Section 5.4 Multiplying Decimals

Objectives To successfully complete this section,
In this section, you will learn to: you need to undestand:
¥ Multiply adecimal by adecimal. ¥ Multiplying whole numbers (1.3)
¥ Multiply adecimal by awhole numbe. ¥ Multiplying fractions(4.4)
¥ Multiply adecimal by a power of 10. ¥  Writing decimals as fractions(5.1)

INTRODUCTION
True story, thoughthe names have been changed to protect theinnoent.

Lanawent to a small speciaty shopto buyamusc CD for afriend. While there, the
power went out, and the cash register would notwork. Neither the employee northe
manager knew how to calculate sales tax, so they didn®want to sell theCD to Lana
Lana theowner of her own retail shop, showed them howto find sales tax by multiplying
the price of the CD, $1595, by the sales tax rate, 0.08.

Themora of this story is, don®betotally degpendent on machinesto do all of thework for you. Learn to
know wha the machineis dang so tha you can do it on your own should you ever need to.
MULTIPLYING DECIMAL NUMBERS

We know tha a decimal can always bewritten as adecimal fraction. For example, 0.3 can bewritten as

3 7
10 and 0.07 can bewrittenas 1o -

This conaept is hdpful when we multiply two decimal nunmbers. Theadvantage of writing decimals as
fractionsis tha thenumerators are whole numbers, and thedenomnaors are powers of 10. We will use
this concept to develop a congstent procedure for multiplying decimals.

Consde theprodud 0.3 x 0.07. Because each decimal can bewritten as afraction, we can multiply
usngtheprodud rulefor fractions

3 7 21
03x007=10 x7T00 = T000 = 0021

Example 1: Multiply 0.06 x 0.8 by first rewriting each decimal asafraction.
6 8 48
Answer: 006 x 08 =190 x T0 = T,000 = 0.048
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YTI #1 Multiply by first rewriting each decimal asafraction. Multiply the fractions then
convat theanswver back into adecimal. Use Example 1 asaguide

a) 05 x 0.7 =
b) 01x 08 =
) 004x06=
d) 0.11x 009 =

Condde 0.8 x 0.21. Let@® think aboutwha we see here.

8 21 168
08x021 =19 x 700 = 1,000 = 0168

In this produd, whether we use fractionsor decimals, we are multiplying tenthsby hundedthsand
getting thouandths

In each factor, if we countthe nunber of zeros In each factor, if we countthe nunbe of
in each denominaor, we will know the number decimal placesin each number, we will know
of denomnaor zerosin theend result: thenumber of decimal placesin the end result:
! !
Fractions: Decimals:
Tenmis » lumdrediis = molsandiis Tenmis x hmdrediis = oousandis
&, 21 _ _168 08 x 021 = 0.168

17 100 1000 f’
f \ e f \
- decimal place Three

O Three 7eros T

e FETD . _ ity e
Two zeros decimal places decimal places

Mumber of Zeros: one + o = Hires Number of decimal places: one + o = miree
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Thefractionsshow uswe are smply multiplyingwhole numbers 8 x 21; thedecimals show us
tha theanswver isadecimal number. Thequestionis, after we multiply 8 x 21 =168 wheredo
we place thedecimal point?

Thediagrams aboveshow tha we can countthe number of decimal placesin thefactors, andthe
result will have that total number of decimal places.

Multiplying Two Decimal Numbers
Multiplying decimals is exactly the same as multiplying whole numbers, butwe mus:

(1) Temporarily ignorethedecimal points and multiply the nunmbers (factors) as if
they were both whole numbers; and

(2)  countupthetotal number of decimal placesin thefactors; thistotal isthenumber
of decimal placesin theprodud (before any smplifying).

L et@ practice identifying the number of decimals, asin pat (2) of the procedure.

Example 2: Given thefollowing multiplication, decide how many decimal places the produd
(theresult) will have. Do not multiply.

aQ 03x5 b) 12x 04 0 016x53 d) 125x 012

Procedure: Countthetotal numbe of decimal placesin both numbers. Thisisthenumber of
decimal places tha theanswver will have.

Answer: a 03x5 0.3 hasonedecima place and 5 has nore, so ther produd will
have atotal of onedecimal place.

b) 12 x 04 1.2 hasonedecimal place and 0.4 has ong so thar produd will
have atotal of two decimal places.

¢) 0.16 x 53 0.16 hastwo decima places and 5.3 has ong so their product will
have atotal of three decimal places.

d) 125x 012 1.25 hastwo decimal placesand 0.12 hastwo, so thar produd
will have atotal of four decimal places.
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YTI #2 Given thefollowing multiplication, decide how many decimal places the produd
(theresult) will have. Do notmultiply. Use Example 2 as aguide

a 045x 12 b) 6 x 4.3 c) 108 x 3.04 d 43 x 26
Example 3: Multiply. & 13 x 32 b) 13 x 32
Answer: a) 13 b) 13 Temporarily ignore the
x 32 x 32 decimal points and multiply
26 26 asif the decimals were
+ 390 + 390 whole numbers. The two
416 4.16 decimal places appear in
the end result only.

Example 4: Multiply these decimal numbers. (In these, when thewhole nunber is 0, we
usudly don©Omultiply it.)

a 03x5 b) 12 x 04 c) 017 x 51 d 0.63x 2.08
Procedure: Write thenumbers with decimalsin place. Temporarily ignae thedecimal points

and multiply as youwould with whole numbers. When complete, countup the
number of decimals in each produd.

Answer: a) 03 One decimal place b) 12 Onedecimal place
x 5 No decimal places x 04 One decimal place
15 One decimal place 048 Two decimal places
C) 0.17 Two decimal place d) 0.63 Two decimal places
x 5.1 One decimal place x 2.08 Two decimal place
17 " 504 "
+ 850 " + 12600
0.867 Three decimal places 1.3104 Four decimal places
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YTI #3 Follow the procedure for multiplying decimals to find the produd. Use Examples

3 and 4 as guides.
a 09«x7 b) 08 x 04 c) 0.17x 0.6
d 1.8 x 0.12 e) 058 x 0.71
Think about it #1: When adding and subtracting decimals, it isimportant to lineup the

decimal points, butit is not necessary to do that when multiplying
decimals. Why not?

Caution: There are two problems in the next example tha involve working with O
in oneway or another. Be careful!
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Example 5: Multiply.
a 016 x 03 b) 0.25x 0.72
Procedure: Follow the procedure in Example 4, butnotice thefollowing:
Thefirgt, a), will require three decimal places, butthere will beonly two digitsin
theprodud. A third digit isrequired before we can place thedecimal pointin the
answver. That third digitisaOinfront
Thesecond, b), will have enoughdecimal places, but there will beafew extra
zerosat theend of the number tha we can eventudly eiminate.
Answer: a) 0.16  Two decimal places b) 0.25 Two decimal places
x 0.3 Onedecimal place x 0.72  Two decimal places
0.048  Three decimal places 50 "
+ 1750 ¢
0.16 x 0.3=0.048 0.1800 Four decimal places
We can simplify 0.1800to 0.18.
025 x 0.72 = 0.18
Caution:  We cannoteliminae any ending zerosunt| after thedecimal pointis placed in
theend result.
YTI #4 Follow the procedure for multiplying decimals to find the produd. Use Example
5 asaguide
a 04x02 b) 048 x 05 c) 0.06 x 0.75
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MULTIPLYING DECIMAL NUMBERS BY POWERSOF 10

Multiplying a decimal by 10, or by alarger power of 10N such as 1000r 1,000N has the same effect as
changing the postion of thedecimal point within the nunmber. In other words, multiplying a decimal
number by apower of 10 movesthedecimal pointa certain number of placesto theright In particular,
multiplying adecimal nunmber

¥ by 10 moves thedecimal point oneplace to theright
¥ by 100movesthedecimal point two placesto theright
¥ by 1,000movesthedecimal point three placesto theright

To undestand why, congder tha any decimal number, such as 9.413 can bewritten as adecimal

9413 100
fraction,7ppp - When such anumber is multiplied by apower of 10, such as 100 or =1~ , we can
simplify the powers of 10:

9413 100 _ 94134100 _ 941341 9413 _
9413x100= Tp00 * "1 = ~1000&l = 1041 = ~10 = 9413

#

Divide out a common factor of 100.

In other words, multiplying by 100has the effect of moving the decimal place two places to the
right 9.413x 100 = 9413
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Here are three examples showing themoving of the decimal point directly:

8  3.6x10 = 36

3.6. =36
\

b) 524x10 = 524

5.2.4 =524

\t

C) 5.9x 1,000 = 5,900

5.900x 1,000 = 5,900

5.90 0. = 5900
ViV V)

Multiplying by 10, which has only one zero, has the effect
of moving the decimal point of 3.6 one place to theright;
the product becomes the whole number 36 without the
need of adecimal point.

Again, there is one zero in 10, which has the effect of
moving the decimal point of 5.24 one place to the right.
This time, the decimal point is necessary because 52.4 is
still a decimal number.

Multiplying by 1,000 suggests that we need to move the
decimal pointin 5.9 three placesto theright.

However, there aren®enough decima placesin 5.9, sowe
must place some zeros at the end of it so that thereis
somepl ace to move the decimal point to.

Hereisthe procedure that results fromall of this:

Multiplying a Decimal Number by a Power of Ten
(1) Countthenunmber of zerosin the power of ten.
(2) Movethedecimal point that many placesto theright.

YTI #5 Multiply by moving the decimal pant theappropriate number of placesto the
right
a 8.1x10 b) 0.764x 100 c) 146x100
d) 0.0027x 1,000 e) 0.09x 1,000
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Multiplying decimals by powers of 10 will prove useful in undestanding dividing decimals (Section
5.5) and working with percents (Section 6.4).

APPLICATIONS
Salestax is calculated by multiplying the price of an item (usudly dollars and cents) by the sales tax rate
(adecimal). After thesalestax iscalculated, it isroundel to the nearest penny (hundedth) and added to

theprice of theitem.

Example 6 refersto thetrue story at the beginning of this section.

Example 6: Lanawantsto buyamusc CD tha cogs $1595. If thesdlestax rateis 0.08, how
much total will shepay for theCD?
Procedure: Calculate the sales tax for the CD and roundit to the nearest penny. Then, add the
salestax to the cog of the CD to find theamountLanamug pay.
Answer: 1595 Roundto the nearest penny, 1.2760! 1.28.
x 0.08
12760 $ Thesdestax is$128 Addthistothecod: % $1595
+ 1.28
Sentence; Lanawill pay atotal of $17.23for the CD. U$1723
YTI #6 Tim isbuying a basebdl glovefor his sonfor Showyour work:

littleleague Thecog of thegloveis $3495,
andthetax rateis 0.06. How much in total
will Tim pay for theglove?

Sentence:

Many more applicationsinvolving multiplying decimals appear in Section 5.6.
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YouTry It Answers: Section 54

YTI #1: a) % x% :13—050 =0.35 b) 1—10 x1_80 :110 = 0.08
4 6 24 11 9 99

¢ 100 x10 = To000 = 0024 d) 7Tpp x T00 = 10000 = 0.0099
YTI #2: a) Three b) One c) Four d Two
YTI #3: a) 63 b) 032 ¢ 0.102 d) 0216 e 04118
YTI #4: a) 008 b) 0240= 024 c¢) 00450= 0045
YTI #5: a 81 b) 764 ¢ 1450 d 27 e 90
YTI #6: Tim mug pay atotal of $3705for theglove

Focus Exercises: Section5.4 w/Answers
Think Again.

1. When adding and subtracting decimals, it isimportant to lineup thedecimal points, butit is not
necessary to do that when multiplying decimals. Why not? (Think aboutit #1)
Answerswill vary. Oneanswer is, When multiplying decimals, we ignore the decimal
point until theend of the multiplying.

2. Canwe multiply aterminging decimal by arepeating decimal? Explain your answer or show an
example tha suppots your answer.
No. (Notin their decimal forms.) We cannot ge to the end of the repeating decimal to
start the multiplication process.

Multiply by first rewriting each decimal asa fraction. Multiply thefractions then write theansver asa
decimal.

3. 07 x 6 4, 03 x 08 5. 15x 04
4.2 0.24 0.6

6. 11 x 09 1. 13 x 0.05 8. 003 x 6
0.99 0.065 0.18
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Given thefollowing multiplication, decide howmany decimal places the produd (theresult) will hawe.

Do not multiply.

9. 09x3
2.7

13. 14 x 025
0.35

10. 8 x 0.2
16

14. 39 x 0.86
3.354

11

15.

0.7 x 0.6
042

005 x 0.14
0.007

Multiply by following the procedure for multiplying decimals.

17. 8 x 04
3.2

21 09 x 07
0.63

25. 91x 06
546

29. 018 x 05
0.09

33. 0.03x 05
0.015

37. 012 x 0.04
0.0048

41. 0.05 x 0.03
0.00115

45. 125x 15
1.875

49. 2 x 0.034
0.068

Use your knowledgeof multiplying signed nunbers, alongwith the techniques of multiplying decimals,

to find each produd.

53. -5x 09
-4.5

Multiplying Decimals

18. 5x 0.9
45

22. 06 x 08
048

26. 01x 72
0.72

30. 015x 0.9
0.135

34. 005x 04
0.02

38. 0.5 x 0.09
0.0135

42. 0.01 x 0.02
0.0002

46. 525x 19
9.975

50. 16 x 1.2
192

54. -6 x 0.2
-1.2

19.

23.

27.

3L

35.

39.

43.

47.

51

55.

03 x 7
21

03x 15
045

14 x 11
154

03 x 0.2
0.06

001 x 09
0.009

0.041 x 0.07
0.00287

9.04 x 0.05
0452

425 x 5.7
24225

21 x 413
8.673

-04 x 0.8
-0.32

12.

16.

20.

24.

28.

32.

36.

40.

48.

52.

56.

01 x 08
0.08

9.15 x 1.07
9.7905

02 x 2
04

35 x 04
140

53 x 0.1
053

02 x 0.14
0.28

001 x 0.7
0.007

0.032 x 0.06
0.00192

203 x 005
0.1015

325x 45
14625

1304 x 0.17
2.2168

-0.7 x 0.6
-0.42
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57. 25 x (-04) 58. 45 x (-0.8) 59. 6.5 x (-0.08 60. 7.5 x (-0.09
-1 -3.6 -0.52 -0.3

61. -125 x (-1.6) 62. -6.25 x (-0.8) 63. -104 x (-0.05) 64. -2.25x (-0.04)

20 5 052 0.09

Multiply by moving the decimal pant theappropriate nunber of placesto theright

65. 119x10 66. 6.1x10 67. 0.8x10 68. 0.1x10
119 61 8 1

69. 9.06x 10 70. 5.07x10 71 3.76x 100 72. 941x100
906 50.7 376 9241

73. 0.08x 100 74. 0.09x 100 75. 1.206x 100 76. 8.602x 100
8 9 1206 8602

77. 48x100 78. 315x100 79. 0.401x 1,000 80. 3.159x 1,000
480 3,150 401 3,159

81 8.05x 1,000 82. 1.56x 1,000 83. 1.3x1,000 84. 6.2x1,000
8,050 1,560 1,300 6,200

Sole. Roundeach dollar answer to the nearest penny. Answer each question with a conplete sentence.

85.

86.

87.

88.

89.

Multiplying Decimals

In Alabama, the sales tax rate is 0.04. How much salestax isthere on abooktha cogs $19507?
Thereis$0.78in salestax on the book.

In Michigan, thesalestax rate is 0.06. How much salestax isthere on a shirt that coss $22907?
Thereis$1.37in salestax on the shirt.

In Minnesota, thesalestax rateis 0.065 How much salestax isthere onacomputer printer that
cogs $104007?
Thereis$6.76in salestax on the computer printer.

In Oklahomg, the sales tax rate is0.045 How much sales tax isthere onabicycle that cods
$252007?
Thereis$1134in salestax on the bicycle.

At ahardware store, Arash isbuying a pack of bateries priced at $24.95. If thesdestax rateis
0.07,wha isthetotal amount Arash mug pay for the bateries?
Thetotal amount for the batteries would be $26.70.
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90.

91

92.

93.

94.

95.

96.

At amusc and video store, Lindais purchasing aDVD collection priced at $5390. If thesales
tax rateis 0.065,wha isthetotal amountLindamug pay for the DVD collection?
Thetotal amount for the DVD collection would be $57.40.

Jandleisbuying aused Toyota Camry for $7,600. If the salestax rateis 0.075 wha isthetotal
amountJandle mug pay for the Camry?
Thetotal amount for the Camry is $8,17000.

Mark wants to buy a Tony Gwynn autographed basebdl card priced at $12Q00 If thesalestax
rateis0.0625 wha isthetotal anountMark mug pay for thecard?
Thetotal amount for the card is $12780.

Carlosearns$7 45 pe hour. Yesterday heworked 6.5 hours. How much did Carlosearn
yesterday?
Carlosearned $4843yesterday.

Terraearns$8.17 pe hour. Yesterday sheworked 7.5 hours. How much did Terraearn
yesterday?
Terraearned $6128 yesterday.

Oyuki earns$9.60 pe hou. Last week sheworked 3725 hours. How much did Oyuki earn last
week?
Oyuki earned $35760 lag week.

JonRey earns$1040 per hou. Last week heworked 32.75 hous. How much did JonRey earn
last week?
JonRey earned $34060lag week.

Think Outsidethe Box.

97.

98.

Terrence worksfor acompany that pays each employee a standad houry wagefor thefirst 40
hours worked each week, and 1.25times the standard wage for each hourworked beyond40
hoursin oneweek. Terrence® standard wageis $9.60 per hour. If Terrence worked 48 hours
last week, how much did he earn for theweek?

Terrence earned $48000 for the week.

Molly is buying a blanket and two pillows for her guest bedroom Theprice of theblanket is
$2295, the price of each pillow is $1095, and the salestax rateis 0.07. If Molly paysfor the
whole purchase with two $20bills and a $10bill, how much changewill shereceive back after
the purchase?

Molly will receive back $2.01
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