NYS COMMON CORE MATHEMATICS CURRICULUM Lesson 11

Lesson 11

Objective: Multiply decimal fractions by multi-digit whole numbers
through conversion to a whole number problem and reasoning about the
placement of the decimal.

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 Decimals 5.NBT.2 (8 minutes)
= Multiply then Divide by the Same Number 5.NBT.2 (4 minutes)

Sprint: Multiply Decimals (8 minutes)
Materials: (S) Multiply Decimals Sprint

Note: This fluency activity provides single-digit multiplication practice with decimals. This provides practice
with computation required during Concept Development.

Multiply then Divide by the Same Number (4 minutes)

Note: This fluency activity reviews what happens when any number or expression is divided and then
multiplied by the same number in preparation for today's lesson.

T: 3x4.1is..?

S: 12.3.

T: 12.3x10+10is...?

S: 12.3.

T: 3x41x1is..?

S: 12.3.

T: (Repeatwith3x2.4.)

T. 3x4x17.6+17.6is...?

S: 12,
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Application Problem (6 minutes)

Mr. Mohr wants to build a rectangular patio using concrete tiles that are 12 square inches. The patio will
measure 13.5 feet by 43 feet. What is the area of the patio? How many concrete tiles will he need to
complete the patio?

125 Chenths) TW'F"‘M \s area.
X».(T.?’ is 580.5 £+% s0
5 . 3
Lﬁ.& Mr Mo‘/\r \A)\”.YICCd
5,8 05 (teaths) = 520.5 o bun 58! Hlesbecavse

. 2
each ~leis LT

Note: This Application Problem asks students to use the decimal multiplication concepts from Lesson 10.
Additionally, students must demonstrate understanding of area and use that understanding to reason with
respect to the number of tiles needed in the second question. This problem involves a decimal factor of
tenths. Use this problem as a springboard for today’s lesson, which extends to multiplication of decimal
factors of hundredths.

Concept Development (32 minutes)

Materials: (S) Personal white board

NOTES ON
Problems 1-3 MULTIPLE MEANS
OF ACTION AND
/:38x 41 EXPRESSION:
8.26 x 128 The compensation strategy of
multiplying a decimal number by a
82.51x 63 multiple of 10 and then dividing the
T. (Write 7.38 x 41.) Compare this problem to our product by the same multiple of 10
Application Problem. may require some time for students to

internalize. The following scaffolds

S:  It's still multiplication of a decimal by a whole number. ,
may be appropriate:

—> The decimal in the Application Problem was tenths.
= Encourage students to draw the

This is hundredths. think bubble next to their work, or
Estimate this product. encourage them to label the units.

S: 7x40 +280. = Encourage students who are

di heth . . h | struggling with the standard
Predict whether our estimate is greater than or less algorithm to use the area model.

than the actual product. The area model provides support by
S:  The estimate is less than because both factors were calculating all of the partial products

rounded to numbers less than the actual factors. = CHRIS s

Our actual answer will be more than 280, but it will still

be in the hundreds.
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T: We have 41 units of 7.38. I'd like to rename 7.38 using only hundredths. How many hundredths
would that be? How do you know?

S: 738 hundredths because 7 is 700 hundredths plus another 38 hundredths equals 738 hundredths.
- 7 and 38 hundredths times 100 equals 738 ones.
T: Let’s use an area model to find the actual product of this expression. Decompose those 738

hundredths into expanded form along the length of our rectangle. Write hundredths out to the right
to remind us that we’ve named 7.38 as hundredths. (Demonstrate.)

S:  (Draw area model.)

T: Ourrectangles width is 41 whole units. Decompose 41 into expanded form along the width.

S:  (Draw area model.)

T: What two partial products do these rows represent?

S:  1x 738 hundredths and 40 x 738 hundredths. oo+ 30+ 3 hundibths 138 hudrablhs
T: Find the partial products and the final product. I Teo [3 [ ot

S:  (Multiply the cells and add the rows.) ¥ 738

T: We found that we have 30,258 of what unit? Mo 28000 1200 (320 — 423520

S:  Hundredths. ' 302 58 hundredths
T:

We need to write this in standard form. How can our estimate help us convert %3%%uct back to
wholes and hundredths?

S:  The estimate told us that our answer was in the
hundreds, not the ten-thousands or the thousands.
- 30,258 is about 100 times as large as our estimate
said the real answer should be, so we need to divide by
100 to make the answer make sense.

T: What is 30,258 hundredths written in standard form? Students may discover the pattern that
S:  302.58 the number of decimal digits in the
factors equals the number of decimal

T: Let’s solve this same problem using the algorithm. el e el Wl ® i a5

Yesterday, we rewrote our first factor as a whole a useful observation, keep students
number with the unit name to the right. (Write 738 focused on the reason for the pattern.
hundredths x 41 on the board as shown.) Today, let’s “We multiplied a factor by a power of
think about the units without removing the decimal 10, therefore we must divide the
from our first factor. We see 7.38, but we think 738 product by the same power of 10 to
hundredths. Multiply 738 x 41 and find the product. adjust it.”

Look back at your area model to confirm the partial
products in your algorithm.

S: (Work.)

This product is 100 times as large as the product of our original problem. What should we do to
adjust this product so that it answers our original problem of 7.38 x 41?

S: We should divide by 100.

T: Let me record what | hear you saying. (Write on board as shown.) So, is our adjusted product of
302.58 reasonable given our estimate?

S: Yes.
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Work with the other two problems in this set as you feel is best for your students. Continue with other
examples, if necessary. Encourage students who struggle with the algorithm to use the area model. Allow
students to forego the area model if they are proficient with the algorithm.

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: Multiply decimal fractions by multi-digit
whole numbers through conversion to a whole number
problem and reasoning about the placement of the
decimal.

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.

=  Have students share what they wrote in the think
bubbles for Problem 1, and compare approaches.

Lesson 11:
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1. Estimate the product. Solve using the standard algerithm. Use the thought bubbles to show your
thinking. (Draw an area model on a separate sheet if it helps you.)

a 13sx32._|  x_30 - 30 138%32 = &&fé
)

Think!
.38 x 100 = 138
1383100 =1 1.38

Think! 4,816 is 100
times too large! What.
is the real product?

4,416+ 100 = 44.16

“loo,

TR T %
b 3s5x8a=_ M x 90 - 340

342

3195
¥ w
128400
31595 ~2 53595

31,595 = 100
=31595

2. Solve using the standard algorithm.

a 5.04x8 b. 147.83 x 67

147.82
% 5. 0; X &7
B
032 153481
+8g6180
9306
SQMMON | L engage™ oo

Date: w3a

Multiply decimal fractions by multi-digit whole numbers through
conversion to a whole number problem and reasoning about the

(cc) BY-NC-SA This work is licensed under a

Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

engage"’

2.C.16


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

Have students share their strategies for Problem
2(d). This item differs from the others in the
Problem Set because it contains a decimal of less
than one. Does this affect the process for
solving? Why or why not? (It is important to
note with students that, while convention
dictates the number with more digits is put on
top in the algorithm, this is not strictly necessary.)

Problem 3 provides an opportunity for students
to reason about the compensation strategy
without the burden of the actual multiplication.
Explore the relationships between the relative
size of the factors in the whole number problems
and the factors in the decimal problems and
resultant relationships between the products.
(One factor in the whole number problem is 100
times as large as the corresponding decimal
factor. This results in products that share the
same digits, but are one hundredth the size.
Refer to the second UDL box in the lesson.)

Lesson 11

~

&34l 432

o maixsd L S0k d 0sexa3:2 ¥ 054

e P
+4iT0500_ x2féoo

kz03864 241,92

. Use the whole number product and place value reasening to place the decimal point in the second

product. Explain how you know.

a. H98x768=75264 then 9Bx768= 7 Z.é&

768 would be. like %8 hundredth, So just divide 76,264 by (oo.

75,264 oo = 752, 64

b, f73%1563-114099 then 73x15.63=_ |, IH0.

16.63 wauld be li%e 1,563 hundredths, S0 Just divide 13,099
by loo, 114,099 100 =1,140.99

¢ Kf46%1239=56,994 then 46x123.9=

5,699.4
123.9 vl be like. 1,239 Yenths,, So it Sivide 56,494 by 10.
56,994~ 0= 5,699. 4

Jenny buys 22 pens that cost $1.15 each and 15 markers that cost $2.05 each. How much did Jenny

spend? g | |5 #2.05 #2530
X 22 » 15 &3 1
—_— + =20 . !\d‘qsé oS,
30 1025 Jenny will .05.
+2§oo +2050 4 56.05 Y Wt ope
F£30=  7£02°7
$2530 #3075
5. Aliving room measures 24 feet by 15 feet. An adjacent square dining room measures 13 feet on each
side. If carpet costs $6.98 per square foot, what is the total cost of putting Larpéu‘.igmm rooms?
24 13 340 .
RS ®i3 %529  Twould cost
248 oy 120 39 —;-i—z‘i;— -—5—?_%2—- 43,692.42 %0
sa{sm [t 4250 1130 S382 capet
360 +3 E?OW fooms.
. . . e 38 142
S2MMON — TZKH_‘_'..,U.M..IW engage™ icn

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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Lesson 11 Sprint

A # Correct
Multiply.
1 3x3= 23 8x5=
2 0.3x3= 24 0.8x5=
3 0.03x 3= 25 0.08x5 =
4 3x2-= 26 0.06 x5 =
5 0.3x2= 27 0.06 x3 =
6 0.03x2= 28 06x5=
7 2x2= 29 0.06x2=
8 0.2x2= 30 0.06x7 =
9 0.02x2= 31 09x6=
10 5x3= 32 0.06 x9 =
11 0.5x3= 33 0.09x9=
12 0.05x 3 = 34 0.8x8=
13 0.04x 3= 35 0.07x7 =
14 04x3= 36 0.6x6=
15 4x3= 37 0.05x5=
16 5x5= 38 0.6x8=
17 0.5x5= 39 0.07x9 =
18 0.05x 5= 40 0.8x3=
19 7x4= 41 0.09x6 =
20 0.7 x4 = 42 0.5x7=
21 0.07 x4 = 43 0.12x4 =
22 09x4-= 44 0.12x9 =

multiply decimals
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Lesson 11 Sprint

B Improvement # Correct
Multiply.
1 2x2= 23 6x5=
2 02x2= 24 0.6x5=
3 0.02x2= 25 0.06 x5 =
4 4x2= 26 0.08 x5 =
5 04x2= 27 0.08 x 3 =
6 0.04x2= 28 0.8x5=
7 3x3= 29 0.08x2 =
8 0.3x3= 30 0.08x7 =
9 0.03x3 = 31 0.9x8=
10 4x3= 32 0.08 x9 =
11 04x3= 33 0.9x9=
12 0.04 x 3 = 34 0.08 x 8 =
13 0.05x 3= 35 0.7x7 =
14 0.5x3= 36 0.06 x 6 =
15 5x3= 37 0.5x5=
16 4x4= 38 0.06 x 8 =
17 04x4= 39 0.7x9 =
18 0.04 x4 = 40 0.08 x 3 =
19 8x4 = 41 0.9x6 =
20 0.8x4= 42 0.05x7 =
21 0.08 x4 = 43 0.12x6 =
22 0.6 x4 = 44 0.12x8 =

multiply decimals
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Name

1.

Lesson 11 Problem Set

Date

Estimate the product. Solve using the standard algorithm. Use the thought bubbles to show your

thinking. (Draw an area model on a separate sheet if it helps you.)

a. 138x32= X

Think!
1.38 x 100 + 138

1.38x32 =

Think! 4,416 is 100
times too large! What
is the real product?

4,416 + 100 + 44.16

b. 3.55x89= x 3.55x89 =
3.55
Ooo x 89
2. Solve using the standard algorithm.
a. 5.04x8 b. 147.83 x 67
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c. 83.41x504 d. 0.56x432

3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.

a. If98 x768 =75,264 then 98x7.68=

b. 1f73x1,563=114,099 then 73x15.63=

c. If46x1,239=56,994 then 46x123.9=

4. Jenny buys 22 pens that cost $1.15 each and 15 markers that cost $2.05 each. How much did Jenny
spend?

5. Aliving room measures 24 feet by 15 feet. An adjacent square dining room measures 13 feet on each
side. If carpet costs $6.98 per square foot, what is the total cost of putting carpet in both rooms?
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Name Date

Use estimation and place value reasoning to find the unknown product. Explain how you know.

1. 1f647 x63=40,761 then 6.47 x 63 =

2. Solve using the standard algorithm.

a. 6.13x14 b. 104.35x 34
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Lesson 11 Homework

Date

1. Estimate the product. Solve using the standard algorithm. Use the thought bubbles to show your

thinking. (Draw an area model on a separate sheet if it helps you.)

a. 242x12= X

Think!
2.42 x 100 + 242

b. 413x37= X

Qo 3

~

2. Solve using the standard algorithm.

a. 2.03x13
Lesson 11:
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242x12 =

Think! 2,904 is 100
times too large! What

is the real product?

2,904 + 100 + 29.04

4.13x37 =

b. 53.16 x34
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c. 371.23x53 d. 1.57x432

3. Use the whole number product and place value reasoning to place the decimal point in the second
product. Explain how you know.

a. If36x134=4,_824 then 36x1.34=

b. 1f84x2,674=224,616 then 84x26.74=

c. 19x3,211=61,009 then 321.1x19=

4. Aslice of pizza costs $1.57. How much will 27 slices cost?

5. A spool of ribbon holds 6.75 meters. A craft club buys 21 spools.
a. What is the total cost if the ribbon sells for $2 per meter?

b. If the club uses 76.54 meters to complete a project, how much ribbon will be left?
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