NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 m

Lesson 12

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

Suggested Lesson Structure

[ Application Problem (7 minutes)

B Fluency Practice (12 minutes)
Concept Development (31 minutes)

[l Student Debrief (10 minutes)
Total Time (60 minutes)

Application Problem (7 minutes)

Mr. Jones had 640 books. He sold % of them for $2.00 each in the month of September. He sold half of the

remaining books in October. Each book he sold in October earned zof what each book sold for in September.
How much money did Mr. Jones earn selling books? Show your thinking with a tape diagram.
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Note: This Application Problem reviews fraction skills taught in G5-Module 2 and opens the lesson, as the
fluency activity’s graphing flows well into the Concept Development. This problem is quite complex and given
only seven minutes of instructional time. A simpler version of the problem can be used: Mr. Jones had 640

books. He sold % of them in the month of September. He sold half of the remaining books in October. How
many books did he sell in all?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

Fluency Practice (12 minutes)

Rule: Double x, then subtract 1.

= Sprint: Subtract Decimals 5.NBT.7 (9 minutes) p y )
= Make a Number Pattern 5.0A.3 (3 minutes) 1 1 (1,1)
2 3 (2,3)
Sprint: Subtract Decimals (9 minutes) 3 5 (3,5)
Materials: (S) Subtract Decimals Sprint ;1 ; 2:’;;
Note: This Sprint reviews G5—-Module 1 concepts. A
Make a Number Pattern (3 minutes) 9 .
8
Materials: (S) Personal white boards with coordinate grid insert 7 .
Note: This fluency activity reviews G5—M6—Lesson 11. g
L ]
T: (Project table with only the x-values filled in. Write Rule: 4
Double x, then subtract 1.) Fill in the table and plot the 3 &
points. >
S:  (Complete the table and plot (1, 1), (2, 3), (3, 5), (4, 7), and 1l -
(5,9).)
T: (Write the next two coordinates in the pattern.) 0 1234567829
S:  (Write (6, 11) and (7, 13).)

Concept Development (31 minutes)

Materials: (S) Personal white board, coordinate plane template

Problem 1: Generate a rule from two given coordinates.

T:

(Plot (1§, 3.) What do you notice about the relationship between the x-and y-coordinates? Turn
and talk.
The y-coordinate is twice as much as the x-coordinate. = The x-coordinate is 1% less than the y-
coordinate.
I’m visualizing line €, which contains point A. Take a moment to think about what line € might look
like. (Pause.) Draw your line on the plane with your finger for your neighbor.
(Draw line with finger.)
The line you showed may or may not have been like your neighbor’s. Why is knowing the location of
one point that falls on the line not enough to name the rule for line £? Turn and talk.

COM MON Lesson 12: Create a rule to generate a number pattern, and plot the points.

CORE Date: 4/17/14 eng-ag-e ny

This work is licensed under a

© 2014 Common Core, Inc. Some rights reserved. commoncore.org ( ) BY-NC-SA Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

6.B.76



NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12

S: It could be almost any line, as long as it goes through A. = The line could be horizontal, vertical, or a
steep line. = With just one point, | could imagine drawing one line and then spinning it around like

a propeller to get lots of lines.

line £ linem

T: (Display B: (2, 31) on board.) Record the ue:_Add 15 to Fuk:
. . 2 . x y (x,5) x y (x,y)
location of B in your chart; then, plot it on Al | * laba 4
8 | 2 | 3% |(2,23) £
your plane. (Record and plot B.) g H: (o,\';}j -
S:  (Record and plot B.) > | 4 | 5% |(4,5%) ¢
A
T:. Line €, the line | have been thinking of, also L
contains point B. What pattern do you notice 6
in the coordinate pairs of line £? Turn and
talk. 5 —
S:  The y-coordinate is always more than the x-
coordinate. = At first, | thought we were ¢ /"
going to be doubling x, but now | can see that 3
we’re adding 1%to X. : 0
T: Use your finger again to show your neighbor ,
what you think line € looks like.
S:  (Share with neighbor.) /1
T: Raise your hand if your neighbor’s line was still
different than yours. ] - - . - - . >
S:  (Hands should remain down.)
T: Once we know the location of 2 points on a line, we
know exactly where the line falls. Line € is here. (Drag NOTES ON

your finger across the plane to show £.) But, | still
need you to tell me a rule to describe this line. Do you
have enough information, now, to name a rule for line
£?

S: Yes.

T: Show me the rule for line .
S: (Add 1%to X. 2 yis 1% more than x. = y is x plus
1
1-.)
2

T: Record the rule you created on the chart for line €.

MULTIPLE MEANS OF
REPRESENTATION:
Scaffold finding the unknown rule for

students working below grade level as
follows:

Ask, “Write the two possible rules for
1 ”

(1 7 3).

X2

1
i

T: Identify the coordinates of two other points that line € contains; then, plot them on your plane and

use your straight edge to draw line £.

Problem 2: Generate rules that describe multiple lines that share a common point.

T: Line m also contains point A. Record the location of A in the chart for line m.

S:  (Record the location.)

T: Isit possible that more than one line can contain point A? Turn and talk.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

line £ linem
S:  (Discuss with partner.) rute: Aad 1% o Rule:_3 s BanL as muchas .
T: Inordertonamearuleto z v x 7 x,9)
describe line m, what else do you 4 13 3oz A 2| 3 (5,3
need? i 2 5:5. (2,3;—_:) i 22 | 5 chi_s)
O lz |(o)1% o o 0,0
S:  Another point on the line. D 4 51:__' (C‘,ﬂ';,i G 2 | (3,0)
T: (Display E: (2 %, 5) on the board.) * 7 m
Record the location of E on the ' L
coordinate plane. ¢
S:  (Record the location.)
T: What patterns do you see in the > E
coordinate pairs for line m? Turn /"’
and talk. . /
S: It's not addition anymore because a4
Z%plus I%is 4, not5. = In both \ .
coordinate pairs, the y-coordinate gy
is twice as much as the x- ' 7
coordinate. = | think the rule for 2 3 ;
line m is multiply x by 2.
T: Give the rule that describes line /j /
m. ‘
S:  Multiply x by 2. = Double x. = /
y is twice as much as x. - : > " ” ” 5 >

T: Identify two more points that lie
on line m and then draw the line on your plane. (Draw line m.)

S:  (Draw linem.)
T: Do you think there are still other lines that could contain point A? Turn and talk.

S: Ithink that there could be a horizontal line that goes through point A. = We could have a line that’s
perpendicular to the x-axis and contains point A. = We learned about rules with mixed operations
yesterday. Maybe there’s a line with a mixed operation rule that could contain point A. = There
are lots of lines that go through that point.

T: Use your arm to show what a line parallel to the y-axis would look like.

S:  (Raise an arm vertically.)

T:  Work with a neighbor to identify a rule that describes a line that is parallel to the y-axis and contains
point A.

S:  (Work and show rule x is always 1 %.)

T: Avertical line where x is always 1%wou|d contain point A. (Drag your finger along plane to show

the location of this line. Write on the board: Rule for a line parallel to the y-axis: x is always 1 %.)
Show me another coordinate pair that this line would contain.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12

(Show a coordinate pair with 1 % as the x-coordinate and any value for the y-coordinate.)

Give a rule for a line that is perpendicular to the y-axis and contains point A.

(Work and show rule y is always 3.)

Show your neighbor another coordinate pair that this horizontal line would contain.
(Work and share.)

“ 490 4@

Problem 3: Generate a mixed operation rule from a coordinate pair.

T: Let’s find a mixed operation rule that would contain point A. Let’s begin by creating a rule with
multiplication and addition. Let’s write a sentence frame for our mixed operation rule. (Write
multiply x by , then add on the board.)

T: If our rule is to include multiplication and addition, we need to make sure that after we multiply, the
product is less than 3. Tell a neighbor why.

S:  The product needs to be less than 3 so that we still have some room to add. = If the product were
more than 3, then we would need to subtract to get the y-coordinate.

T: Tell your neighbor what we could multiply 1% by and get a product less than 3.

S: Welll % times 2 is exactly 3, so it needs to be less than 2. = We could multiply by%; that will
definitely be less than 3.

T: Let's see what happens if we multiply by 1 % (Write 1% in sentence frame.) Work with a partner and

show me the product of 1§times 1%35 a fraction in its simplest form.
S:  (Work and show 2%.)

T: Sofar, our rule says, multiply x by 1 %, then add.... What must we add to 2 % so that our y-coordinate

is3?
3

S: -
4

-

(Write 2in sentence frame.) Say the mixed operation rule for the line that contains point A.

Multiply x by 1%, then add z
Work with a neighbor to name 2 other coordinate pairs that this line would contain.

(Work and share.)

Work with a neighbor to see if you can identify another mixed operation rule that would contain
point A. It may involve multiplication and addition again, or you can try one with multiplication and
subtraction.

S:  (Work and share.)
Circulate around room to check work and support struggling learners. After some time, allow students to

share their mixed operation rules with the class. As rules are presented, students may identify other
coordinate pairs that each line would contain.

A
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NYS COMMON CORE MATHEMATICS CURRICULUM

Problem Set (10 minutes)

Students should do their personal best to complete the
Problem Set within the allotted 10 minutes. For some
classes, it may be appropriate to modify the assignment by
specifying which problems they work on first. Some
problems do not specify a method for solving. Students
solve these problems using the RDW approach used for
Application Problems.

Student Debrief (10 minutes)

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

The Student Debrief is intended to invite reflection and
active processing of the total lesson experience.

Invite students to review their solutions for the Problem
Set. They should check work by comparing answers with a
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be
addressed in the Debrief. Guide studentsin a

conversation to debrief the Problem Set and process the
lesson.

You may choose to use any combination of the questions
below to lead the discussion.

= Compare your rules from Problem 3 with a
neighbor. Which rule is the only one that might
be different from a neighbor? Why?

=  |n Problem 4, did Avi, Ezra, and Erik name all of
the rules that contain the point (0.6, 1.8)? Name
some other rules that would contain this point.

= In Problem 5, what was your thought process or
strategy as you worked to identify a mixed
operation rule? In order to create a rule for a line
parallel to W, what part of the rule did you need
to change?

=  |f you know the location of one point on the
plane, how many lines contain that point? If you
know the location of two points on the plane, how
many lines contain both of those points?
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Name -l"m.las_ Oate
1 Write a rule for the line that contains the points (0, ; ) and (2, 37)
L.a. 15 % mere Hiown %

8. identify 2 more points on this line, then draw it o the grid below.

Lm_m' =y
[BEINE AT ’
<y L‘l.(t.lﬁ
b, Write a rule for 2 bnve that is paralel
10 BE, and goes through point (1, 1

x 16 % less H-mn:j-

2. Create s rube for the hne that containg the

posnts (1, S and (3, 3).

j.".f{x

5. Mdentify 2 more points on this hne,
then draw it on the grid at right.

oint | x \rl =y
©lalzlas)
[ 14l )]

B Wirite  rule for & line tht pasies through the origin and bes between BC and GH.

malf\plux % 'm,j%
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. describe a ine that contains the point (0.6, 18). Avi /
1
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TS COMMON CORE MATHIMATICS CURRICULUM

3. Create a rule for a line that contains the point (7, § ;] using the operation or description below, Then
name 2 other points that would fall on each line.

a addnion: Gudd 1 to ¥

= Y
iT'T‘*. s [u B)

A L
. Mttpicaton: MWW X bUS o Atne parabeltothe yams: X 1S always g

. L
b Aline paraliel o the x-uis: g i always \a

L" 2i'|t@’£ 14

[PomTx [ ] [Pom TaTr [
| A 1428 (4,28) [ 15]elE,e
s sl L ]7.'.@','7-)

. addition: mshiphy % b ¥ oundt acd & Pl

4 Wies. Boyd asked her students to give & rule that could

said the rule could be, “multiphy x by 3°. E2ra claims th
«could be a vertical line and the rule could be, “x is

abways 0.6, Erik thinks the rule could be, “Add 1.2t
. Mrs. Boyd says that all the lines they are describing
€ould describe a ne that contains the pont she gave. /
Explain how that is possible and draw on the /
Coordinate plane 10 SUPEOM YOUT reLponLe.
Mrg enl we 1 point L
e enly gpue L pe
en the Ling . Lots of lines cau]dconfum dnat mi' Witheut 2 poirtis
I-fw‘%"!' teil the ruh'. Ffor the line e

1 2
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NYS COMMON CORE MATHEMATICS CURRICULUM

Exit Ticket (3 minutes)

After the Student Debrief, instruct students to complete
the Exit Ticket. A review of their work will help you assess
the students’ understanding of the concepts that were
presented in the lesson today and plan more effectively
for future lessons. You may read the questions aloud to
the students.
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Challenge:
5. Create a mixed operation rule for the line that contains the Point | x |y | Moy
points (0, 1) and (1, 3). 0 1 LN
bply ¥ by 2 aad Z121 68
YIREE-I n P N 17 ~
”M‘P/ ) 215]@2)
add \
5
a. Identify 2 more points, 0 and P, on this
line. Then draw it on the grid.
4
b. Writea rule for a ine that is parallel to
0P, and goes through point (1, 2 %j.
\y \'; | '\
mulviphy X L/ 2,
\ o A
Gngh 6dd 3
T F] 3 7 5
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NYS COMMON CORE MATHEMATICS CURRICULUM

Lesson 12 Sprint

A # Correct
Subtract.
1 5-1= 23| 7.985-0.002 =
2 59-1= 24| 7.985-0.004 =
3 593-1= 25 27-01=
4 59032-1= 26 2.785-0.1=
) 59032-2= 27 2.785-0.5=
6 5032-4 = 28 4913-04 =
7 05-01= 29 3.58-0.01=
8 0.53-0.1= 30| 3.586-0.01=
9 0.539-0.1= 31| 3.586-0.05=
10 8.539-0.1= 32| 7.982-0.04 =
11 8.539-0.2= 33| 6.126-0.001 =
12 8.539-04 = 34| 6.126-0.004 =
13 0.05-0.01= 35| 9.348-0.006 =
14| 0.057-0.01= 36 8.347 - 0.3 =
15| 1.057-0.01= 37| 9.157-0.05=
16| 1.857-0.01= 38| 6.879-0.009 =
17| 1.857-0.02 = 39 6.548 -2 =
18| 1.857-0.04 = 40 6.548 - 0.2 =
19| 0.005-0.001= 41| 6.548-0.02 =
20| 7.005-0.001= 42| 6.548-0.002 =
21| 7.905-0.001= 43| 6.196 -0.06 =
22| 7.985-0.001= 44| 9.517 -0.004 =
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Lesson 12 Sprint

B Improvement # Correct
Subtract.
1 6-1= 23| 7.986-0.002 =
2 6.9-1= 24| 7.986-0.004 =
3 6.93-1= 25 37 =01 =
4 6.932-1= 26 3.785-0.1=
5 6.932-2= 27 3.785-0.5=
6 6.932 -4 = 28 5924-04 =
F 0.6-0.1= 29 458 -0.01=
8 0.63-0.1= 30| 4.586-0.01=
9 0.639-0.1= o 4.586 - 0.05 =
10 8.639-0.1= 32| 6.183-0.04 =
1 8.639-0.2= 33| 7.127 -0.001 =
12 8.639-04-= 34| 7.127 -0.004 =
13 0.06 - 0.01 = 35| 1.459-0.006 =
14| 0.067-0.01= 36 8.457 -04 =
15 1.067-0.01= 37| 1.267-0.06 =
16| 1.867-0.01= 38| 7.981-0.001=
17| 1.867-0.02 = 39 7.548 -2 =
18| 1.867-0.04 = 40 7.548 - 0.2 =
19| 0.006 -0.001 = 41 7.548 - 0.02 =
20| 7.006 -0.001 = 42| 7.548-0.002 =
21| 7.906 - 0.001 = 43| 7.197-0.06 =
22| 7.986-0.001= 44| 1.627 -0.004 =
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Name Date

1. Write a rule for the line that contains the points (0, % ) and (2 %, 2 %).

a. Identify 2 more points on this line, then draw it on the grid below.

Point | x | v | (x, y) A
B 5
C

4

b. Write a rule for a line that is parallel

to BC and goes through point (1, %).

3
2
2. Create arule for the line that contains the
. 1 3
points (1, Z) and (3, Z)'
1
0 1 2 3 4 5

a. Identify 2 more points on this line,

then draw it on the grid at right.

Point | x| y | (x, y)

G

H

b. Write a rule for a line that passes through the origin and lies between BC and GH.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

3. Create a rule for a line that contains the point (i, 1 i), using the operation or description below. Then,
name 2 other points that would fall on each line.

a. Addition: b. Aline parallel to the x-axis:
Point x|y | (x y) Point x| y| (x5 ¥)
T G
U H
c. Multiplication: d. Aline parallel to the y-axis:
Point | x | ¥ | (x, ¥y) Point | x | y | (x, y)
A vV
B w

e. Multiplication with addition:

Point | x | v | (x, y)
R
S 2

4. Mrs. Boyd asked her students to give a rule that
could describe a line that contains the point (0.6,
1.8). Avi said the rule could be multiply x by 3. Ezra
claims this could be a vertical line, and the rule
could be x is always 0.6. Erik thinks the rule could
be add 1.2 to x. Mrs. Boyd says that all the lines
they are describing could describe a line that
contains the point she gave. Explain how that is

possible, and draw the lines on the coordinate

plane to support your response.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Problem Set

Challenge:
5. Create a mixed operation rule for the line that contains the Point X y (x y)
points (0, 1) and (1, 3). 0
P
A
5
a. Identify 2 more points, O and P, on this
line, and draw it on the grid.
4
. . . 3
b. Write a rule for a line that is parallel to
OP and goes through point (1, 2 %).
2
1
Q0 1 2 3 4 5 >
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NYS COMMON CORE MATHEMATICS CURRICULUM

Name

Lesson 12 Exit Ticket

Date

1. Write the rule for the line that contains the points (0, 1%) and (1%, 3).

a. Identify 2 more points on this line,

then draw it on the grid below.

Point

X

y

(x, y)

B

C

b. Write a rule for a line that is parallel

to BC and goes through point (1, %).
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

Name Date

1. Write a rule for the line that contains the points (0, i ) and (2 %, 2 %).

a. Identify 2 more points on this line, then draw it on the grid below.

Point | x | v | (x, y) A
B 5
Cc
4
b. Write a rule for a line that is parallel 3

to BC and goes through point (1, 2%).

2
2. Give the rule for the line that contains the
1 1.1
; 2 92 1
points (1, 2 2) and (2 > 2 2).
. . . >
a. Identify 2 more points on this line, 0 1 2 3 4 5
then draw it on the grid above.
Point | x | ¥y | (x, y)
G
H
b.  Write a rule for a line that is parallel to GH.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 12 Homework

3. Give the rule for a line that contains the point (Z, 1 %), using the operation or description below. Then,
name 2 other points that would fall on each line.

a. Addition: b. Aline parallel to the x-axis:
Point | x | ¥ | (x V) Point | x | ¥ | (x V)
T G
U H
c. Multiplication: d. Aline parallel to the y-axis:
Point | x | ¥ | (x, y) Point | x | v | (x, y)
A /4
B w
A
2

e. Multiplication with addition:

Point | x | ¥y | (x, y)

R
S
1
4. Onthe grid, two lines intersect at (1.2, 1.2). Iflinea
passes through the origin, and line fcontains the
point at (1.2,0), write a rule for line a and line 4.
>
0 1 2
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