25 MQ/Q \[(Xl{}&j‘if
The \))\m\\\JQS ‘\W d Make it g0 above ing anol ey
\ing £ s Yng xvalues andhat ling 15 below hnep
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Lesson 11

Objective: Analyze number patterns created from mixed operations.

Homework Key

1. £:2,(1,2);4,(24);6 (36
m: 1,(1,1);3,(2,3);5, (3,5
a. Accurate lines drawn
b.  Answers will vary.

. Answers will vary.
2. (2, 2)circled

a. Answers will vary.
b.  Answers will vary.

£ 1, {n 1;15(1,122, 2,225 (3,23)

m: 15,(0,15513, (1,125 (2,22) 25 (3,29
a. Aocuratelmes. drawn

b. Answers will vary.

¢ Answers will vary.

(1,5) and (3, 1) circled

a. Answers will vary.

b. Answers will vary.

Homework Sample

1. Complete the tables for the given rules.

Line £

Rule: Double x

E 3 iy
1121 (1L2)
2 14 (zm
3 @] (2l
Linem

Rule: Double x, and then

subtract 1
x|y (x, y)
111 (1,0 |
2 | 3| (2,2) — —
3 |5 ]%!5‘) 0 2 4 6 8 10

a. Draw each line on the coordinate plane above.

b. Compare and contrast these lines.

The lines Qe pardliel. Ling
S above Ling M.

Ahas graater U Coordiades SO

c. Based on the patterns you see, predict what the line for the rule double x, and hen\ad%woulQ/’“\/\
look lke DWWM ool YA
i The iine woum be pamue\ fo fandm and hawve o grese Y

maﬂ “n‘e/ R, T e | PR .
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Lesson 12

Objective: Create a rule to generate a number pattern, and plot the points.
Homework Key

1. a Answers will vary. 3.

a a. Answers will vary.
b. Answers will vary. b. Answers will vary.
2. a. Answers will vary. c.  Answers will vary.
b. Answers will vary. d. Answers will vary.

e. Answers will vary.

4, Answers will vary.

Homework Sample

1. Write arule for the1line that contains the points (0, %) and (2%, 2 %).

a. Identify 2 more points on this line. Draw the line on the grid below.

Boint - x1 v | (v V) A

E | 3 5 ' ' ~
B /7' ’H (i;ft) ! IR A

e :
c_Jia )5 (15,13

b. Write arule for a line that is
parallel to BC and goes through
point (1, 2%).

Y+ l%;:ﬂ

2. Give the rule for the line that
contains the points (1, 2%) and (2%,

25).
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Grade 5 Module 6 Topic C

Drawing Figures in the Coordinate
Plane

Focus Standards:

5.G.1 Use a pair of perpendicular number lines, called axes, to define a coordinate system, with
the intersection of the lines (the origin) arranged to coincide with the 0 on each line and a
given point in the plane located by using an ordered pair of numbers, called its coordinates.
Understand that the first number indicates how far to travel from the origin in the direction
of one axis, and the second number indicates how far to travel in the direction of the second
axis, with the convention that the names of the two axes and the coordinates correspond
(e.g., xx-axis and xx-coordinate, yy-axis and yy-coordinate).

5.G.2 Represent real world and mathematical problems by graphing points in the first quadrant of
the coordinate plane, and interpret coordinate values of points in the context of the
situation.

Instructional Days Recommended: 5

In Topic C, students draw figures in the coordinate plane by plotting points to create parallel,
perpendicular, and intersecting lines. They reason about what points are needed to produce
such lines and angles, and they investigate the resultant points and their relationships. In
preparation for Topic D, students recall Grade 4 concepts such as angles on a line, angles at a
point, and vertical angles—all produced by plotting points and drawing figures on the
coordinate plane (5.G.1). To conclude the topic, students draw symmetric figures using both
angle size and distance from a given line of symmetry (5.G.2).

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 13
Objective: Construct parallel line segments on a rectangular grid.
Homework Key

At least 3 sets of parallel lines drawn

Five sets of parallel segments crcled

a. Parallel segment drawn through point 5

b. Parallel segment drawn through point T

c. Parallel segment drawn through point U

d. Parallel segment drawn through point W

e Parallel segment drawn through point W
f. Parallel segment drawn through point 2

4. Parallel lines drawn

Homework Sample

1. Use your right angle template and straightedge to draw at least three sets of parallel lines in the space
below.

AN
~

AN
N7

2. Circle the segments that are parallel.
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Lesson 14

Objective: Construct parallel line segments, and analyze relationships of the

coordinate pairs.
Homework Key

L a (64)(36)
b. Accurate MN drawn
c. Accurate coordinate pairs plotted

d. Accurateﬁ drawn

—3 —3
e. MN | JK circled
f.  Answers will vary.

g. Accurate FG drawn

Homework Sample

1. Use the coordinate plane below to complete the following tasks.

N
9

m oo

(4,3=0r3.5);(2,3)
Accurate AB drawn
Answers will vary.

Accurate CD drawn
Explanations will vary.
Answers will vary.

Explanations will vary.

6 9
a. Identify the locations of M and N. M: ( (0 ;i L” ) N: (¢

0 3
b. Draw MN.

c. Plot the following coordinate pairs on the plane.

J: (5,7)

d. Draw]HK.

TThe hinesa

e. Circle the relationship between MN and
_ % pareMel

f.  Give the coordinates of a pair of points, F and G, such that FG 1l MN.

F:(b,\’})

K: (8,5)

G:(?—,5)

g. Draw FG.
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Lesson 15

Objective: Construct perpendicular line segments on a rectangular grid.
Homework Key

1. 4 pairs circled
Perpendicular lines drawn
a. Perpendicular segment drawn
b. Perpendicular segment drawn
c. Perpendicular segment drawn
d. Perpendicular segment drawn

4. Perpendicular lines drawn

Homework Sample

1. Circle the pairs of segments that are perpendicular.

\ N L L '\ |
— . < i

~ — TN
| i B
BANENY

Pagez 4‘



Lesson 16

Objective: Construct perpendiular lien segments, and analyze relationships of the

coordinate pairs.

Homework Key

1.

a. P_r;? drawmn
b. Point R plotted

C. Edmwn

d. Explanations will vary.

e. x-coordinates: 4; y-coordinates: 1

f. x-coordinates: 1; y-coordinates: 4

g. Explanations will vary.

Homework Sample

%\C

)me 2> angiesHymas g

1. Use the coordinate plane below to complete the following tasks.

a. Draw PQ. A
b. Plot point R (3, 8).

c. Draw PR.

d

. Explain how you know ZRPQ isa
right angle without measuring it.

l can draw atn ahéj\&*héd’
his P& asone of iFsSides, a6
amianaerhatnas PRas one o its

S$ 11 s\\damwo
st w 2 it 4
M Ho(m & Y &m @, Sme

e. Compare the coordinate of B
points P and Q. What is the
difference of the x-coordinates?

The y-coordinates?

x: difference of Y

. CE drawn
b. Point D plotted

C. ﬁ drawn

d. Explamations will vary.
e. x-coordinates: 1_—2; y-coordinates: 1
f. =z-coordinates: 1;y-coordinates: 1%

g. Explanations will vary.

Answers will vary.

A 4

0

ys difference of |

f.  Compare the coordinates of points P and R. What is the difference of the x-coordinates? The

y-coordinates?

X: d\ﬁ%fancemcl
Y- dvfference of Y

g. What is the relationship of the differences you found in parts (e) and (f) to the triangles of which

these two segments are a part?

Tha differonct of tha Xeor

rdingres B Pand Q was the same

i
* o Ao U CoordinakeS of Pand K same !
{\\@ngmﬁ of PandQ and A X w)vd(r\mWSmC Pand K-

S{Y\Q wmbekoTlippeds
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Lesson 17

Objective: Draw symmetric figures using distance and angle measure from the line

of symmetry.
Homework Key

Symmetric figure drawn
Symmetric figure drawn
3.  a. Answers will vary.
_—
b. &H, HI, IG drawn.
. Answers will vary.

4.  Explanations will vary.

Homework Sample

1. Draw to create a figure that is symmetric about DE.

Measore e di Sranet
/Afom ’n’\Q, \Ine DE
o €ach point 10

an VQ/XCL(/’\/
%Qggmmgjkﬂ (,1[:1
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Grade 5 Module 6 Topic D

Problem Solving in the Coordinate
Plane

Focus Standards:

5.0A.3 Generate two numerical patterns using two given rules. Identify apparent relationships
between corresponding terms. Form ordered pairs consisting of corresponding terms from
the two patterns, and graph the ordered pairs on a coordinate plane. For example, given
the rule “Add 3” and the starting number 0, and given the rule “Add 6” and the starting
number 0, generate terms in the resulting sequences, and observe that the terms in one
sequence are twice the corresponding terms in the other sequence. Explain informally why
this is so.

5.G.2 Represent real world and mathematical problems by graphing points in the first quadrant
of the coordinate plane, and interpret coordinate values of points in the context of the
situation.

Instructional Days Recommended: 3

Applications of the coordinate plane in the real world are the focus of Topic D. Students use
the coordinate plane to show locations, movement, and distance on maps. Line graphs are
also used to explore patterns in the coordinate plane and make predictions based on those
patterns (5.G.2, 5.0A.3). To close their work with the coordinate plane, students solve real
world problems.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 18
Objective: Draw symmetric figures on the coordinate plane.

Homework Key

1. a. Linedrawn 2. a. Linedrawn
b. Points plotted; figure drawn b. Points plotted; figure drawn
¢.  Symmetric figure drawn; c. Symmetric figure drawn;
(9, 13); (3, 12); (8, 10); (6, 9); (B, 3); i}i; 2,1); 15} 1; 2); i_ 1;
o :i 1314;{- {5 15; L 15) (4,2) (32,39)
= 3i 12
d. Answers will vary. d. Answers will vary.
e. Answers will vary. e. Answers will vary.

Homework Sample

1. Use the plane to the right to complete the following tasks. g S
15
a. Draw aline s whose rule is x is always 5.
b. Plot the points from Table A on the grid in order. Then, draw
line segments to connect the points in order.
10
Table A Table B
bty (my)
(1,13) (4 ! l7))
0 12) (A\2) 5
(2,10) \
9 (1) =
e
(4,3) 6 i :
(1,2) ) i .
1 : Z - 0 5 10
&2 (5,2
S W S| P &)

c. Complete the drawing to create a figure that is symmetric about line s. For each pointin Table A,
record the symmetric point on the other side of s.

d. Compare the y-coordinates in Table A with those in Table B. What do you notice? A’ i{) %
“The Y coordnates axe fhe same in Talble :
G

Compare the x-coordinates in Table A with those in Table B. What do you notice?

“The X coodinates are differentt frovn Tabie AR,
Both e Ahe same distancefromhe LingS-
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Lesson 19

Objective: Plot data on line graphs and analyze trends.

Homework Key

1. a. 51,250
b. approximately S875

.  Answers will vary.

d. May 16; answers will vary.

e, May 18; answers will vary.

Homework Sample

1 howr 50 minutes
5 km

approzimately 1:15-1:17 and 2:14-2:20;
answers will vary.

Swimming portion; answers will vary.

Biking portion; line is steepest at bike race

1. The line graph below tracks the balance of Howard’s checking account, at the end of each day, between
May 12 and May 26. Use the information in the graph to answer the questions that follow.

A Howard’s Checking Account

2}
3 \
A
5 I \
<} —
s
s a} I '~0
o |
S 3
Q
Q

5/12 sne 521 526
Date

a. About how much money does Howard have in his checking account on May 21?

$\,220

b. If Howard spends $250 from his checking account on May 26, about how much money will he have

left in his account?

oot &35

c. Explain what happened with Howard’s money between May 21 and May 23.

T mount stayed AheSame.

d. Howard received a payment from his job that went directly into his checking account. On which day
did this most likely occur? Explain how you know.

5|\VT betause the \ine gragh Shons o Largg, jump- on 5

e. Howard bought a new television during the time shown in the graph. On which day did this most
likely occur? Explain how you know.

5@ imeouse e (o
3500

atof oy docrvased by Aot
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Lesson 20

Objective: Use coordinate systems to solve real-world problems.

Homework Key

v e 0 o= oW

16 km; 5 hr

9 a.m.; answers will vary.

Before; answers will vary.

7 a.m.—8 a.m. and 10 a.m.—11 a.m.

8 a.m.—9 a.m.; answers will vary.

Homework Sample

Use the graph to answer the questions.

Johnny left his home at 6 a.m. and kept track of the number of kilometers he traveled at the end of each hour
of his trip. He recorded the data in a line graph.

P Johnny’s Bike Trip

...... SRR, /‘

18 ........ : ........ 3

14/

Distance (in kilometers)

7am 8am 9am  10am 1lam 12pm 1pm
Time of Day

a. How far did Johnny travel in all? How long did it take?

Ty nodvonaled | Ko (Hestafted ak tiamand @ﬂdedqf
20%’3\1 00K M 5\W@:}‘( S, (Stayred o T:30am and endecad-12:00pm)

b. Johnny took a one-hour break to have a snack and take some pictures. What time did he stop?
How do you know?

Johnn Sw()@d o0 ek o oreak Arom G:00amJolo.an,
T Yoo because he ting gaph staged 0d 14 K whid?
NS g didit v,
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Grade 5 Module 6 Topic E

Multi-Step Word Problems

Focus Standards:

5.MD.5

5.MD.1

5.G.2

5.NF.2

5.NF.3

5.NF.6

5.NF.7

Relate volume to the operations of multiplication and addition and solve real world and
mathematical problems involving volume.
Convert among different-sized standard measurement units within a given measurement
system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real
world problems.
Represent real world and mathematical problems by graphing points in the first quadrant
of the coordinate plane, and interpret coordinate values of points in the context of the
situation.
Solve word problems involving addition and subtraction of fractions referring to the same
whole, including cases of unlike denominators, e.g., by using visual fraction models or
equations to represent the problem. Use benchmark fractions and number sense of
fractions to estimate mentally and assess the reasonableness of answers. For example,
recognize an incorrect result 2/5 + 1/2 = 3/7, by observing that 3/7 < 1/2.
Interpret a fraction as division of the numerator by the denominator (a/b = a + b). Solve
word problems involving division of whole numbers leading to answers in the form of
fractions or mixed numbers, e.g., by using visual fraction models or equations to represent
the problem. For example, interpret 3/4 as the result of dividing 3 by 4, noting that 3/4
multiplied by 4 equals 3, and that when 3 wholes are shared equally among 4 people each
person has a share of size 3/4. If 9 people want to share a 50-pound sack of rice equally by
weight, how many pounds of rice should each person get? Between what two whole
numbers does your answer lie?
Solve real world problems involving multiplication of fractions and mixed numbers, e.g., by
using visual fraction models or equations to represent the problem.
Apply and extend previous understandings of division to divide unit fractions by whole
numbers and whole numbers by unit fractions. (Students capable of multiplying fractions
can generally develop strategies to divide fractions by reasoning about the relationship
between multiplication and division. However, division of a fraction by a fraction is not a
requirement at this grade level.)
c. Solve real world problems involving division of unit fractions by non-zero whole
numbers and division of whole numbers by unit fractions, e.g., by using visual
fraction models and equations to represent the problem. For example, how much
chocolate will each person get if 3 people share 1/2 Ib of chocolate equally? How
many 1/3-cup servings are in 2 cups of raisins?
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Instructional Days Recommended: 5

Topic E provides an opportunity for students to encounter complex, multi-step problems
requiring the application of the concepts and skills mastered throughout the Grade 5
curriculum. Students use all four operations with both whole and fractional numbers in varied
contexts. The problems in Topic E are designed to be non-routine problems that require
students to persevere to solve them.

While wrestling with complexity is an important part of Topic E, the true strength of this topic
is derived from the time allocated for students to construct arguments and critique the
reasoning of their classmates. After students have been given adequate time to ponder and
solve the problems, two lessons are devoted to the sharing of approaches and solutions.
Students will partner to justify their conclusions, communicate them to others, and respond to
the arguments of their peers.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 21 - 25

Objective: Make sense of complex, multi-step problems and persevere in solving

them. Share and critique peer solutions.
Homework Key (21)

1. Sara: 148 miles; Eli: 74 miles; Ashley: 222 miles; Hazel: 444 miles

2. Answers will vary.

Homework Sample

1. Sara travels twice as far as Eli when going to camp. Ashley travels as far as Sara and Eli together. Hazel
travels 3 times as far as Sara. In total, all four travel 888 miles to camp. How far does each of them

travel? -
Elizwni

E\l Bﬂ | : 0038&(&: 2% EliZ 20nI1S
Sovd [ T A %

Mﬁ? (T 1\
Woze! =g o9 T L9 (™ [ 14 ]

NS = KL miles »
\Z\ t))ﬂﬁ”: %E%\T\\ES | <§§g
S I T TV 1
gm0 3 T K
e = Y miles Wy 247 143 |
pehiey =277 miles
\,\ﬂ\z@\:\?\l/\q mileS

Asnleg = unik+2units= Bi\)ﬂﬁ?)
Hozel= 2% Sara= (punits
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Lesson 22
Homework Key

1.  Answer provided.
9 ft?
4ft?
Answer provided.
1ft?
Answer provided.
25 ft*
16ft*
4ft?
aft?
16 ft2

2. Answers will vary.

Homework Sample

Solve using any method. Show all your thinking.

1. Study this diagram showing all squares. Fill in the table.

ey
ne
)

wiiN|joofnix|WINIF
!
|8

0 0
oHhg oy et A Sothe widh of §
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Lesson 23

Homework Key

1. 147 cm

2. Answers will vary.

3. Answers will vary.
Homework Sample

1. Inthe diagram, the length of Figure S is g the length of Figure T. If S has an area of 368 cm?, find the
perimeter of the figure.

73 34 lz_cm

l\ocm S T }16 cm

23cm Y ’\iC %8

A= AW P:_[Z x.(z%)raﬂf%} (2>< &)

2% =Ax1b = (2% 57%)+ (32)
38 - ¥

\o - o+ 32
22em= A — 47em

The permeter of the figure 15 1H7CM-
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Lesson 24

Homework Key

1. 14 bags
2. Answers will vary. (Hint: Think three-dimensionally.)

3. Answers will vary.

Homework Sample

1. Pat’s Potato Farm grew 490 pounds of potatoes. Pat delivered % of the potatoes to a vegetable stand.

The owner of the vegetable stand delivered -i— of the potatoes he bought to a local grocery store, which

packaged half of the potatoes that were delivered into 5-pound bags. How many 5-pound bags did the
grocery store package?

aef 490

Grote S’ {

Nigptad S T onits =440 pands

0 y \,
\ Jnit="T0 poundS
7 Urqo | | Vialks : P
1Ty
The grocery S pac 000 4, =
ha poumd D%SGF p@mD :
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Lesson 25

Homework Key

1.  Fred: 48 flowers; Ethyl: 84 flowers
2. Answers will vary.

3. Answers will vary

Homework Sample

1. Fred and Ethyl had 132 flowers altogether at first. After Fred sold % of his flowers and Ethyl sold 48 of her
flowers, they had the same number of flowers left. How many flowers did each of them have at first?

FOT =

E E “: '\ 50

=
27-ug=38 784
TJunits= ¥Y | T
onir =\ | It

Y Llowers

| nag Y nifs of 12 = Y& Slowers. |
3&\ ad 3unifsor 12 +4% (30 4R) = G4 lowers.
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Grade 5 Module 6 Topic F

The Years In Review: A Reflection
on A Story of Units

In this final topic of Module 6 and, in fact, the final topic of A Story of Units, students spend
time producing a compendium of their learning. They not only reach back to recall learning
from the very beginning of Grade 5, but they also expand their thinking by exploring concepts
such as the Fibonacci sequence. Students solidify the year’s learning by creating and playing
games and exploring patterns as they reflect on their elementary years. All materials for the
games and activities are then housed for summer use in boxes created by students in the final
two lessons of the year.

*The sample homework responses contained in this manual are intended to provide insight
into the skills expected of students and instructional strategies used in Eureka Math.
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Lesson 26 - 27

Objective: Solidify writing and interpreting numerical expressions.

Homework Key (26)

1. a. Expressions will vary; 4,000 3. a. <;explanations will vary.
b. Expressions will vary; g;i b. =; explanations will vary.
c. Expressions will vary; 5 . <;explanations will vary.

d. Expressionswilluary;%
2 a Expressinnswilluaw;di

b. Expressions will vary; 5 i

Homework Sample
1. For each written phrase, write a numerical expression, and then evaluate your expression.

a. Forty times the sum of forty-three and fifty-seven

0y (4 %+57>

Solution:

L% 100
10 00
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Lesson 27

Homework Key

1. a. Model drawn; 9 students
b. Model drawn; 8 apples
2. Word problems will vary; 84

Word problems will vary; 8%

Word problems will vary; 36

Homework Sample
1. Use the RDW process to solve the word problems below.

a. There are 36 students in Mr. Meyer’s class. Of those students, % played tag at recess, % played
kickball, and the rest played basketball. How many students in Mr. Meyer’s class played basketball?

mERNEREREE
\Zonits= 3b

Ta_gi?\igﬁ?%? | VT = 2

Kickbodh=1un s>
~ Yl |
PuskeXpadd = uNitsy 3-9

q students Wf@e@\
vasKerbadl. |

Page4‘ O



Lesson 28

Obijective: Solidify fluency with Grade 5 skills.

Homework Key

Answers will vary.

Homework Sample

1. Use what you learned about your fluency skills today to answer the questions below.

a. Which skills should you practice this summer to maintain and build your fluency? Why?

Drewers will Varl) |
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Lesson 29 - 30

Objective: Solidify the vocabulary of geometry.

Homework Key (29)
1. a. Quadrilateral, trapezoid; answers willvary. 2. a. Figure drawn
b. Quadrilateral; answers will vary. b. Quadrilateral, trapezoid, parallelogram,
c. Quadrilateral, trapezoid, parallelogram; rhombus, kite; answers will vary.
answers will vary. c. Quadrilateral, trapezoid, parallelogram,
d. Quadrilateral, trapezoid, parallelogram, rhombus, kite; answers will vary.

rhombus, kite; answers will vary.

Homework Sample

1. Use your ruler, protractor, and set square to help you give as many names as possible for each figure
below. Then, explain your reasoning for how you named each figure.

Qoudvila&érd e Sided £ N
Trapezolh  one g of paraliel SAS

b. Quadnlateal | Hyc-sided shapl
) Quadri\oderad Hour Sided i@m

Tropezoid ot ledSron k of poralel 3025
/ J Paxa\elogfom opposite Sides farallel

&

adi [Gur sded Tguee
?ﬂ\)b\d;gicdﬁ@m (ﬁ’? \\){;(19( oL SOk Of pam\lel STleS

-~ [0gposite S1ALS povalled
parielogam it

¥ hombus %f%goszm eguad Qv w\ghg%
Ko, ogote Lied ose LS
Yo aqjacent S0 W
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Lesson 30
Homework Key

Answers will vary.

Homework Sample
Teach someone at home how to play one of the games you played today with your pictorial vocabulary cards.

Then, answer the questions below.

1. What games did you play?

Arsuars will Vary; |
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Lesson 31

Objective: Explore the Fibonacci sequence.

Homework Key

1.
2.
3.

Spiral drawn
Answers will vary.
0,1,123,5 813, 21, 34, 55, 89, 144, 233, 377

Homework Sample

1.

List the Fibonacci numbers up to 21, and create, on the graph below, a spiral of squares correspondm

each of the numbers you write. ’O)‘ ‘ 2 5 5,% l% 2_'

TS
pall N
pd N i
/ \‘
/] N
s %
N\
N
N
Rt
N
N
<
N
AY|
<
PRE
N
\
<
N
N
\\
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Lesson 32

Objective: Explore patterns in saving money.

Homework Key

1. 13;21; 34; 55; 89; 144; 233; 377: 610; 987; 1,597 2,584; 4,181 6,765
2. Jonas was correct; examples will vary.

3. Answers will vary.

Homework Sample

1. Jonas played with the Fibonacci sequence he learned in class. Complete the table he started.

2. As he looked at the numbers, Jonas realized he could play with them. He took two consecutive numbers
in the pattern and multiplied them by themselves and then added them together. He found they made
another number in the pattern. For example, (3 x 3) + (2 x 2) = 13, another number in the pattern. Jonas
said this was true for any two consecutive Fiponacci numbers. Was Jonas correct? Show your reasoning

by giving at least two examples of why he was or was not correct.

Nes, Jones 1S covreCt TE You muihply (5x%)and
A ot o (%3 T wald ke 75+4= 3t which
sl 1y, anstior Sequence N Fibonacet numkess.
B42)+ (B4B) = 25404= 81

() + (% 131~ 4+ 167 -2%%
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Lesson 33 -34

Objective: Design and construct boxes to house materials for summer use.
Homework Key (33)

1. 110 cm? answers will vary.

2. Answers will vary; V = 616 cm?

Homework Sample

1. Find various rectangular boxes at your home. Use a ruler to measure the dimensions of each box to the
nearest centimeter. Then, calculate the volume of each box. The first one is partially done for you.

ltem

Length |

width |

1 Height

- Volume

~ Juice Box

11cm

2cm

5cm

l10cm?

APENIA MY,
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Lesson 34

Reflection

Answers will vary.

No Homework

Page4‘ 7



