NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Lesson 7

Objective: Connect area models and the distributive property to partial
products of the standard algorithm with renaming.

Suggested Lesson Structure

B Fluency Practice (12 minutes)

[ Application Problem (6 minutes)
Concept Development (32 minutes)

B Student Debrief (10 minutes)
Total Time (60 minutes)

Fluency Practice (12 minutes)

= Sprint: Multiply by Multiples of 10 and 100 5.NBT.2 (8 minutes)
= Multiply Using the Area Model 5.NBT.6 (4 minutes)
Sprint: Multiply by Multiples of 10 and 100 (8 minutes)

Materials: (S) Multiply by Multiples of 10 and 100 Sprint

Note: This review fluency exercise helps preserve skills students learned and mastered in G5—Module 1 and
lays the groundwork for multiplying with three-digit factors in today’s lesson.

Multiply Using the Area Model (4 minutes)

Note: Since the area model will be used again in this lesson, a short review supports the solidity of the prior
learning before adding on the complexity of factors with more digits.

Follow the same process and procedure as Lesson 6 using the following possible sequence: 24 x 15 and
824 x 15.

. . . )k 4
Application Problem (6 minutes)
a* 1lvl 2] ... \,\;\0 ] \q_.‘f v
The length of a school bus is 12.6 meters. If 9 school buses ' z - g q 1o
park end-to-end with 2 meters between each one, what’s APuses 1 (12.6 x 10)-(12-¢)  Space behween:
the total length from the front of the first bus to the end of = 126 -12.6 BrRZ=1bm
= na.4m

the last bus?
3.4 Y (6 = 129.4

The stad \ohg-Hn s 129.4m.
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

Note: This problem is designed to bridge to the current lesson

with multi-digit multiplication while also reaching back to

decimal multiplication work from G5—-Module 1. Students

should be encouraged to estimate for a reasonable product

prior to multiplying. Encourage students to use the most SRS e ey i T i
efficient method to solve this problem. align digits in the standard algorithm.

Consider offering graph paper as a
scaffold to support them.

Concept Development (32 minutes)

Problem 1
524 x 136

T: (Write 524 x 136.) Compare the problem on the board with the problems in the previous lesson.
What do you notice?

S: Inthe previous lesson, we multiplied using only two-digit numbers as the number of units. = The
problems yesterday had a two-digit number in them.

T: So, which one of these factors should we designate as our unit? Turn and talk.

S: lthink it’s easier to count 136 units of 524 than 524 units of 136. It seems like a lot less units to
count that way. = I’'m not sure which one to use as the unit. It seems like it won’t really matter this
time because they are both three-digit numbers. = | think we should count 136 units of 524
because then we just have to multiply by 100 and 30 and 6. These seem easier to me than
multiplying by 500, 20, and 4. = I’'m going to count 524 units of 136. | don’t think multiplying by
500 then 20 then 4 will be any harder than the other way.

T: Very thoughtful conversations. Let’s designate 524 as our unit. How will the area model for this
problem be different than previous models?

S:  There will be 3 columns and 3 rows. In the previous lesson, we only had 2 rows because we used the
smaller number to tell the number of units. We used our larger numbers yesterday as our units.

T: Partner A, draw an area model to find the product. Partner B, solve using the standard algorithm.
S: (Worlf.) So0 20 4 524
T:  What’s the product of 524 x 1367 o 3144 « 1306
. -7z
S: 71,264. 15,720 , 151 24
T: Compare your solutions by matching your 30 \ 53'1 20
artial products and final product.
p p P - s5zto0 +5240 0
Problem 2 ! THL264
4,519 x 326

T: What is different about this problem?

S:  We have a four-digit number this time.

T:  Which factor will be our unit? Is one more efficient to use than the other? Turn and talk.
S: (Discuss as in Problem 1.)
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Lesson 7

T: Does the presence of the fourth digit change anything
about how we multiply? Why or why not? NOTES ON

S: We will have an extra column in the area model, but MULTIPLE MEANS
we just multiply the same way. OF ACTION AND

T: Before we solve this problem, let’s estimate our EXPRESSION:
product. Round the factors and make an estimate. e e A T R A,

S: 5,000 x 300 =1,500,000. (especially those with three-digit
Now, solve this problem with your partner. Partner B L e
should do the area model this time, and Partner A rem}f”;'?er W:r']_Ch p_'"l‘lr:a: p;°dUCt_thdey
should use the algorithm. As you work, explain to your i S

. . students about the zeros in the partial
partner how you organized your thoughts to make this oroducts. Ask, “Are we multiplying by
problem easier. (How did you decompose your A T M R
factors?) multiplying by a ten, what will the digit

S:  (Work and explain to partners.) in the ones place be? When
(Circulate and then review the answers. Return to the g?“,'t'?'y'lg R h“”d:ds' Whlat W": LIS
estimated product, and ask if the actual product is b':’?'f,s In the ones and tens place always
reasonable given the estimate.) )

Problem 3
4,509 x 326. (Estimate the product first.) o s q

T:  We will count 326 units of 4,5009. 6| 24,000 3000 | 54 A%pq

T: Compare 4,519 and 4,509. How are they different? Jo| ggoo0 | 10,000 I€o v 326

S:  There’s a zero in the tens place in 4,509. 300 | 1,200,000 ||50,000 | 2,700 -1c'> B4

T: What does 4,509 look like in expanded form? ' }qo 180

S: 4,000+ 500 +9. 13527 00

T: Canyouimagine what the length of our rectangle ‘qu ,q 34
will look like? How many columns will we need to
represent the total length?

S: We will need only three columns.

This is a four-digit number. Why only three columns?

S:  The rectangle shows area. So, if we put a column in for the tens place, we would be drawing the
rectangle bigger than it really is. = We are chopping the length of the rectangle into three parts—
4,000, 500, and 9. That is the total length already. The width of the tens column would be zero, so it
has no area.

T: Work with a partner to solve this problem. Partner A will use the area model, and Partner B will
solve using the algorithm. Compare your work when you finish.

T: (Circulate and review answers. Have students assess the reasonableness of the product given the
estimate.)
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Problem 4
4,509 x 306. (Estimate the product first.)

Lesson 7

T: This time we are counting 306 units of 4,509. How is this different from Problem 3?
S: It’s going to be 20 units less of 4,509 than last time. = There is a zero in both factors this time.

T: Thinking about the expanded forms of the factors, imagine the area model. How will the length and
width be decomposed? How will it compare to Problem 3?

S: Like Problem 3, there are only three columns in the length again even though it’s a four-digit
number. = The model doesn’t need three rows because there’s nothing in the tens place. We only

need to show rows for hundreds and ones.

T: (Allow students time to solve with the model.) What two partial products do these two rows

represent?
S: 6x4,509 and 300 x 4,509.
Let’s record what we just drew with the

algorithm. We’'ll begin with the first partial
product 6 x 4,509. Find that partial product.

S: (Record first partial product.) 300

T: Now, let’s record 300 x 4,509. When we
multiply a number by 100, what happens to
the value and position of each digit?

4000

Soo'q'

‘ 27064
| o0 ! 4509
X 306
1,3521700 IW
+| 352700

B ]37?l754 137915 4

S:  Each becomes 100 times as large and shifts two places to the left.
In the case of 4,509, when we multiply it by 300, what would need to be recorded in the ones and

tens place after the digits shift?
S:  Zeros would go in those places.

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
should solve these problems using the RDW approach
used for Application Problems.

Student Debrief (10 minutes)

Lesson Objective: Connect area models and the
distributive property to partial products of the standard
algorithm with renaming.
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Draw an area model. Then solve using the orithm. Use arrows to e par
tel o th

481 x 352 481
Yoo + po 4+ | x352
3 L2

2‘ goo Z |92 &

4

/—;HOSO
Bt
= 2‘1,050/( 164,312

e | 120000 | 24,000 | 200 144, 300

302 481
Hoo v 2O + |

=302
2 oo [t = Jua 53

) [Frazze
1452 62

. Why are there three partial preducts in 1{a) and only two partial preducts in 1{b
Since there 1s a zero in the tens P‘la.ce
in (L), We dont need a sechien in the
rectongle for dens. The whole value
Con bl shown with ;k\&s'\‘ hundred s
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7

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 WS GO GO MATHENATIS UL Lesson 7 Problem set [FE71)
partner before going over answers as a class. Look for
misconceptions or misunderstandings that can be 2 SoNe b diauing heares modal ad g the taecard s .
addressed in the Debrief. Guide studentsin a ' ’ 'oaos
. . . f %)
conversation to debrief the Problem Set and process the +2£203 og
lesson. 2562305
You may choose to use any combination of the questions
below to lead the discussion.
7,481
*  Explain why a multiplication problem with a 323‘3%8
three-digit multiplier will not always have three go | 358,000 | 20000 0o | S0 (37050 t258k4300
. 0 2618350
partial products. Use Problems 1(a) and (b) as N [ ’
examples. 30| 3l00,000 {12800 "*.mfs 2,244,200
=  How are the area models for Problems 2(a) and
(b) alike, and how are they different? 3. Soueusig th st 3o
i . ] 3 346x27 YA bo13a6x297 | 34
=  What pattern did you notice in Problem 3? Fe2l x, 291
. . . zh2z 22
= Take time to discuss with students that the té720 N 2161"’_; tfz; 0
choice of decomposition in the area model and )3 42 200
. . . 399762
the order in which the partial products are found ’
can be highly variable. Use a context such as a MRS |17 """ engage™ e
rug or garden to make the thinking even more ' - C—

concrete.

It is important for students to understand that the standard algorithm’s sequence of decomposition
by place value unit is a convention. It is a useful convention as it allows us to make efficient use of
multiples of ten which makes mental math easier. However, it is not a rule. Allow students to
explore a multi-digit multiplication case like 52 x 35 by decomposing the area in many ways and
comparing the results. A few examples are included below.

3a 5

T010 10 10 19 5o 2

Yo

lo

s

Does it matter which factor goes on the top of the model or the algorithm? Why or why not? (The
orientation of the rectangle does not change its area.)

How many ways can you decompose the length? The width?

What are you thinking about as you make these decisions on how to split the area into parts?
(Mental math considerations, easier basic facts, etc.)

Do any of these choices affect the size of the area (the product)? Why or why not? (The outer
dimensions of the rectangle are unchanged regardless of the way in which it is partitioned.)
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=  What new (or significant) math vocabulary did we
use today to communicate precisely?

=  How did the Application Problem connect to
today’s lesson?

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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TS COMMON CORE MATHEMATICS CURRICULUI Lesson 7 Problem set [
c 346x207 34‘é d. 1,346% 207 '346
% 207 %, 207
2422 422
+ 84200 + 2649200
71,622 278622

4. A schaol district purchased 615 new laptaps for their mobile labs. Each computer cost $409. What's the
total cast for all of the laptops? gls

L <
5E35  The lyops cost #251,535.
+ 2450600
251,535
A Fmblish:r prints 1,512 copies of a book in each print run. If they print 305 runs, how many books will be
printed? 1512
* 305

+ 5s 250 ML 140 books will be printed .

461,160

6. As of the 2010 census, there were 3,669 people living in Marlboro, New York. Brooklyn, New York, has
681 times as many people. How many more people live in Brooklyn than in Marlbaro?

346 1
L 661 2,49%,88% 2,494 920 mofe people

g8E7 - 3669 Brkiyn than

520
+2 z%g 400 2,494,920 Maclboro.

2,448% 589
Wi ESRoN | engage™ zse
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Lesson 7 Sprint

A # Correct
Multiply.
1 2x10 = 23 33x20=
2 12x10 = 24 33 x200=
3 12 x 100 = 25 24 x10 =
4 4x10 = 26 24 x 20 =
5 34 x10 = 27| 24 x100 =
6 34 x 100 = 28| 24 x200=
7 7x10= 29 23x30 =
8 27 x10 = 30| 23x300-=
9 27 x 100 = 31 71x2=
10 3x10= 32 71x 20 =
11 3x2= 33 14x2=
12 3x20= 34 14 x 3=
13 13x10 = 35 14 x 30 =
14 13x2= 36| 14 x300-=
15 13x20 = 37 82x20 =
16| 13 x100 = 38| 15x300=
17| 13 x200 = 39| 71x600-=
18 2x4= 40 18 x 40 =
19 22 x4 = 41 75x 30 =
20 22 x40 = 42| 84 x300=
21| 22x400 = 43 87 x 60 =
22 33x2= 44| 79x800 =

multiply by multiples of 10 and 100

COMMON
CORE

2014 Common Core, Inc. Some rights reserved. commoncore.

Lesson 7:

Date:

.org

Connect area models and the distributive property to partial products

of the standard algorithm with renaming.

10/27/14

This work is licensed under a

Creative Commons Attribution-NonComme

engage"’

rcial-ShareAlike 3.0 Unported License.

2.B.60



http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US
http://creativecommons.org/licenses/by-nc-sa/3.0/deed.en_US

NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Sprint

B Improvement # Correct
Multiply.
1 3x10= 23 44 x 20 =
2 13x10 = 24| 44 x200 =
3 13 x 100 = 25 42 x 10 =
4 5x10= 26 42 x 20 =
5 35x10 = 27| 42x100 =
6 35x100 = 28| 42x200=
7 8x10= 29 32x 30 =
8 28 x10 = 30| 32x300-=
9 28 x 100 = 31 81x2-=
10 4x10= 32 81x20=
11 4x2= 33 13x3 =
12 4x20= 34 13 x4 =
13 14 x 10 = 35 13 x40 =
14 14x2= 36| 13 x400=
15 14 x 20 = 37 72x 30 =
16| 14 x100 = 38| 15x300 =
17| 14 x200 = 39| 81x600=
18 2x3= 40 16 x 40 =
19 22x3 = 41 65x 30 =
20 22 x 30 = 42| 48 x 300 =
21 22 x 300 = 43 89 x 60 =
22 44 x 2 = 44| 76 x 800 =
multiply by multiples of 10 and 100
ES."{‘;‘-‘-“” LDt " i’g/ﬁf{iﬁiﬂiiﬂi?ﬁii?ﬁé’ conaming, o produts engage Ny  ,se1
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

Name Date

1. Draw an area model. Then, solve using the standard algorithm. Use arrows to match the partial products
from the area model to the partial products in the algorithm.

a. 481x352
481
x352

b. 481x 302
481
x302

c¢.  Why are there three partial products in 1(a) and only two partial products in 1(b)?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

2. Solve by drawing the area model and using the standard algorithm.

a. 8,401 x 305
8,401
x 305

b. 7,481 x350
7,481
x 350

3. Solve using the standard algorithm.
a. 346 x27 b. 1,346 x 297
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Problem Set

c. 346 x207 d. 1,346 x207

4. A school district purchased 615 new laptops for their mobile labs. Each computer cost $409. What is the
total cost for all of the laptops?

5. A publisher prints 1,512 copies of a book in each print run. If they print 305 runs, how many books will be
printed?

6. As of the 2010 census, there were 3,669 people living in Marlboro, New York. Brooklyn, New York, has
681 times as many people. How many more people live in Brooklyn than in Marlboro?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Exit Ticket

Name Date

1. Draw an area model. Then, solve using the standard algorithm.

a. 642 x257
642
x_257
b. 642 x207
642
x_207
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

Name Date

1. Draw an area model. Then, solve using the standard algorithm. Use arrows to match the partial products
from your area model to the partial products in your algorithm.

a. 273x346 273
x 346
b. 273 x 306 273
x 306

c. Both Parts (a) and (b) have three-digit multipliers. Why are there three partial products in Part (a)
and only two partial products in Part (b)?
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

2. Solve by drawing the area model and using the standard algorithm.

a. 7,481x290

b. 7,018 x 209

3. Solve using the standard algorithm.

a. 426 x357 b. 1,426 x357
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NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 7 Homework

c. 426 x307 d. 1,426 x307

4. The Hudson Valley Renegades Stadium holds a maximum of 4,505 people. During the height of their
popularity, they sold out 219 consecutive games. How many tickets were sold during this time?

5. One Saturday at the farmer’s market, each of the 94 vendors made $502 in profit. How much profit did
all vendors make that Saturday?
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