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1.1 Decimal Comparisons without Rounding

Learning Objectives

In this concept, you will learn to compare and order decimals without rounding.

Ariana and Kaela are waitresses at a local Italian restaurant. After their shift one Saturday night, they decide to
compare tips. Ariana adds up all her tips and finds that she has $98.12. Kaela adds up all her tips and finds that she
has $98.21. How can the girls figure out who made more in tips during the shift?

In this concept, you will learn to compare and order decimals without rounding.
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Comparing Decimals without Rounding

Whole numbers are the set of numbers {0,1,2,3, . . .}. Whole numbers are numbers that are nonnegative and contain
no fractional parts.

Not all numbers are whole. The decimal system lets us represent numbers that are less than 1 and other numbers
that exist between whole numbers. In a decimal number, the decimal point divides the whole part of the number
from the fractional part of the number. Digits to the left of the decimal point represent whole numbers. Digits to the
right of the decimal point represent fractional parts.

Here is an example.

321.43

This is a decimal number between 321 and 322. The digits to the left of the decimal point are 321, so 321 is the
whole number. The digits to the right of the decimal point are 43 so .43 is the fractional part.

The value of each digit in a decimal number depends on its placement within the number. This concept is called
place value. The further to the left a digit is, the bigger of a number that digit represents. The further to the right a
digit is, the smaller of a number that digit represents.

Here is an example of a place value chart for the number 3,212,459.347801.

TABLE 1.1: Example Place Value Chart

Millions Hundred
Thousands

Ten
Thousands

Thousands Hundreds Tens Ones

3 2 6 2 4 5 9
. Tenths Hundredths Thousandths Ten Thou-

sandths
Hundred
Thou-
sandths

Millionths

. 3 4 7 8 0 1

The table shows that, for example, the third digit of 6 in this number represents 6 ten thousands or 60,000.

You read a decimal number in three parts. First, read the whole number to the left of the decimal point. Then, say
“and” for the decimal point. Finally, read the fractional part to the right of the decimal point. To read the fractional
part, use the name of the last digit of the number.

Here is an example.

Read the decimal number 23.451.

First, look at the whole number part of the number to the left of the decimal point. This part of the number is read
as “twenty-three”.

Then, read the decimal point as “and”.

Finally, read the fractional part. Notice that the last digit is in the thousandths place. Read the digits 451 as if they
were a whole number, and then put a “thousandths” at the end. You will say “four hundred fifty-one thousandths”.

The answer is “twenty-three and four hundred fifty-one thousandths”.

You can compare two decimal numbers by working from left to right. Starting with the digit on the left and moving
right, whichever number first has a larger digit is the larger number overall.

When you compare decimal numbers it is important to start by lining up the decimal points so that you can make
sure you are comparing the digits that have the same place value. One way to do this is by using a place value chart.
If there are missing digits, you can fill them in with zeros in order to make both numbers have the same number of
digits.
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Here is an example.

Compare 8.507 and 8.57.

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.2:

Ones . Tenths Hundredths Thousandths
8 . 5 0 7
8 . 5 7 0

Notice that the number 8.57 had one less digit than the number 8.507. You can add a 0 to the end of 8.57 to make
8.570 without changing its value so that the two numbers have the same number of digits.

Now, compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the ones place.
• The digits are the same in the tenths place.
• The digits are different in the hundredths place. 0 is less than 7.

Once you find the place where the digits are different you are done. Because 0 hundredths is less than 7 hundredths,
the number 8.507 is less than the number 8.570.

The answer is 8.507 < 8.57.

You can use the same strategy to order decimal numbers from least to greatest.

Here is an example.

Order the following numbers from least to greatest: 94.0299, 94.2019, 94.129, 494.019.

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.3:

Hundreds Tens Ones . Tenths Hundredths Thousandths Ten Thou-
sandths

0 9 4 . 0 2 9 9
0 9 4 . 2 0 1 9
0 9 4 . 1 2 9 0
4 9 4 . 0 1 9 0

Notice that you can fill in any blank spots on the chart with zeros in order to make the comparison of the digits easier.

Now, compare the four numbers starting with the digits on the left and moving to the right.

• In the hundreds place, 494.019 is the only number with a value. Therefore, 494.019 is the greatest number.
Because the question asked you to order the numbers from least to greatest, 494.019 will go at the end of your
list.

Next, focus on comparing the three numbers you have left: 94.0299, 94.2019, 94.129.

• All the digits are the same in the tens place and in the ones place.
• In the tenths place, the digits are different. 0 is less than 1 and 1 is less than 2. This means 94.0299 is less than

94.1290 which is less than 94.2019.
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Once you have ordered all four numbers, you can stop comparing digits. Note that you didn’t need to look in the
hundredths, thousandths, or ten thousandths place!

The answer is that the numbers ordered from least to greatest are 94.0299, 94.129, 94.2019, 494.019.

Examples

Example 1

Earlier, you were given a problem about two waitresses.

After a recent shift they decided to compare the money they made in tips. Ariana made $98.12 and Kaela made
$98.21. They want to know who made more money in tips during the shift.

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.4:

Tens Ones . Tenths Hundredths
9 8 . 1 2
9 8 . 2 1

Now, compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the tens place.
• The digits are the same in the ones place.
• The digits are different in the tenths place. 2 is greater than 1.

Because 2 tenths is greater than 1 tenth, the number 98.21 is greater than the number 98.12.

The answer is Kaela made more money in tips because $98.21 > $98.12.

Example 2

Compare .00456 and .00458.

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.5:

. Tenths Hundredths Thousandths Ten
Thousandths

Hundred
Thousandths

. 0 0 4 5 6

. 0 0 4 5 8

Now, compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the tenths place.
• The digits are the same in the hundredths place.
• The digits are the same in the thousandths place.
• The digits are the same in the ten thousandths place.
• The digits are different in the hundred thousandths place. 6 is less than 8.

Because 6 hundred thousandths is less than 8 hundred thousandths, the number .00456 is less than the number
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.00458.

The answer is .00456 < .00458.

Example 3

Compare the decimals by filling in the blank with an inequality symbol.

98.065 98.08

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.6:

Tens Ones . Tenths Hundredths Thousandths
9 8 . 0 6 5
9 8 . 0 8 0

Notice that a 0 was added to the end of 98.08 so that the two numbers would have the same number of digits.

Now, compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the tens place.
• The digits are the same in the ones place.
• The digits are the same in the tenths place.
• The digits are different in the hundredths place. 6 is less than 8.

Because 6 hundredths is less than 8 hundredths, the number 98.065 is less than the number 98.080.

The answer is 98.065 < 98.08.

Example 4

Compare the decimals by filling in the blank with an inequality symbol.

5.237 5.231

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.7:

Ones . Tenths Hundredths Thousandths
5 . 2 3 7
5 . 2 3 1

Now, compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the ones place.
• The digits are the same in the tenths place.
• The digits are the same in the hundredths place.
• The digits are different in the thousandths place. 7 is greater than 1.

Because 7 thousandths is greater than 1 thousandth, the number 5.237 is greater than the number 5.231.

The answer is 5.237 > 5.231.
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Example 5

Write in order from least to greatest: .098, 2.45, 2.099, 2.67.

First, write the numbers in a place value chart. Make sure to line up the decimal points.

TABLE 1.8:

Ones . Tenths Hundredths Thousandths
0 . 0 9 8
2 . 4 5 0
2 . 0 9 9
2 . 6 7 0

Remember that you can fill in any blank spots on the chart with zeros in order to make the comparison of the digits
easier.

Now, compare the four numbers starting with the digits on the left and moving to the right.

• In the ones place, there is one digit of 0 and three digits that are 2. 0 is less than 2. This means that the number
0.098 is the smallest number.

Next, focus on comparing the three numbers you have left: 2.45, 2.099, 2.67.

• In the tenths place, the digits are different. 0 is less than 4 and 4 is less than 6. This means 2.099 is less than
2.45 which is less than 2.67.

Remember that once you have ordered all four numbers, you can stop comparing digits. You didn’t need to look in
the hundredths or thousandths place!

The answer is that the numbers ordered from least to greatest are 0.098, 2.099, 2.45, 2.67.

Review

Compare. Write <, >, or = for each blank.

1. 701.304 701.33
2. 2,012.201 2,012.021
3. 6.951 6.9313
4. 45.081 45.108
5. 4.5670 3.452
6. 0.0017 0.0019
7. 1.0056 1.0560
8. 3.4501 3.4510
9. 67.001 67.1

Order the following from least to greatest.

10. 373.291, 373.192, 373.129, 373.219
11. 0.4755, 0.4764, 0.4754, 0.4674
12. 7.16, 7.2, 7.06, 7.21
13. 25.417, 25.741, 25.074 25.407
14. 15.001, 15.067, 15.100, 15.0001
15. 6.780, 6.087, 6.870, 6.008
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Review (Answers)

To see the Review answers, open this PDF file and look for section 2.1.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183056
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1.2 Decimal Rounding Given Place Value

Learning Objectives

In this concept, you will learn to round decimals to a given place.

Rachel is out shopping with her friend Bella. She has a few items which total $18.75. This is perfect because Rachel
only has $20 with her! Before she goes up to the register to pay, Bella reminds her about sales tax. The sales tax
in her state is 6.5%. Bella uses the calculator on her phone and figures out that 6.5% of 18.75 is 1.21875. How
can Rachel round the number that Bella got to find out how much sales tax she will have to pay? Will Rachel have
enough money to buy her items?

In this concept, you will learn to round decimals to a given place.

Rounding Decimals Given Place Value

To round a number means to approximate a number with a new number that has fewer non-zero digits. The new
number created by rounding will be less accurate, but will be easier to work with.

There are four steps for rounding numbers.

1. Identify the place you want to round to and find that digit within your number.
2. Look at the digit to the right of the place you want to round to.
3. If the digit to the right is between 5 and 9, increase the digit in the place you want to round to by 1. If the digit

to the right is between 0 and 4, keep the digit in the place you want to round to the same.
4. Replace all digits after the place you are rounding to with zeros. If these digits occur to the right of the decimal

point, it is not necessary to write the zeros.
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Here is an example.

Round 406.091 to the nearest whole number.

First, note the place you want to round to. It says “the nearest whole number” which means you are rounding to the
ones place. 6 is the digit in the ones place.

Next, look at the digit to the right of the 6. In this case that is the 0 in the tenths place.

Now, because the digit to the right of the 6 is between 0 and 4, you will keep the 6 the same. All digits after the 6
become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to write them.

406.091 rounds to 406.000 which is the same as 406.

The answer is 406.

Here is another example.

Round 0.07285 to the nearest thousandth.

First, note the place you want to round to. It says “the nearest thousandth” which is the third digit to the right of the
decimal point. 2 is in the thousandths place.

Next, look at the digit to the right of the 2. In this case that is the 8 in the ten thousandths place.

Now, because the digit to the right of the 2 is between 5 and 9, you will increase the 2 by 1 to make 3. All digits
after the 3 become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to
write them.

0.07285 rounds to 0.073.

The answer is 0.073.

Examples

Example 1

Earlier, you were given a problem about Rachel, who is out shopping.

She has a few items that total $18.75 but she will also have to pay sales tax. Her friend Bella calculated that the sales
tax would be 1.21875. Rachel wants to round this number to figure out how many dollars and cents it is. She also
wants to know if her $20 will be enough to buy her items.

First, round 1.21875. Because you are working with money, you want to round to the nearest cent, which is the
nearest hundredth, the second digit to the right of the decimal point. There is a 1 in the hundredths place.

Next, look at the digit to the right of the 1. In this case that is the 8 in the thousandths place.

Now, because the digit to the right of the 1 is between 5 and 9, you will increase the 1 by 1 to create 2. All digits
after the 2 become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to
write them.

1.21875 rounds to 1.22.

The answer is Rachel will have to pay $1.22 in sales tax.

Next you can figure out how much Rachel will pay total. $18.75 plus $1.22 is $19.97. Rachel’s $20 is enough to
buy her items and pay the sales tax. She will have 3 cents left over!

Example 2

Round 12.342789 to the nearest hundredth.
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First, note the place you want to round to. It says “the nearest hundredth” which is the second digit to the right of
the decimal point. 4 is in the hundredths place.

Next, look at the digit to the right of the 4. In this case that is the 2 in the thousandths place.

Now, because the digit to the right of the 4 is between 0 and 4, you will keep the 4 the same. All digits after the 4
become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to write them.

12.342789 rounds to 12.34.

The answer is 12.34.

Example 3

Round 1.23439 to the nearest ten thousandth.

First, note the place you want to round to. It says “the nearest ten thousandth” which is the fourth digit to the right
of the decimal point. There is a 3 is in the ten thousandths place.

Next, look at the digit to the right of the 3. In this case that is the 9 in the hundred thousandths place.

Now, because the digit to the right of the 3 is between 5 and 9, you will increase the 3 by 1 to make 4. All digits
after the 4 become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to
write them.

1.23439 rounds to 1.2344.

The answer is 1.2344.

Example 4

Round 3035.67 to the nearest whole number.

First, note the place you want to round to. It says “the nearest whole number” which means you are rounding to the
ones place. 5 is the digit in the ones place.

Next, look at the digit to the right of the 5. In this case that is the 6 in the tenths place.

Now, because the digit to the right of the 5 is between 5 and 9, you will increase the 5 by 1 to create 6. All digits
after the 6 become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to
write them.

3035.67 rounds to 3036.

The answer is 3036.

Example 5

Round 0.98734 to the nearest thousandth.

First, note the place you want to round to. It says “the nearest thousandth” which is the third digit to the right of the
decimal point. 7 is in the thousandths place.

Next, look at the digit to the right of the 7. In this case that is the 3 in the ten thousandths place.

Now, because the digit to the right of the 7 is between 0 and 4, you will keep the 7 the same. All digits after the 7
become zeros. However, because these zeros occur to the right of the decimal point it is not necessary to write them.

0.98734 rounds to 0.987.

The answer is 0.987.
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Review

Round each number to the nearest whole number.

1. 621.891
2. 1,318.0999
3. 17.275
4. 49.64
5. 123.56
6. 349.5
7. 16789.21
8. 12.981
9. 145.7821

Round the following to the designated place.

10. 32.295 to the nearest hundredth
11. 0.1062461 to the nearest ten thousandth
12. 2.4004728 to the nearest hundred thousandth
13. 4,062.03 to the nearest tenth
14. 0.12378 to the nearest ten thousandth
15. 3.4567 to the nearest thousandth

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.2.
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1.3 Decimal Comparisons with Rounding

Learning Objectives

In this concept, you will learn how to compare and order decimals with rounding.

Joey, Chris, and Brad each had jobs over the summer. Now they are back at school and they are comparing how
much money they each made. Joey worked at his dad’s ice cream shop and made $632.15. Chris babysat his little
cousins and made $610.98. Brad mowed lawns in his neighborhood and made $624.50. If the boys first round their
earnings to the nearest dollar, who made the most money? How can they order their earnings from greatest to least?

In this concept, you will learn how to compare and order decimals with rounding.

Comparing Decimals with Rounding

To round a number means to approximate a number with a new number that has fewer non-zero digits.

Recall that there are four steps for rounding numbers.

1. Identify the place you want to round to and find that digit within your number.
2. Look at the digit to the right of the place you want to round to.
3. If the digit to the right is between 5 and 9, increase the digit in the place you want to round to by 1. If the digit

to the right is between 0 and 4, keep the digit in the place you want to round to the same. NOTE: If the digit in
the place you want to round to is a 9 and you need to increase it by 1, change it to zero and increase the digit
to its left by 1.

4. Replace all digits after the place you are rounding to with zeros. If these digits occur to the right of the decimal
point, it is not necessary to write the zeros.

13
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You can compare rounded numbers in the same way that you compare unrounded numbers - from left to right.

Here is an example.

Compare 77.0949 and 77.0961 after rounding to the nearest hundredth.

First, round each number to the nearest hundredth. Remember that the hundredths place is the second digit to the
right of the decimal point. Look at each digit in the hundredths place and then the digit to the right of that to decide
if you will need to round up the digit in the hundredths place or keep it the same.

Start with 77.0949. 9 is the digit in the hundredths place. The digit to the right of the 9 is the 4 in the thousandths
place. Because the digit to the right of the 9 is between 0 and 4, you will keep the 9 the same.

77.0949 rounds to 77.09.

Next, round 77.0961 to the nearest hundredth. Once again, 9 is the digit in the hundredths place. The digit to the
right of the 9 is the 6 in the thousandths place. Because the digit to the right of the 9 is between 5 and 9, you will
need to round up. The 9 will become a 0 and the digit to the left of the 9 (the 0) will increase by 1 to 1.

77.0961 rounds to 77.10.

Now, you can compare the two rounded numbers. Write the numbers in a place value chart. Make sure to line up
the decimal points.

TABLE 1.9:

Tens Ones . Tenths Hundredths
7 7 . 0 9
7 7 . 1 0

Compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the tens and ones places.
• The digits are different in the tenths place. 0 is less than 1. This means 77.09 is less than 77.10.

The answer is 77.09 < 77.10.

You can use these same steps when ordering numbers from least to greatest or from greatest to least. First, round the
numbers to the desired place. Then, compare and order them.

Here is an example.

Round the following numbers to the nearest tenth. Then, order from greatest to least.

5.954,5.599,5.533,6.062

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point. Look at each digit in the tenths place and then the digit to the right of that to decide if you will need
to round up the digit in the tenths place or keep it the same.

• 5.954 rounds to 6.0
• 5.599 rounds to 5.6
• 5.533 rounds to 5.5
• 6.062 rounds to 6.1

Finally, you can compare the rounded numbers and order them from greatest to least. Write the numbers in a place
value chart. Make sure to line up the decimal points.

14
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TABLE 1.10:

Ones . Tenths
6 . 0
5 . 6
5 . 5
6 . 1

Now, compare the four numbers starting with the digits on the left and moving to the right. In the ones place, there
are two digits that are 6 and two digits that are 5. The numbers with a 6 in the ones place are bigger than the numbers
with a 5 in the ones place.

Next, compare 6.0 and 6.1. 6.1 has a 1 in the tenths place whereas 6.0 only has a 0 in the tenths place. Because 1 is
greater than 0, 6.1 is greater than 6.0.

Now compare 5.6 and 5.5. 5.6 has a 6 in the tenths place whereas 5.5 has a 5 in the tenths place. Because 6 is greater
than 5, 5.6 is greater than 5.5.

The answer is that once rounded to the nearest tenth and ordered from greatest to least, the numbers are 6.1, 6.0, 5.6,
5.5.

Examples

Example 1

Earlier, you were given a problem about Joey, Chris, and Brad and their summer jobs.

Joey made $632.15, Chris made $610.98, and Brad made $624.50. The boys want to round their earnings to the
nearest dollar and then figure out who made the most money. They also want to order their rounded earnings from
greatest to least.

First, round each number to the nearest dollar. Rounding to the nearest dollar is like rounding to the ones place
which is the first digit to the left of the decimal point. Look at each digit in the ones place and then the digit to the
right of that to decide if you will need to round up the digit in the ones place or keep it the same.

• 632.15 rounds to 632
• 610.98 rounds to 611
• 624.50 rounds to 625

Now, you can compare the rounded numbers and order them from greatest to least. Start with the digits on the left
and move to the right. In the hundreds place, all the digits are the same. In the tens place, all the digits are different.
The largest number is 3, the next largest number is 2, and the smallest number is 1. This means 632 is greater than
625 which is greater than 611.

The answer is that Joey made the most, making about $632. Ordered from greatest to least, the boys made $632,
$625, $611.

Example 2

Sean weighed his textbooks with these results:

• Math - 3.652 kg
• English - 3.596 kg
• History - 3.526 kg
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• Science - 3.628 kg

Round each weight to the nearest hundredth and then order his textbooks from greatest to least weight.

First, round each number to the nearest hundredth. Remember that the hundredths place is the second digit to the
right of the decimal point. Look at each digit in the hundredths place and then the digit to the right of that to decide
if you will need to round up the digit in the hundredths place or keep it the same.

• 3.652 rounds to 3.65
• 3.596 rounds to 3.60
• 3.526 rounds to 3.53
• 3.628 rounds to 3.63

Now, you can compare the rounded numbers and order them from greatest to least. Write the numbers in a place
value chart. Make sure to line up the decimal points.

TABLE 1.11:

Ones . Tenths Hundredths
3 . 6 5
3 . 6 0
3 . 5 3
3 . 6 3

Now, compare the four numbers starting with the digits on the left and moving to the right. In the ones place, all the
digits are the same. In the tenths place there is one 5 and three 6s. The number with the 5 is the smallest number.
This means 3.53 will go at the end of your list of numbers ordered from greatest to least.

Next, focus on the three numbers that have a 6 in the tenths place: 3.65, 3.60, 3.63. In the hundredths place the digits
are different. 5 is the biggest, then 3, then 0. This means 3.65 is greater than 3.63 which is greater than 3.60.

The answer is that ordered from greatest to least, the numbers are 3.65, 3.63, 3.60, 3.53.

Example 3

Compare each number after rounding to the nearest hundredth: 4.567 and 4.562.

First, round each number to the nearest hundredth. Remember that the hundredths place is the second digit to the
right of the decimal point. Look at each digit in the hundredths place and then the digit to the right of that to decide
if you will need to round up the digit in the hundredths place or keep it the same.

• 4.567 rounds to 4.57
• 4.562 rounds to 4.56

Now, you can compare the two rounded numbers. Write the numbers in a place value chart. Make sure to line up
the decimal points.

TABLE 1.12:

Ones . Tenths Hundredths
4 . 5 7
4 . 5 6
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Compare the two numbers starting with the digits on the left and moving to the right.

• The digits are the same in the ones and tenths places.
• The digits are different in the hundredths place. 7 is greater than 6. This means 4.57 is greater than 4.56.

The answer is 4.57 > 4.56.

Example 4

Compare each number after rounding to the nearest tenth: 0.234 and 0.245.

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point. Look at each digit in the tenths place and then the digit to the right of that to decide if you will need
to round up the digit in the tenths place or keep it the same.

• 0.234 rounds to 0.2
• 0.245 rounds to 0.2

Now, you can compare the two rounded numbers. Without even having to make a place value chart you can see that
when rounded, the numbers are equal.

The answer is 0.2 = 0.2.

Example 5

Round each number to the nearest tenth and then write in order from least to greatest: 0.0567, 0.291, 0.1742.

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point. Look at each digit in the tenths place and then the digit to the right of that to decide if you will need
to round up the digit in the tenths place or keep it the same.

• 0.0567 rounds to 0.1
• 0.291 rounds to 0.3
• 0.1742 rounds to 0.2

Now, you can compare the rounded numbers and order them from least to greatest. Write the numbers in a place
value chart. Make sure to line up the decimal points.

TABLE 1.13:

Ones . Tenths
0 . 1
0 . 3
0 . 2

Now, compare the three numbers starting with the digits on the left and moving to the right. In the ones place, all
the digits are the same. In the tenths place, all the digits are different. The smallest number is 1, the next smallest
number is 2, and the largest number is 3. This means 0.1 is less than 0.2 which is less than 0.3.

The answer is that rounded to the nearest tenths and ordered from least to greatest, the numbers are 0.1, 0.2, 0.3.
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Review

Round each decimal to the nearest hundredth; then compare. Write <, >, or = for each .

1. 1.346 1.349
2. 0.0589 0.0559
3. 62.216 62.301
4. 5.011 5.001
5. 65.47 65.047
6. 12.324 12.325
7. .00897 .00967
8. .0009876 .0001020
9. .9806 .9870

Round each decimal to the nearest thousandth. Then order from greatest to least.

10. 2.03489, 2.03266, 2.0344, 2.03909
11. 16.0995, 16.0875, 16.0885, 16.089
12. 3.8281, 3.8208, 3.8288, 3.8218
13. .05672, .05972, .05612, .0575

Complete each word problem.

14. Tamara’s famous holiday punch follows a precise recipe: 0.872 l orange juice; 0.659 l grapefruit juice; 1.95 l
club soda; 0.981 1 lemonade; and 0.824 l limeade. Round her ingredient list to the nearest tenth; then order
from least to greatest.

15. Mrs. King is pricing cabins at the state park for a weekend getaway with the family. A 2-person cabin
is $53.90 for the weekend; a 3-person cabin is $67.53 for the weekend; a 4-person cabin is $89.72 for the
weekend. Round each price to the nearest whole number; then estimate the cheapest combination of cabins if
there are 6 people in the King family.

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.3.
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1.4 Decimal Addition

Learning Objectives

In this concept, you will learn how to add decimals with and without rounding.

Lindsey made $415.85 babysitting over the summer. She went to the bank to deposit her money into a savings
account. At the bank she learned that she can expect to earn 2% interest on her money in one year. She does the
calculations and finds that 2% of 415.85 is 8.317. Assuming Lindsey doesn’t add any more money to her savings
account, how can she figure out how much money will be in her account after one year?

In this concept, you will learn how to add decimals with and without rounding.

Adding Decimals

The decimal system lets us represent numbers that are less than 1 and other numbers that exist between whole
numbers. In a decimal number, the decimal point divides the whole part of the number from the fractional part of
the number.

To add decimal numbers:

1. Arrange the numbers vertically so that the decimal points line up.
2. Add zeros for any missing spaces so that each number has the same number of digits to the right of the decimal

point.
3. Add from right to left, carrying just as if you were adding whole numbers.
4. Insert a decimal point into your answer so that it lines up with the decimal points of the original numbers.

Here is an example.
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Find the sum of 1.87 and 2.3.

First, arrange the numbers vertically so that the decimal points line up.

1.87
+2.3

Next, add a zero after the 3 in the second number so that both numbers have two digits to the right of the decimal
point.

1.87

+2.30

Now, add from right to left. Start by adding 7 and 0 to make 7. Then 8 and 3 to make 11. At this point you will
carry the 1 and add it along with the 1 and the 2 to make 4. Insert a decimal point into your answer directly under
the decimal points in the original numbers.

1.87

+2.30

4.17

The answer is 1.87+2.3 = 4.17.

Here is another example.

4.5+2.137 =

First, arrange the numbers vertically so that the decimal points line up.

4.5

+2.137

Next, add two zeros after the 5 in the first number so that both numbers have three digits to the right of the decimal
point.

4.500

+2.137

Now, add from right to left. Start by adding 0 and 7 to make 7. Then 0 and 3 to make 3. Then 5 and 1 to make
6. Finally add 4 and 2 to make 6. Insert a decimal point into your answer directly under the decimal points in the
original numbers.

4.500

+2.137

6.637

The answer is 4.5+2.137 = 6.637.

20

http://www.ck12.org


www.ck12.org Chapter 1. Using Decimals

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/197813

Sometimes you will want to round numbers before adding them. Recall that there are four steps for rounding
numbers.

1. Identify the place you want to round to and find that digit within your number.
2. Look at the digit to the right of the place you want to round to.
3. If the digit to the right is between 5 and 9, increase the digit in the place you want to round to by 1. If the digit

to the right is between 0 and 4, keep the digit in the place you want to round to the same. NOTE: If the digit in
the place you want to round to is a 9 and you need to increase it by 1, change it to zero and increase the digit
to its left by 1.

4. Replace all digits after the place you are rounding to with zeros. If these digits occur to the right of the decimal
point, it is not necessary to write the zeros.

Here is an example.

Round each number to the nearest hundredth and then find the sum.

9.199,11.353,10.648

First, round each number to the nearest hundredth. Remember that the hundredths place is the second digit to the
right of the decimal point. Look at each digit in the hundredths place and then the digit to the right of that to decide
if you will need to round up the digit in the hundredths place or keep it the same.

• 9.199 rounds to 9.20
• 11.353 rounds to 11.35
• 10.648 rounds to 10.65

Now, find the sum of the three rounded numbers. Start by arranging the numbers vertically so that the decimal points
line up.

9.20

11.35

+10.65

Next, add from right to left. Start by adding 0, 5, and 5 to make 10. Carry the 1 and add it with the 2, 3, and 6
to make 12. Once again carry the 1 and add it with the 9 and 1 to make 11. Carry the 1 one more time and add it
with the 1 and 1 to make 3. Insert a decimal point into your answer directly under the decimal points in the original
numbers.

9.20

11.35

+10.65

31.20

The answer is 9.20+11.35+10.65 = 31.20.
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Examples

Example 1

Earlier, you were given a problem about Lindsey and her savings account.

She deposited $415.85 into the account and expects to earn $8.317 in interest in one year. She wants to figure out
how much money she will have in her account after one year.

First, round both numbers to the nearest cent, which is the nearest hundredth. $415.85 is already to the nearest
hundredth, but $8.317 needs to be rounded.

• 8.317 rounds to 8.32

Now, find the sum of the two rounded numbers. Start by arranging the numbers vertically so that the decimal points
line up.

415.85

+ 8.32

Next, add from right to left. Start by adding 5 and 2 to make 7. Then add 8 and 3 to make 11. Carry the 1 and add
it to 5 and 8 to make 14. Carry the 1 and add it to 41 to make 42. Insert a decimal point into your answer directly
under the decimal points in the original numbers.

415.85

+ 8.32

424.17

The answer is $415.85+$8.32 = $424.17, so Lindsey can expect to have $424.17 in her account after one year.

Example 2

Round each value to the nearest tenth and then find the sum.

4.56,3.47,2.04,6.21

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point. Look at each digit in the tenths place and then the digit to the right of that to decide if you will need
to round up the digit in the tenths place or keep it the same.

• 4.56 rounds to 4.6
• 3.47 rounds to 3.5
• 2.04 rounds to 2.0
• 6.21 rounds to 6.2

Now, find the sum of the four rounded numbers. Start by arranging the numbers vertically so that the decimal points
line up.
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4.6

3.5

2.0

+6.2

Next, add from right to left. Start by adding 6, 5, 0, and 2 to make 13. Carry the 1 and add it with the 4, 3, 2, and 6
to make 16. Insert a decimal point into your answer directly under the decimal points in the original numbers.

4.6

3.5

2.0

+6.2

16.3

The answer is 4.6+3.5+2.0+6.2 = 16.3.

Example 3

4.56+1.2+37.89 =

First, arrange the numbers vertically so that the decimal points line up.

4.56

1.2

+37.89

Next, add one zero after the 2 in the second number so that all numbers have two digits to the right of the decimal
point.

4.56

1.20

+37.89

Now, add from right to left. Start by adding 6, 0 and 9 to make 15. Carry the 1 and add it with the 5, 2, and 8 to make
16. Once again carry the 1 and add it with the 4, 1, and 7 to make 13. Carry the 1 one more time and add it with the
3 to make 4. Insert a decimal point into your answer directly under the decimal points in the original numbers.

4.56

1.20

+37.89

43.65

The answer is 4.56+1.20+37.89 = 43.65.
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Example 4

14.2+56.78+123.4 =

First, arrange the numbers vertically so that the decimal points line up.

14.2

56.78

+ 123.4

Next, add one zero after the 2 in the first number and one zero after the 4 in the third number so that all numbers
have two digits to the right of the decimal point.

14.20

56.78

+123.40

Now, add from right to left. Start by adding 0, 8, and 0 to make 8. Then add 2, 7, and 4 to make 13. Carry the 1 and
add it with the 4, 6, and 3 to make 14. Once again carry the 1 and add it with the 1, 5, and 12 to make 19. Insert a
decimal point into your answer directly under the decimal points in the original numbers.

14.20

56.78

+123.40

194.38

The answer is 14.20+56.78+123.40 = 194.38.

Example 5

189.34+123.5+7.2 =

First, arrange the numbers vertically so that the decimal points line up.

189.34

123.5

+ 7.2

Next, add one zero after the 5 in the second number and one zero after the 2 in the third number so that all numbers
have two digits to the right of the decimal point.

189.34

123.50

+ 7.20
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Now, add from right to left. Start by adding 4, 0, and 0 to make 4. Then add 3, 5, and 2 to make 10. Carry the 1 and
add it with the 9, 3, and 7 to make 20. Carry the 2 and add it with the 8 and 2 to make 12. Carry the 1 and add it
with the 1 and 1 to make 3. Insert a decimal point into your answer directly under the decimal points in the original
numbers.

189.34

123.50

+ 7.20

320.04

The answer is 189.34+123.50+7.20 = 320.04.

Review

Find each sum.

1. 29.451+711.36
2. 0.956+0.9885
3. 13.69+42.23
4. 58.744+12.06+8.8
5. 67.90+1.2+3.456

Round to the nearest tenth, then find the sum.

6. 88.95+23.451
7. 690.026+831.163
8. 3.27+7.818
9. 0.99+0.909+0.048

10. 5.67+3.45+1.23

Round to the nearest hundredth, then find the sum.

11. 511.51109+99.0986
12. 0.744+7.005+0.7071
13. 32.368+303.409
14. 1.0262+1.0242
15. 1.309+3.4590

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.4.
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25

http://www.ck12.org
http://www.ck12.org/flx/show/attachment/user%3Ack12math/Answer-Key_CK-12-Chapter-02-Middle-School-Math-Concepts---Grade-7-%28revised-PDF%29.pdf
http://www.ck12.org/flx/show/attachment/user%3Ack12math/Answer-Key_CK-12-Chapter-02-Middle-School-Math-Concepts---Grade-7-%28revised-PDF%29.pdf
http://www.ck12.org/flx/show/attachment/user%3Ack12math/Answer-Key_CK-12-Chapter-02-Middle-School-Math-Concepts---Grade-7-%28revised-PDF%29.pdf


1.4. Decimal Addition www.ck12.org

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183064

26

http://www.ck12.org
http://www.ck12.org/flx/show/video/user%3Ack12math/https%3A//www.youtube.com/embed/weTZqwOisDU%3Fwmode%3Dtransparent%26rel%3D0%26hash%3De19f3927fa960af5ef4e7041c8182e1d
http://www.ck12.org/flx/render/embeddedobject/183064


www.ck12.org Chapter 1. Using Decimals

1.5 Decimal Addition Using Front-End Estima-
tion

Learning Objectives

In this concept, you will learn how to estimate decimal sums using front-end estimation.

Kim is packaging up some books to send to her brother who is studying abroad in Europe. She learns that the weight
limit for the flat rate box she is using from the post office is 20 pounds. She has 4 books that she wants to send to her
brother. The books weigh 5.431 pounds, 3.713 pounds, 4.1325 pounds, and 3.98 pounds. How can Kim estimate the
total weight of the books she wants to send? Will she be able to send them in the flat rate box?

In this concept, you will learn how to estimate decimal sums using front-end estimation.

Adding Decimals Using Front-End Estimation

To estimate means to find an approximate solution to a problem.

You can estimate a solution when you don’t need an exact answer, when you need to quickly get an idea of what an
answer will be, or when you want to check if your exact answer is reasonable.

There are many different methods for estimation. One method is front-end estimation. Front-end estimation relies
on adding the front-end digits (the left-most digits) of the numbers.

Here are the steps for front-end estimation with decimal number addition.

1. Add the digits to the left of the decimal point (the whole numbers).
2. Add the digits directly to the right of the decimal point (the digits in the tenths place).
3. Add the results from steps 1 and 2.

Here is an example.

Use front-end estimation to estimate the sum of 6.819 and 4.621.

First, arrange the numbers vertically, lining up the decimal points.

6.819

4.621

Now, add the whole numbers.

6+4 = 10

Next, add the digits in the tenths place.

0.8+0.6 = 1.4
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Finally, add the results.

10+1.4 = 11.4

The answer is 6.819 plus 4.621 is approximately 11.4.

Examples

Example 1

Earlier, you were given a problem about Kim, who is packaging up some books to send to her brother.

The weight limit for the box she is using is 20 pounds. The 4 books she wants to send weigh 5.431 pounds, 3.713
pounds, 4.1325 pounds, and 3.98 pounds. Kim needs to see if her books weigh less than the 20 pound limit.

First, arrange the numbers vertically, lining up the decimal points.

5.431
3.713
4.1325
3.98

Now, add the whole numbers.

5+3+4+3 = 15

Next, add the digits in the tenths place.

0.4+0.7+0.1+0.9 = 2.1

Finally, add the results.

15+2.1 = 17.1

The answer is that all together the books weigh about 17.1 pounds. Even though this is a slight underestimation of
their weight, they definitely weigh under 20 pounds. Kim will be able to mail them in the box.

Example 2

Use front-end estimation to estimate the sum of 2.93474 and 9.72155.

First, arrange the numbers vertically, lining up the decimal points.

2.93474

9.72155
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Now, add the whole numbers.

2+9 = 11

Next, add the digits in the tenths place.

0.9+0.7 = 1.6

Finally, add the results.

11+1.6 = 12.6

The answer is 2.93474 plus 9.72155 is approximately 12.6.

Example 3

Use front-end estimation to estimate the sum of 3.5137 and 2.34.

First, arrange the numbers vertically, lining up the decimal points.

3.5137
2.34

Now, add the whole numbers.

3+2 = 5

Next, add the digits in the tenths place.

0.5+0.3 = 0.8

Finally, add the results.

5+0.8 = 5.8

The answer is 3.5137 plus 2.34 is approximately 5.8.

Example 4

Use front-end estimation to estimate the sum of 12.67194 and 8.1232.

First, arrange the numbers vertically, lining up the decimal points.
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12.67194
8.1232

Now, add the whole numbers.

12+8 = 20

Next, add the digits in the tenths place.

0.6+0.1 = 0.7

Finally, add the results.

20+0.7 = 20.7

The answer is 12.67194 plus 8.1232 is approximately 20.7.

Example 5

Use front-end estimation to estimate the sum of 15.67018 and 9.34523.

First, arrange the numbers vertically, lining up the decimal points.

15.67018

9.34523

Now, add the whole numbers.

15+9 = 24

Next, add the digits in the tenths place.

0.6+0.3 = 0.9

Finally, add the results.

24+0.9 = 24.9

The answer is 15.67018 plus 9.34523 is approximately 24.9.

30

http://www.ck12.org


www.ck12.org Chapter 1. Using Decimals

Review

Use front-end estimation to estimate the following sums.

1. 4.57+2.34
2. 2.123+4.136
3. 8.913+2.047
4. 8.7651+2.345
5. 2.436+4.567
6. 8.127+9.431
7. 8.214+7.3214
8. 12.137+2.456
9. 18.671+20.41

10. 21.643+22.123
11. 18.012+19.367
12. 21.456+18.023
13. 0.48218+0.61927
14. 6.7765+6.421192
15. 0.5075412+0.859931+0.373462

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.5.
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1.6 Associative and Commutative Properties
of Addition with Decimals

Learning Objectives

In this concept, you will learn to identify and use the commutative and associative properties of addition with
decimals.

Jeff’s dad works at an architectural firm in Boston. He has the same commute to work every day. First he drives 3.4
miles to the train station. Then he takes the train for 15.6 miles into the city. He’s lucky because the train station is
right next to his office. To get home at the end of the day, Jeff’s dad does the reverse. How many miles does Jeff’s
dad travel on his way home from work?

In this concept, you will learn to identify and use the commutative and associative properties of addition with
decimals.

Using Commutative and Associative Properties of Addition with Decimals

The Commutative Property of Addition states that when finding a sum, changing the order of the addends will not
change their sum. In symbols, the commutative property of addition says that for numbers a and b:

a+b = b+a

Here is an example using simple whole numbers.

Show that 2+4 = 4+2.
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First, find 2+4.

2+4 = 6

Next, find 4+2.

4+2 = 6

Notice that both sums are 6.

The answer is that because both 2+4 and 4+2 are equal to 6, they are equal to each other. 2+4 = 4+2.

The Associative Property of Addition states that when finding a sum, changing the way addends are grouped will
not change their sum. In symbols, the associative property of addition says that for numbers a,b and c:

(a+b)+ c = a+(b+ c)

Here is an example using simple whole numbers.

Show that (2+5)+6 = 2+(5+6).

First find (2+5)+6. Start by adding the numbers in parentheses. Then add the result with 6.

(2+5)+6 = 7+6
= 13

Next, find 2+(5+6). Again, start by adding the numbers in parentheses. Then add 2 to the result.

2+(5+6) = 2+11
= 13

Notice that both sums are 13.

The answer is that because both (2+5)+6 and 2+(5+6) are equal to 13, they are equal to each other. (2+5)+6 =
2+(5+6).

Both the commutative property of addition and the associative property of addition can be useful in solving equations.

Here is an example.

Find the value of x in the following equation.

71.321+42.29 = x+71.321

First, notice that both sides of the equation are the sum of two values. Also, both sides of the equation include the
number 71.321 as one of the terms.

By the commutative property of addition, the second term must also be the same on both sides of the equation. x
must be equal to 42.29.

71.321+42.29 = 42.29+71.321

The answer is x = 42.29.
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Examples

Example 1

Earlier, you were given a problem about Jeff and his dad’s commute home from work.

To get to work, Jeff’s dad drives for 3.4 miles and then takes the train for 15.6 miles. To get home, he does the
reverse. Jeff wants to know how many miles his dad travels to get home.

First, figure out how many miles Jeff’s dad travels to get to work. You know that to get to work Jeff’s dad travels 3.4
miles plus 15.6 more miles.

3.4+15.6 = 19

This means Jeff’s dad travels 19 miles to get to work.

Now, to get home Jeff’s dad travels in reverse. By the commutative property of addition, you know that changing
the order that you add two numbers won’t change the answer.

3.4+15.6 = 15.6+3.4

Therefore, Jeff’s dad must travel 19 miles to get home from work just like he travels 19 miles to get to work.

The answer is Jeff’s dad travels 19 miles to get home from work.

Example 2

Find the value of x in the following equation by using properties of addition.

0.14+2.58 = (x+1.45)+1.13

First, notice that the right side of the equation has two addends grouped together. Use the associative property of
addition to rewrite the right side of the equation by changing the way the addends are grouped.

0.14+2.58 = x+(1.45+1.13)

Now, combine the terms in parentheses on the right side of the equation.

0.14+2.58 = x+2.58

Next, notice that both sides of the equation now have two terms that are added together. Also, both sides of the
equation have a 2.58 as one of the terms. This means the second terms on each side of the equation must be equal. x
must be equal to 0.14.

The answer is x = 0.14.

Example 3

Identify which property is shown below.
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3.4+5.6 = 5.6+3.4

First, notice that both sides of the equation have the same two addends, but the order has been changed. This is an
example of the commutative property of addition.

The answer is the commutative property of addition.

Example 4

Identify which property is shown below.

(3.4+3.2)+5.6 = 3.4+(3.2+5.6)

First, notice that both sides of the equation have the same three addends in the same order, but the grouping has been
changed. This is an example of the associative property of addition.

The answer is the associative property of addition.

Example 5

Find the value of x in the following equation by using properties of addition.

1.94+0.38 = x+1.94

First, notice that both sides of the equation are the sum of two values. Also, both sides of the equation include the
number 1.94 as one of the terms.

By the commutative property of addition, the second term must also be the same on both sides of the equation. x
must be equal to 0.38.

1.94+0.38 = 0.38+1.94

The answer is x = 0.38.

Review

Identify the property illustrated in each equation.

1. 4.5+(x+ y)+2.6 = (4.5+ x)+ y+2.6
2. 3.2+ x+ y+5.6 = x+3.2+ y+5.6
3. 1.5+(2.3+ y)+5.6 = (1.5+2.3)+ y+5.6
4. 3.2+5.6+1.3+2.6 = 3.2+2.6+5.6+1.3
5. 4.5+15.6 = 15.6+4.5
6. (x+ y)+5.6 = x+(y+5.6)
7. 17.5+18.9+2 = 2+17.5+18.9
8. (x+ y)+ z = x+(y+ z)

Find the value of x in the following equations by using properties of addition.

9. .8603+ .292 = x+ .8603
10. (2.65+ x)+19.35 = 22+2.115
11. .306+1.076 = (.782+ x)+ .294
12. 6.174+76.41 = 76.41+ x
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Solve each problem.

13. Lamont measures the amount of water he drinks. His results for four consecutive days were as follows: 0.6
liters, 0.72 liters, 0.84 liters, 0.96 liters. If the pattern continues, how much water will Lamont drink on the
fifth day?

14. Barbara is starting a jewelry making enterprise. At the supply store, she spent $19.19 on beads and $6.81 on
wire and clasps. If she left the store with $24.50, how much did she start with?

15. A rectangular playground has a length of 18.36 yards and a width of 12.24 yards. What is the perimeter of the
playground?

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.6.
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1.7 Decimal Subtraction

Learning Objectives

In this concept, you will learn how to subtract decimals with and without rounding.

Owen likes to help his mom cut out coupons from the paper on Sunday mornings. This week he found 5 coupons
that will save them $4.10 on their purchases at the grocery store. Once Owen and his mom get to the grocery store,
they fill up their cart with everything on their list. At the cash register, their total is $85.91 before Owen hands over
the coupons. How could Owen determine what the new total is going to be after the coupons are applied?

In this concept, you will learn how to subtract decimals with and without rounding.

Subtracting Decimals

Recall that in a decimal number, the decimal point divides the whole part of the number from the fractional part of
the number.

To subtract decimal numbers:

1. Arrange the numbers vertically so that the decimal points line up.
2. Add zeros for any missing spaces so that each number has the same number of digits to the right of the decimal

point.
3. Subtract from right to left, borrowing as necessary just as if you were subtracting whole numbers.
4. Insert a decimal point into your answer so that it lines up with the decimal points of the original numbers.

Here is an example.

Subtract 4.5 from 18.98.
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First, notice that you are going to find 18.98 minus 4.5.

Now, arrange the numbers vertically so that the decimal points line up.

18.98

− 4.5

Next, add a zero after the 5 in the second number so that both numbers have two digits to the right of the decimal
point.

18.98

− 4.50

Now, subtract from right to left. Start by subtracting 8 minus 0 to make 8. Then 9 minus 5 to make 4. Then 18 minus
4 to make 14. Insert a decimal point into your answer directly under the decimal points in the original numbers.

18.98

− 4.50

14.48

The answer is 18.98−4.5 = 14.48.

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/200191

Sometimes you will want to round numbers before subtracting them. Rounding is useful when you only need an
approximate answer instead of an exact answer. Read the problem carefully to determine if you should round before
or after you subtract.

Here is an example.

Round each number to the nearest tenth and then find the difference.

72.953−52.418

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point. Look at each digit in the tenths place and then the digit to the right of that to decide if you will need
to round up the digit in the tenths place or keep it the same.

• 72.953 rounds to 73.0
• 52.418 rounds to 52.4

Now, subtract the rounded numbers. Start by arranging the numbers vertically so that the decimal points line up.

73.0

− 52.4
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Next, subtract from right to left. Borrow from the 3 and then subtract 10 minus 4 to make 6. Then subtract 2 minus 2
to make 0. Finally subtract 7 minus 5 to make 2. Insert a decimal point into your answer directly under the decimal
points in the original numbers.

73.0

− 52.4

20.6

The answer is 73.0−52.4 = 20.6.

Examples

Example 1

Earlier, you were given a problem about Owen, who likes clipping coupons with his mom.

This week Owen found $4.10 worth of coupons. At the store, their items cost $85.91 before the coupons are applied.
Owen wants to determine what their total will be after he gives the coupons to the cashier.

First, Owen needs to realize that he will need to subtract 85.91 minus 4.10.

Then, he should arrange the numbers vertically so that the decimal points line up.

85.91

− 4.10

Now, he should subtract from right to left. First subtract 1 minus 0 to make 1. Then 9 minus 1 to make 8. Then
85 minus 4 to make 81. He needs to insert a decimal point into his answer directly under the decimal points in the
original numbers.

85.91

− 4.10

81.81

The answer is 85.91−4.10 = 81.81. The total will be $81.81 after the coupons are applied.

Example 2

Subtract 4.56−2.37.

First, arrange the numbers vertically so that the decimal points line up.

4.56

− 2.37

Now, subtract from right to left. Start by borrowing from the 5 and then subtracting 16 minus 7 to make 9. Then
subtract 4 minus 3 to make 1. Finally subtract 4 minus 2 to make 2. Insert a decimal point into your answer directly
under the decimal points in the original numbers.

39

http://www.ck12.org


1.7. Decimal Subtraction www.ck12.org

4.56

− 2.37

2.19

The answer is 4.56−2.37 = 2.19.

Example 3

Subtract 5.674−2.5.

First, arrange the numbers vertically so that the decimal points line up.

5.674

− 2.5

Next, add two zeros after the 5 in the second number so that both numbers have three digits to the right of the decimal
point.

5.674

− 2.500

Now, subtract from right to left. Start by subtracting 4 minus 0 to make 4. Then 7 minus 0 to make 7. Then 6 minus
5 to make 1. Finally 5 minus 2 to make 3. Insert a decimal point into your answer directly under the decimal points
in the original numbers.

5.674

− 2.500

3.174

The answer is 5.674−2.5 = 3.174.

Example 4

Take 5.67 from 12.378.

First, notice that you are going to find 12.378 minus 5.67.

Now, arrange the numbers vertically so that the decimal points line up.

12.378

− 5.67

Next, add a zero after the 7 in the second number so that both numbers have three digits to the right of the decimal
point.
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12.378

− 5.670

Now, subtract from right to left. Start by subtracting 8 minus 0 to make 8. Then 7 minus 7 to make 0. Then borrow
from the 2 and subtract 13 minus 6 to make 7. Finally subtract 11 minus 5 to make 6. Insert a decimal point into
your answer directly under the decimal points in the original numbers.

12.378

− 5.670

6.708

The answer is 12.378−5.67 = 6.708.

Example 5

Round to the nearest tenth and then subtract: 83.56−1.258.

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point. Look at each digit in the tenths place and then the digit to the right of that to decide if you will need
to round up the digit in the tenths place or keep it the same.

• 83.56 rounds to 83.6
• 1.258 rounds to 1.3

Now, subtract the rounded numbers. Start by arranging the numbers vertically so that the decimal points line up.

83.6

− 1.3

Next, subtract from right to left. Subtract 6 minus 3 to make 3. Then 83 minus 1 to make 82. Insert a decimal point
into your answer directly under the decimal points in the original numbers.

83.6

− 1.3

82.3

The answer is 83.6−1.3 = 82.3.

Keep practicing on your own!

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/197815
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Review

Find each difference.

1. 6.57−5.75
2. .0826− .044
3. 19.315−6.8116
4. 2056.04−2044.1
5. 303.45−112.05
6. 16.576−8.43
7. 199.2−123.45
8. 1.0009− .234
9. 789.12− .876

10. 102.03− .27

Find the difference after rounding each decimal to the nearest hundredth.

11. 63.385−50.508
12. .535− .361
13. 747.005−47.035
14. .882− .546
15. .9887− .0245

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.7.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183070
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1.8 Decimal Subtraction Using Front-End Esti-
mation

Learning Objectives

In this concept, you will learn how to estimate decimal differences using front-end estimation.

Courtney’s house has a sour cherry tree in the backyard. Courtney loves picking the cherries and making jam with
them. Her recipe for jam calls for 2.75 cups of sugar. Courtney just opened a new bag 3 pound bag of sugar that
has 6.8571 cups of sugar in it. Courtney is planning to make one recipe’s worth of jam, but she wants to keep track
of how much sugar she has in case she wants to make more jam. How can Courtney figure out approximately how
much sugar she will have left after she makes one recipe’s worth of jam?

In this concept, you will learn how to estimate decimal differences using front-end estimation.

Subtracting Decimals Using Front-End Estimation

Recall that when you estimate you are finding an approximate solution to a problem.

There are different methods for estimation. The front-end estimation method relies on focusing on only the first
two digits of each number.

Here are the steps for front-end estimation with decimal number subtraction.

1. Arrange the numbers vertically so that the decimal points line up.
2. Subtract the two front (left-most) pairs of digits at the same time.

Here is an example.
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Use front-end estimation to find the difference: 0.55373−0.27449.

First, arrange the numbers vertically so that the decimal points line up.

0.55373

0.27449

Now, the two front pairs of digits are the digits in the tenths place and the digits in the hundredths place. Subtract
these digits only. Note that you can ignore the ones place because those digits are both zero. Set up the subtraction
problem.

0.55

− 0.27

Next, subtract. Start by borrowing from the 5 and subtracting 15 minus 7 to make 8. Then 4 minus 2 to make
2. Insert a decimal point into your answer under the decimal points in the original numbers.

0.55

− 0.27

0.28

The answer is 0.55373−0.27449 is approximately 0.28.

Here is another example.

Use front-end estimation to find the difference: 4.032−0.82.

First, arrange the numbers vertically so that the decimal points line up.

4.032

0.82

Now, the two front pairs of digits are the digits in the ones place and the digits in the tenths place. Subtract these
digits only. Set up the subtraction problem.

4.0

− 0.8

Next, subtract. Start by borrowing from the 4 and subtracting 10 minus 8 to make 2. Then 3 minus 0 to make
3. Insert a decimal point into your answer under the decimal points in the original numbers.

4.0

− 0.8

3.2

The answer is 4.032−0.82 is approximately 3.2.
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Examples

Example 1

Earlier, you were given a problem about Courtney and her cherry jam.

Her new bag of sugar has 6.8571 cups of sugar in it and Courtney is planning to use 2.75 cups of sugar to make
cherry jam. She needs to know approximately how many cups of sugar she will have left after making the jam.

First, Courtney should arrange the numbers vertically so that the decimal points line up.

6.8571

2.75

Now, the two front pairs of digits are the digits in the ones place and the digits in the tenths place. Courtney will
subtract these digits only. Set up the subtraction problem.

6.8

− 2.7

Next, subtract. Start by subtracting 8 minus 7 to make 1. Then 6 minus 2 to make 4. Courtney should insert a
decimal point into her answer under the decimal points in the original numbers.

6.8

− 2.7

4.1

The answer is 6.8571− 2.75 is approximately 4.1. Courtney will have approximately 4.1 cups of sugar left after
making her jam.

Example 2

Use front-end estimation to find the difference:0.22281−0.1946.

First, arrange the numbers vertically so that the decimal points line up.

0.22281

0.1946

Now, the two front pairs of digits are the digits in the tenths place and the digits in the hundredths place. Subtract
these digits only. Set up the subtraction problem.

0.22

− 0.19

Next, subtract. Start by borrowing from the 2 and subtracting 12 minus 9 to make 3. Then 1 minus 1 to make 0.
Insert a decimal point into your answer under the decimal points in the original numbers.
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0.22

− 0.19

0.03

The answer is 0.22281−0.1946 is approximately 0.03 .

Example 3

Use front-end estimation to find the difference:4.6712−1.34.

First, arrange the numbers vertically so that the decimal points line up.

4.6712

1.34

Now, the two front pairs of digits are the digits in the ones place and the digits in the tenths place. Subtract these
digits only. Set up the subtraction problem.

4.0

− 1.3

Next, subtract. Start by borrowing from the 4 and subtracting 10 minus 3 to make 7. Then 3 minus 1 to make 2.
Insert a decimal point into your answer under the decimal points in the original numbers.

4.0

− 1.3

2.7

The answer is 4.6712−1.34 is approximately 2.7 .

Example 4

Use front-end estimation to find the difference 6.789−3.45.

First, arrange the numbers vertically so that the decimal points line up.

6.789

3.45

Now, the two front pairs of digits are the digits in the ones place and the digits in the tenths place. Subtract these
digits only. Set up the subtraction problem.

6.7

− 3.4
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Next, subtract. Start by subtracting 7 minus 4 to make 3. Then 6 minus 3 to make 3. Insert a decimal point into your
answer under the decimal points in the original numbers.

6.7

− 3.4

3.3

The answer is 6.789−3.45 is approximately 3.3.

Example 5

Use front-end estimation to find the difference: 5.023−2.346.

First, arrange the numbers vertically so that the decimal points line up.

5.023

2.346

Now, the two front pairs of digits are the digits in the ones place and the digits in the tenths place. Subtract these
digits only. Set up the subtraction problem.

5.0

− 2.3

Next, subtract. Start by borrowing from the 5 and subtracting 10 minus 3 to make 7. Then 4 minus 2 to make 2.
Insert a decimal point into your answer under the decimal points in the original numbers.

5.0

− 2.3

2.7

The answer is 5.023−2.346 is approximately 2.7.

Review

Use front-end estimation to estimate the following differences.

1. 4.57−2.34
2. 2.123−1.136
3. 8.913−2.047
4. 8.7651−2.345
5. 2.436−1.267
6. 18.527−9.431
7. 8.414−7.3214
8. 12.637−2.456
9. .671− .41
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10. .643− .123
11. .912− .367
12. .456− .023
13. .48218− .1927
14. 10.5765−6.421192
15. .5075412− .45601

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.8.
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1.9 Inverse Property of Addition in Decimal
Equations

Learning Objectives

In this concept, you will learn how to apply the inverse property of addition to solve decimal equations.

Sean is saving up to buy a new video game. He keeps his money in a jar in his room. He knows that he currently has
$28.91 saved up. Sean’s little sister Maria has just gotten interested in money. Sean thinks Maria might have taken
some of his money out of the jar. He dumps out all the money in the jar and counts it up- only $25.74! How can
Sean figure out how much money Maria took from the jar?

In this concept, you will learn how to apply the inverse property of addition to solve decimal equations.

Applying the Inverse Property of Addition

In mathematics, inverse operations are operations that reverse one another. Addition and subtraction are inverse
operations. For example, if you take any number and add 5 to it and then subtract 5 from the total, you will be back
to the original number. The subtraction reversed the addition.

The Inverse Property of Addition states that the sum of any number and its opposite is zero. In symbols, it says
that for any number a:

a+(−a) = 0
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The additive inverse of a number is another word for the opposite of a number. The additive inverse of a is −a.

You can use the inverse property of addition to help you to solve equations that would be difficult to solve using
mental math. Remember that when you are solving an equation, your goal is to figure out the value of the variable
that will make both sides of the equation equal.

Here is an example.

Solve the following equation for x.

x+39.517 = 50.281

First, notice that 39.517 is added to x on one side of the equation. You want to isolate the x which means you want
to get the x by itself on one side of the equation. Subtract 39.517 from both sides of the equation.

x+39.517−39.517 = 50.281−39.517

Next, simplify the left side of the equation by combining like terms. 39.517−39.517 makes 0 which leaves the x by
itself.

x = 50.281−39.517

Now, simplify the right side of the equation by combining like terms. Use what you have learned about decimal
subtraction.

x = 10.764

The answer is x = 10.764.

You can check your solution by substituting that value for x back into the original equation and verifying that it
makes both sides equal.

x+39.517 = 50.281
10.764+39.517 = 50.281

50.281 = 50.281

Your answer is correct.

Remember that when solving equations using the inverse property of addition, you will always need to add or
subtract the same amount from both sides of the equation in order to keep both sides equal to one another.

Here is another example.

Solve the following equation for x.

x−43.27 = 182.205

First, notice that 43.27 is subtracted from x on one side of the equation. To isolate x, add 43.27 to both sides of the
equation.

x−43.27+43.27 = 182.205+43.27

50

http://www.ck12.org


www.ck12.org Chapter 1. Using Decimals

Next, simplify the left side of the equation by combining like terms. −43.27+43.27 makes 0 which leaves the x by
itself.

x = 182.205+43.27

Now, simplify the right side of the equation by combining like terms. Use what you have learned about decimal
addition.

x = 225.475

The answer is x = 225.475.

Next, check your solution.

x−43.27 = 182.205
225.475−43.27 = 182.205

182.205 = 182.205

Your answer is correct.

Examples

Example 1

Earlier, you were given a problem about Sean and his sister Maria.

Sean had $28.91 saved up in a jar in his room, but now the jar only has $25.74 in it. Sean wants to figure out how
much money Maria took from the jar.

First, define a variable. In this problem, you are trying to figure out the amount of money that Maria took from the
jar.

Let the variable x be equal to the amount of money Maria took from the jar.

Now, write an equation. You know that if you take the number of amount of money currently in the jar and add the
amount Maria took, you will get the amount of money Sean started with. You know there is currently $25.74 in the
jar and Sean started with $28.91.

25.74+ x = 28.91

Finally, solve the equation. To isolate x, subtract 25.74 from both sides of the equation.

25.74+ x−25.74 = 28.91−25.74

Next, simplify the left side of the equation by combining like terms. 25.74−25.74 makes 0, leaving the x by itself.
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x = 28.91−25.74

Now, simplify the right side of the equation by combining like terms.

x = 3.17

The answer is Maria took $3.17 from the jar.

Example 2

At Saturday’s track meet, Liz ran 1.96 kilometers less than Sonya. Liz ran 1.258 kilometers. How many kilometers
did Sonya run?

First, notice that the key words “less than” are a clue that this might be a subtraction equation.

Next, define a variable. In this problem, you are trying to figure out the number of kilometers Sonya ran.

Let the variable x be equal to the number of kilometers Sonya ran.

Now, write an equation. You know that if you take the number of kilometers Sonya ran and subtract 1.96, you will
get the number of kilometers Liz ran. You also know that Liz ran 1.258 kilometers.

x−1.96 = 1.258

Finally, solve the equation. To isolate x, add 1.96 to both sides of the equation.

x−1.96+1.96 = 1.258+1.96

Next, simplify the left side of the equation by combining like terms.

x = 1.258+1.96

Now, simplify the right side of the equation by combining like terms.

x = 3.218

The answer is Sonya ran 3.218 kilometers.

Example 3

Solve the following equation for x.

x+5.678 = 12.765

First, notice that 5.678 is added to x on one side of the equation. To isolate x, subtract 5.678 from both sides of the
equation.
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x+5.678−5.678 = 12.765−5.678

Next, simplify both sides of the equation by combining like terms.

x = 7.087

The answer is x = 7.087.

Next, check your solution.

x+5.678 = 12.765
7.087+5.678 = 12.765

12.765 = 12.765

Your answer is correct.

Example 4

Solve the following equation for x.

x−4.32 = 19.87

First, notice that 4.32 is subtracted from x on one side of the equation. To isolate x, add 4.32 to both sides of the
equation.

x−4.32+4.32 = 19.87+4.32

Next, simplify both sides of the equation by combining like terms.

x = 24.19

The answer is x = 24.19.

Next, check your solution.

x−4.32 = 19.87
24.19−4.32 = 19.87

19.87 = 19.87

Your answer is correct.

Example 5

Solve the following equation for x.
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x+123.578 = 469.333

First, notice that 123.578 is added to x on one side of the equation. To isolate x, subtract 123.578 from both sides of
the equation.

x+123.578−123.578 = 469.333−123.578

Next, simplify both sides of the equation by combining like terms.

x = 345.755

The answer is x = 345.755.

Next, check your solution.

x+123.578 = 469.333
345.755+123.578 = 469.333

469.333 = 469.333

Your answer is correct.

Review

Solve each equation for x.

1. x+2.39 = 7.01
2. x+5.64 = 17.22
3. x+8.07 = 18.12
4. x+14.39 = 17.342
5. x+21.3 = 87.12
6. x+31.9 = 77.22
7. x+18.77 = 97.12
8. x+21.31 = 27.09
9. x+18.11 = 87.22

10. 818.703 = 614.208+ x
11. x+55.27 = 100.95

Use equations to solve each word problem. Each answer should have an equation and a value for the variable.

12. Jamal’s leek and potato soup calls for 2.45 kg more potatoes than leeks. Jamal uses 4.05 kg of potatoes. How
many kilograms of leeks does he use? Write an equation and solve.

13. The distance east from Waterville to Longford is 67.729 kilometers. The distance west from Waterville to
Transtown is 61.234 kilometers. What is the difference between the two distances? Write an equation and
solve.

14. Sabrina spent $25.62 at the book fair. When she left the fair, she had $6.87. How much did money did she
take to the fair? Write an equation and solve.

15. Mr. Bodin has 11.25 liters of a cleaning solution, which is a combination of soap and water. If there are 2.75
liters of soap in the solution, how many liters of water are in the solution? Write an equation and solve.
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Review (Answers)

To see the Review answers, open this PDF file and look for section 2.9.
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1.10 Decimal Multiplication

Learning Objectives

In this concept, you will learn how to multiply decimals with and without rounding.

Peaches are Jackson’s favorite fruit. Each year he looks forward to peach season when he can go out and pick
peaches at a local farm. He learns that this year, the peaches at the farm will cost $2.50 per pound. Jackson and
his mom pick peaches until they fill up one large box. Their box filled with peaches weighs 15.8 pounds. How can
Jackson calculate how much their box of peaches will cost?

In this concept, you will learn how to multiply decimals with and without rounding.

Multiplying Decimals

Recall that in a decimal number, the decimal point divides the whole part of the number from the fractional part of
the number.

Multiplying decimal numbers is very similar to multiplying whole numbers, but you will have to watch out for the
decimal points. Remember that the answer to a multiplication problem is called the product.

To multiply decimal numbers:

1. Arrange the numbers vertically so that the right-most digits for each number are lined up. Do not line up the
decimal points, just the right-most digits.

2. Temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.
3. Count the total number of digits after the decimal points in the original numbers.
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4. In your answer, count the same number of places from right to left and insert a decimal point.

Here is an example.

Find the product of 3.25 and 1.2.

First, arrange the numbers vertically so that their right-most digits line up.

3.25
× 1.2

Next, temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.

3.25
× 1.2

650
+ 3250

3900

Now, count the total number of places after the decimal points in the original two numbers.

• 3.25 has 2 digits after the decimal point.
• 1.2 has 1 digit after the decimal point.

2+1 = 3, so there are 3 digits total after the decimal points in the original numbers.

Finally, count 3 places from right to left in the answer and insert a decimal point. You will place the decimal point
between the 3 and the 9.

3.900

The answer is 3.25× 1.2 = 3.9. Notice that you don’t have to write the zeros at the end of the answer after the
decimal point if you don’t want to. 3.900 is the same as 3.9.

Sometimes you will want to round numbers before multiplying them. Rounding is useful when you only need an
approximate answer instead of an exact answer.

Here is an example.

Round the numbers to the nearest hundredth and then find the product.

3.748×8.095

First, round each number to the nearest hundredth. Remember that the hundredths place is the second digit to the
right of the decimal point.

• 3.748 rounds to 3.75
• 8.095 rounds to 8.10

Now, multiply the rounded numbers. Start by arranging the numbers vertically so that their right-most digits line up.

3.75
× 8.10
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Next, temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.

3.75
× 8.10

0
3750

+300000
303750

Now, count the total number of places after the decimal points in the original two numbers. There are 4 digits total
after the decimal points in the original numbers.

Finally, count 4 places from right to left in the answer and insert a decimal point. You will place the decimal point
between the 0 and the 3.

30.3750

The answer is 3.75×8.10 = 30.375.

Examples

Example 1

Earlier, you were given a problem about Jackson and his peaches.

Jackson and his mom picked 15.8 pounds of peaches and the peaches cost $2.50 per pound. Jackson needs to
calculate how much their peaches will cost.

To figure out the total cost, Jackson needs to multiply 2.50 by 15.8.

First, Jackson should arrange the numbers vertically so that their right-most digits line up.

2.50
× 15.8

Next, he should temporarily ignore the decimal points and multiply just as if he were multiplying whole numbers.

2.50
× 15.8

2000
12500

+25000
39500

Now, he should count the total number of places after the decimal points in the original two numbers. There are 3
digits total after the decimal points in the original numbers.

Finally, he should count 3 places from right to left in the answer and insert a decimal point. He will place the decimal
point between the 9 and the 5.
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39.500

The answer is the peaches will cost $39.50.

Example 2

Round the numbers to the nearest tenth and then multiply.

5.68×1.38

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point.

• 5.68 rounds to 5.7
• 1.38 rounds to 1.4

Now, multiply the rounded numbers. Start by arranging the numbers vertically so that their right-most digits line up.

5.7
× 1.4

Next, temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.

5.7
× 1.4

228
+570

798

Now, count the total number of places after the decimal points in the original two numbers. There are 2 digits total
after the decimal points in the original numbers.

Finally, count 2 places from right to left in the answer and insert a decimal point. You will place the decimal point
between the 7 and the 9.

7.98

The answer is 5.7×1.4 = 7.98.

Example 3

Find the product of 1.23 and 6.7.

First, arrange the numbers vertically so that their right-most digits line up.

1.23
× 6.7
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Next, temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.

1.23
× 6.7

861
+7380

8241

Now, count the total number of places after the decimal points in the original two numbers.

• 1.23 has 2 digits after the decimal point.
• 6.7 has 1 digit after the decimal point.

2+1 = 3, so there are 3 digits total after the decimal points in the original numbers.

Finally, count 3 places from right to left in the answer and insert a decimal point. You will place the decimal point
between the 8 and the 2.

8.241

The answer is 1.23×6.7 = 8.241.

Example 4

Find the product of 4.56 and 1.34.

First, arrange the numbers vertically so that their right-most digits line up.

4.56
× 1.34

Next, temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.

4.56
× 1.34

1824
13680

+45600
61104

Now, count the total number of places after the decimal points in the original two numbers. There are 4 digits total
after the decimal points in the original numbers.

Finally, count 4 places from right to left in the answer and insert a decimal point. You will place the decimal point
between the 6 and the 1.

6.1104

The answer is 4.56×1.34 = 6.1104.
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Example 5

Round the numbers to the nearest tenth and then multiply.

5.67×4.35

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point.

• 5.67 rounds to 5.7
• 4.35 rounds to 4.4

Now, multiply the rounded numbers. Start by arranging the numbers vertically so that their right-most digits line up.

5.7
× 4.4

Next, temporarily ignore the decimal points and multiply just as if you were multiplying whole numbers.

5.7
× 4.4

228
+2280

2508

Now, count the total number of places after the decimal points in the original two numbers. There are 2 digits total
after the decimal points in the original numbers.

Finally, count 2 places from right to left in the answer and insert a decimal point. You will place the decimal point
between the 5 and the 0.

25.08

The answer is 5.7×4.4 = 25.08.

Review

Find the products.

1. 12.7×0.8
2. 0.552×0.3
3. 6.09×3.34
4. 25.6×0.72
5. 56.71× .34
6. .45×4.3
7. 1.234×7.8

Find the product after rounding each decimal to the nearest tenth.

8. 33.076×5.228
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9. 9.29×0.6521
10. 4.5513×4.874
11. 12.48×7.95
12. 14.56×4.52
13. 8.76×1.24
14. 9.123×6.789
15. 9.3323×8.719

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.10.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183071
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1.11 Estimation to Check Decimal Multiplication

Learning Objectives

In this concept, you will learn to estimate decimal products by multiplying leading digits.

When Dylan’s baby sister was born last month she weighed 6 pounds 8.7 ounces, or 6.54375 pounds. Dylan’s mom
said that his sister will probably triple her weight by the time she is a year old. How could Dylan estimate what his
sister will weigh when she is one year old?

In this concept, you will learn to estimate decimal products by multiplying leading digits.
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Estimating Decimal Products

Recall that when you estimate you are finding an approximate solution to a problem. One good time to use
estimation is when you want to check your answer to a problem. If you estimate a solution to a problem either
before or after you solve it, you can see whether or not your answer is realistic.

When you are working with decimal numbers with many digits, one way to estimate their product is to multiply only
their two leading digits.

Here are the steps for multiplying decimal numbers using leading digits.

1. Identify the two leading (left-most) digits of each number, preserving the location of the decimal point. Note
that if 0 is the only digit to the left of a decimal point, it does not count as one of the leading digits.

2. Multiply the leading digits using your steps for decimal multiplication.

Here is an example.

Estimate the product of 6.42×0.383.

First, identify the two leading digits of each number.

• The leading digits of 6.42 are 6.4
• The leading digits of 0.383 are 0.38

Note that because 0 is the only digit to the left of the decimal point in the second number, it does not count as one of
the leading digits.

Now, multiply just as if you were multiplying whole numbers. Because the original numbers have 3 digits total after
their decimal points, insert a decimal point into your answer so that it has 3 digits to its right.

6.4
× .38

512
+ 1920

2.432

The answer is the product of 6.42 and 0.383 is approximately 2.432.

Here is another example.

Find the product. Then estimate to confirm your solution.22.17×4.45 .

First, notice that this problem asks you to do two things. You will need to multiply and then estimate the solution.
Start by multiplying just as if you were multiplying whole numbers. Because the original numbers have 4 digits total
after their decimal points, insert a decimal point into your answer so that it has 4 digits to its right.

22.17
× 4.45

11085
88680

+ 886800
98.6565

Next, estimate the answer by multiplying only the leading digits. Identify the two leading digits of each number.
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• The leading digits of 22.17 are 22
• The leading digits of 4.45 are 4.4

Now, multiply the leading digits.

22
× 4.4

88
+ 880

96.8

Next, compare your answer with your estimate. Your answer of 98.6565 is close to your estimate of 96.8. This
means you can be confident that your answer is correct.

The answer is that the exact product of 22.17×4.45 is 98.6565, while the estimate of the product is 96.8.

Examples

Example 1

Earlier, you were given a problem about Dylan and his baby sister.

When she was born she weighed 6.54375 pounds and she will probably triple her weight by the time she is a year
old. Dylan wants to estimate how much she will weigh when she is a year old.

First, Dylan needs to realize that if his sister triples her weight that means her original weight will be multiplied by
3. Dylan is trying to find the product of 6.54375×3.

Now, Dylan can estimate the product by multiplying the leading digits. He should identify the two leading digits of
each number.

• The leading digits of 6.54375 are 6.5
• The leading digits of 3 are 3

Note that because 3 only had one digit to start with, it only has one leading digit!

Next, Dylan should multiply just as if he was multiplying whole numbers. Because the original numbers have 1 digit
total after their decimal points, he should insert a decimal point into his answer so that it has 1 digit to its right.

6.5
× 3

19.5

The answer is that Dylan’s baby sister will likely weigh approximately 19.5 pounds when she is a year old.

Example 2

Estimate the product of 0.4561×0.32109.

First, identify the two leading digits of each number. Remember that when the only digit to the left of the decimal
point is a 0, it does not count as a leading digit.

• The leading digits of 0.4561 are 0.45
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• The leading digits of 0.32109 are 0.32

Now, multiply just as if you were multiplying whole numbers. Because the original numbers have 4 digits total after
their decimal points, insert a decimal point into your answer so that it has 4 digits to its right.

.45
× .32

90
+ 1350

.1440

Your estimate is .1440 which is the same as 0.144.

The answer is that the product of 0.4561 and 0.32109 is approximately 0.1440.

Example 3

Find the product. Then estimate to confirm your solution.6.79×1.2 .

First, multiply to find the exact answer. You will multiply just as if you were multiplying whole numbers. Because
the original numbers have 2 digits total after their decimal points, insert a decimal point into your answer so that it
has 2 digits to its right.

67.9
× 1.2

1358
+ 6790

81.48

Next, estimate the answer by multiplying the leading digits. Identify the two leading digits of each number.

• The leading digits of 67.9 are 67
• The leading digits of 1.2 are 1.2

Now, multiply the leading digits.

67
× 1.2

134
+ 670

80.4

Next, compare your answer with your estimate. Your answer of 81.48 is close to your estimate of 80.4. This means
you can be confident that your answer is correct.

The answer is that the exact product of 67.9×1.2 is 81.48, while the estimate of the product is 80.4.

Example 4

Estimate the product of 5.321×2.301.

First, identify the two leading digits of each number.
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• The leading digits of 5.321 are 5.3
• The leading digits of 2.301 are 2.3

Now, multiply just as if you were multiplying whole numbers. Because the original numbers have 2 digits total after
their decimal points, insert a decimal point into your answer so that it has 2 digits to its right.

5.3
× 2.3

159
+ 1060

12.19

The answer is that the product of 5.321 and 2.301 is approximately 12.19.

Example 5

Find the product. Then estimate to confirm your solution. 9.1204×8.713.

First, multiply to find the exact answer. You will multiply just as if you were multiplying whole numbers. Because
the original numbers have 7 digits total after their decimal points, insert a decimal point into your answer so that it
has 7 digits to its right.

9.1204
× 8.713

273612
912040

63842800
+ 729632000

79.4660452

Next, estimate the answer by multiplying the leading digits. Identify the two leading digits of each number.

• The leading digits of 9.1204 are 9.1
• The leading digits of 8.713 are 8.7

Now, multiply the leading digits.

9.1
× 8.7

637
+ 7280

79.17

Next, compare your answer with your estimate. Your answer of 79.4660452 is close to your estimate of 79.17. This
means you can be confident that your answer is correct.

The answer is that the exact product of 9.1204×8.713 is 79.4660452, while the estimate of the product is 79.17.
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Review

Estimate the products by multiplying the leading digits.

1. 7.502×0.9281
2. 46.14×2.726
3. 0.39828×0.16701
4. 83.243×6.517
5. 5.67× .987
6. 7.342×1.325
7. 17.342× .325
8. .34291×1.525
9. .5342× .87325

10. .38942× .9825
11. 7.567×3.325
12. 12.342×11.325
13. 21.342×14.555
14. .110342× .098325
15. 37.1342×1.97325

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.11.
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1.12 Associative and Commutative Properties
of Multiplication with Decimals

Learning Objectives

In this concept, you will learn to identify and use the commutative and associative properties of multiplication with
decimals.

Marigold has a lot of tomato plants in her vegetable garden. Marigold is planning to pick the ripe tomatoes and
make salsa with them. She looks up a basic recipe. The recipe says that for every cup of tomatoes, she will need 0.5
onion. For every onion, she needs 4 cloves of garlic. How can Marigold determine how many cloves of garlic she
needs in terms of the number of cups of tomatoes she picks?

In this concept, you will learn to identify and use the commutative and associative properties of multiplication with
decimals.

Commutative and Associative Properties of Multiplication with Decimals

The Commutative Property of Multiplication states that when finding a product, changing the order of the factors
will not change their product. In symbols, the Commutative Property of Multiplication says that for numbers a and
b:

a ·b = b ·a

Here is an example using simple whole numbers.

Show that 2 ·4 = 4 ·2.

First, find 2 ·4.
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2 ·4 = 8

Next, find 4 ·2.

4 ·2 = 8

Notice that both products are 8.

The answer is that because both 2 ·4 and 4 ·2 are equal to 8, they are equal to each other.

2 ·4 = 4 ·2

The Associative Property of Multiplication states that when finding a product, changing the way factors are
grouped will not change their product. In symbols, the Associative Property of Multiplication says that for numbers
a,b and c:

(a ·b) · c = a · (b · c)

Here is an example using simple whole numbers.

Show that (2 ·5) ·6 = 2 · (5 ·6).

First find (2 ·5) ·6. Start by multiplying the numbers in parentheses. Then multiply the result with 6.

(2 ·5) ·6 = 10 ·6
= 60

Next, find 2 · (5 ·6). Again, start by multiplying the numbers in parentheses. Then multiply 2 by the result.

2 · (5 ·6) = 2 ·30
= 60

Notice that both products are 60.

The answer is that because both (2 ·5) ·6 and 2 · (5 ·6) are equal to 60, they are equal to each other.

(2 ·5) ·6 = 2 · (5 ·6)

Both the Commutative Property of Multiplication and the Associative Property of Multiplication can be useful
in simplifying expressions. The Commutative Property of Multiplication allows you to reorder factors while the
Associative Property of Multiplication allows you to regroup factors.

Here is an example.

Simplify 29.3(12.4x).
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First, use the Associative Property of Multiplication to regroup the factors.

29.3(12.4x) is equivalent to (29.3 ·12.4)x .

Now, simplify (29.3 ·12.4)x. Multiply the numbers in parentheses. Use what you have learned about decimal number
multiplication.

29.3

× 12.4

1172

5860

+ 29300

363.32

(29.3 ·12.4)x simplifies to 363.32x.

The answer is that 29.3(12.4x) simplifies to 363.32x.

Here is another example.

Simplify (0.3x) ·0.4.

First, use the Commutative Property of Multiplication to reorder the factors.

(0.3x) ·0.4 is equivalent to 0.4 · (0.3x).

Next, use the Associative Property of Multiplication to regroup the factors.

0.4 · (0.3x) is equivalent to (0.4 ·0.3)x.

Now, simplify (0.4 ·0.3)x. Multiply the numbers in parentheses. Use what you have learned about decimal number
multiplication.

0.4

× 0.3

0.12

(0.4 ·0.3)x simplifies to 0.12x.

The answer is that (0.3x) ·0.4 simplifies to 0.12x.

Examples

Example 1

Earlier, you were given a problem about Marigold, who is planning to make salsa.

Her recipe says that for every cup of tomatoes she will need 0.5 onion, and for every onion she will need 4 cloves
of garlic. Marigold wants to figure out how many cloves of garlic she will need in terms of the number of cups of
tomatoes she picks.

First, Marigold should write an expression for this situation. She should start by defining her variable. She doesn’t
know how many cups of tomatoes she will have, so that unknown quantity will be her variable.

Let x equal the number of cups of tomatoes Marigold picks.
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Now, the problem says that she will need 0.5 onion for every tomato. So the number of onions she needs is 0.5x.

Next, the problem says that she will need 4 cloves of garlic for every onion. Since she will have 0.5x onions, she
will need (0.5x) ·4 cloves of garlic.

Now, Marigold can simplify the expression.

First, she can use the Commutative Property of Multiplication to reorder the factors.

(0.5x) ·4 is equivalent to 4 · (0.5x).

Next, she can use the Associative Property of Multiplication to regroup the factors.

4 · (0.5x) is equivalent to (4 ·0.5)x.

Now, she can simplify (4 ·0.5)x. She can use what she learned about decimal number multiplication to multiply the
numbers in parentheses.

0.5

× 4

2.0

(4 ·0.5)x simplifies to 2x.

The answer is that Marigold will need 2 cloves of garlic for every cup of tomatoes she picks.

Example 2

Simplify the following expression.

4.5(9.2y)

First, use the Associative Property of Multiplication to regroup the factors.

4.5(9.2y) is equivalent to (4.5 ·9.2)y.

Now, simplify (4.5 ·9.2)y. Multiply the numbers in parentheses. Use what you have learned about decimal number
multiplication.

4.5

× 9.2

90

+ 4050

41.50

(4.5 ·9.2)y simplifies to 41.4y.

The answer is that 4.5(9.2y) simplifies to 41.4y.

Example 3

Simplify 4.8(3.1k).

First, use the Associative Property of Multiplication to regroup the factors.
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4.8(3.1k) is equivalent to (4.8 ·3.1)k.

Now, simplify (4.8 ·3.1)k. Multiply the numbers in parentheses. Use what you have learned about decimal number
multiplication.

4.8

× 3.1

48

+ 1440

14.88

(4.8 ·3.1)k simplifies to 14.88k.

The answer is that 4.8(3.1k) simplifies to 14.88k.

Example 4

Simplify (3.45p) ·2.3.

First, use the Commutative Property of Multiplication to reorder the factors.

(3.45p) ·2.3 is equivalent to 2.3 · (3.45p).

Next, use the Associative Property of Multiplication to regroup the factors.

2.3 · (3.45p) is equivalent to (2.3 ·3.45)p.

Now, simplify (2.3 ·3.45)p. Multiply the numbers in parentheses. Use what you have learned about decimal number
multiplication.

3.45

× 2.3

1035

+ 6900

7.935

(2.3 ·3.45)p simplifies to 7.935p.

The answer is that (3.45p) ·2.3 simplifies to 7.935p.

Example 5

Simplify 1.98 · (a ·6.4).

First, use the Commutative Property of Multiplication to reorder the factors within the parentheses.

1.98 · (a ·6.4) is equivalent to 1.98 · (6.4 ·a).

Next, use the Associative Property of Multiplication to regroup the factors.

1.98 · (6.4 ·a) is equivalent to (1.98 ·6.4) ·a

Now, simplify (1.98 · 6.4) · a. Multiply the numbers in parentheses. Use what you have learned about decimal
number multiplication.
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1.98

× 6.4

792

+ 11880

12.672

(1.98 ·6.4) ·a simplifies to 12.672a.

The answer is that 1.98 · (a ·6.4) simplifies to 12.672a.

Review

Simplify the following expressions.

1. (4.21×8.8)× p
2. 16.14×q×6.2
3. 3.6(91.7x)
4. 5.3r(2.8)
5. 5.6x(3.8)
6. 2.4y(2.8)
7. 6.7x(3.1)
8. 8.91r(2.3)
9. 5.67y(2.8)

10. 4.53x(2.2)
11. 5.6(2.8x)
12. 9.2y(3.2)
13. 4.5x(2.3)
14. 15.4x(12.8)
15. 18.3y(14.2)

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.12.
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1.13 Decimal Division

Learning Objectives

In this concept, you will learn how to divide decimals with and without rounding.

Lucy is baking a batch of cookies to share with her friends. She is planning to share the cookies with 6 different
friends. She wants everybody (including herself!) to get 3 cookies, so she wants to make 21 cookies. Lucy also
wants to make sure all her cookies are the same size. She carefully weighs her batch of cookie dough and finds that
she has 39.9 ounces of dough total. How can Lucy figure out how many ounces each ball of cookie dough should
weigh?

In this concept, you will learn how to divide decimals with and without rounding.

Dividing Decimals

Division is useful anytime you want to split up an object or a group of objects. It is also useful when you want to
reverse the multiplication done on a number.

Remember that the answer to a division problem is called the quotient. The number being divided is called the
dividend and the number you are dividing by is called the divisor.

Here is where those terms are in a division problem.

dividend÷divisor = quotient

?
quotient

divisor)dividend

Dividing decimal numbers is very similar to dividing whole numbers, but with a couple of extra steps. In order to be
able to do long division like normal, you will first want to change your divisor into a whole number by moving its
decimal point. Then, in order to keep the expression equal, you will need to move the decimal point of the dividend
in the same way.

Here are the steps for dividing decimal numbers.

1. Move the decimal point of your divisor to the right as many places as necessary to turn it into a whole number.
2. Move the decimal point of your dividend the same number of places. Add zeros if necessary.
3. Temporarily ignore any decimal point in the dividend and divide using long division just as if you were

dividing whole numbers.

75

http://www.ck12.org


1.13. Decimal Division www.ck12.org

4. In your answer, insert a decimal point directly above the decimal point in your dividend.

Here is an example.

Divide 4.6÷2.3.

First, note that 4.6 is your dividend and 2.3 is your divisor.

Now, move the decimal point of your divisor, 2.3, to the right in order to make it a whole number. You will move
the decimal point 1 place to the right to turn 2.3 into 23.

Next, move the decimal point of your dividend, 4.6, the same number of places. Move the decimal point 1 place to
the right to turn 4.6 into 46.

Now, divide as usual using long division.

2

23)46

Last, decide where the decimal point should go in your answer. Because the dividend no longer has a decimal point,
your answer will not have a decimal point.

The answer is 4.6÷2.3 = 2.

Remember that you can always check your answer to a division problem by multiplying. You can verify that
2.3×2 = 4.6.

Here is an example where you will have to add zeros to the dividend.

Divide 9÷2.25.

First, note that 9 is your dividend and 2.25 is your divisor.

Now, move the decimal point of your divisor, 2.25, to the right in order to make it a whole number. You will move
the decimal point 2 places to the right to turn 2.25 into 225.

Next, move the decimal point of your dividend, 9, the same number of places. Even though there is no written
decimal point with the number 9, remember that 9 is the same as 9.000000 . . .. When you move the decimal point
you will be adding zeros. Move the decimal point 2 places to the right to turn 9 into 900.

Now, divide as usual using long division.

4

225)900

Last, decide where the decimal point should go in your answer. Because the dividend no longer has a decimal point,
your answer will not have a decimal point.

The answer is 9÷2.25 = 4.

Sometimes you will want to round numbers before or after dividing them. Rounding is useful when you only need
an approximate answer instead of an exact answer. Make sure to read the question carefully in order to figure out if
you should round before or after doing the division.

Here is an example.

Round each number to the nearest tenth and then divide.
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67.521÷2.243

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point.

• 67.521 rounds to 67.5
• 2.243 rounds to 2.2

Now, divide the rounded numbers. Note that 67.5 is your dividend and 2.2 is your divisor.

Next, move the decimal point of your divisor, 2.2, to the right in order to make it a whole number. You will move
the decimal point 1 place to the right to turn 2.2 into 22.

Then, move the decimal point of your dividend, 67.5, the same number of places. Move the decimal point 1 place to
the right to turn 67.5 into 675.

Now, divide as usual using long division. The decimal point in your answer will go directly above the decimal point
in the dividend.

30.68181...

22)675.000000
−66

150
−132

180
−176

40
−22

180
−176

40
−22

180

Notice that this time there is a repeating pattern in the long division. This means the answer is a repeating decimal.
The 818181 . . . pattern will repeat over and over forever. In this case, you have two options.

1. You can use a bar above the repeating portion of the quotient to indicate that it repeats: 30.681.
2. You can round your answer: 30.682.

In this case, because the original dividend and divisor were already rounded and your answer is already only an
approximate answer, it makes sense to round.

The answer is 67.521÷2.243 is approximately 30.682.

Examples

Example 1

Earlier, you were given a problem about Lucy and her cookies.

She’s baking up 21 cookies to share with her friends and she has 39.9 ounces of dough. She wants to figure out how
much each ball of cookie dough should weigh so that she will have 21 equally sized cookies.
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To figure this out, Lucy needs to divide 39.9÷21.

First, she should note that 39.9 is her dividend and 21 is her divisor.

Her divisor is already a whole number, so she will not need to move any decimal points.

Next, she should divide as usual using long division. The decimal point in her answer will go directly above the
decimal point in the dividend.

1.9

21)39.9
−21

189
−189

0

The answer is 39.9÷21 = 1.9. Lucy should make each ball of cookie dough 1.9 ounces.

Example 2

The Landry’s living room is a rectangle with an area of 97.92 square meters and a length of 13.6 meters. What is the
width of the living room?

First, remember that the area of a rectangle is given by length times width. This means that if you have the area and
divide by the length, you will get the width.

w = A÷ l
w = 97.92÷13.6

Note that for this problem, 97.92 is your dividend and 13.6 is your divisor.

Now, move the decimal point of your divisor, 13.6, to the right in order to make it a whole number. You will move
the decimal point 1 place to the right to turn 13.6 into 136.

Next, move the decimal point of your dividend, 97.92, the same number of places. Move the decimal point 1 place
to the right to turn 97.92 into 979.2.

Now, divide as usual using long division. The decimal point in your answer will go directly above the decimal point
in the dividend.

7.2

136)979.2
−952

272
−272

0

The answer is the width is 7.2 meters.

Example 3

Divide 3.96÷1.2.
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First, note that 3.96 is your dividend and 1.2 is your divisor.

Now, move the decimal point of your divisor, 1.2, to the right in order to make it a whole number. You will move
the decimal point 1 place to the right to turn 1.2 into 12.

Next, move the decimal point of your dividend, 3.96, the same number of places. Move the decimal point 1 place to
the right to turn 3.96 into 39.6.

Now, divide as usual using long division. The decimal point in your answer will go directly above the decimal point
in the dividend.

3.3

12)39.6
−36

36
−36

0

The answer is 3.96÷1.2 = 3.3.

Example 4

Find the quotient of 24.288÷9.6.

First, note that 24.288 is your dividend and 9.6 is your divisor.

Now, move the decimal point of your divisor, 9.6, to the right in order to make it a whole number. You will move
the decimal point 1 place to the right to turn 9.6 into 96.

Next, move the decimal point of your dividend, 24.288, the same number of places. Move the decimal point 1 place
to the right to turn 24.288 into 242.88.

Now, divide as usual using long division. The decimal point in your answer will go directly above the decimal point
in the dividend.

2.53

96)242.88
−192

508
−480

288
−288

0

The answer is 24.288÷9.6 = 2.53.

Example 5

Round to the nearest tenth and then divide.

4.721÷2.465

First, round each number to the nearest tenth. Remember that the tenths place is the first digit to the right of the
decimal point.
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• 4.721 rounds to 4.7
• 2.465 rounds to 2.5

Now, divide the rounded numbers. Note that 4.7 is your dividend and 2.5 is your divisor.

Next, move the decimal point of your divisor, 2.5, to the right in order to make it a whole number. You will move
the decimal point 1 place to the right to turn 2.5 into 25.

Then, move the decimal point of your dividend, 4.7, the same number of places. Move the decimal point 1 place to
the right to turn 4.7 into 47.

Now, divide as usual using long division. The decimal point in your answer will go directly above the decimal point
in the dividend.

1.88

25)47.00
−25

220
−200

200
−200

0

The answer is 4.721÷2.465 is approximately 1.88.

Review

Find the quotient.

1. 5.4÷4.5
2. 8.71÷6.7
3. 3.375÷2.25
4. 11.2÷5.6
5. 19.11÷1.3
6. 28.992÷18.12
7. 113.52÷12.9
8. 31.93÷3.1
9. 46.125÷6.15

10. 84.28÷17.2

Find the quotient and then round to the nearest hundredth.

11. 113.409÷25.21
12. 81.862÷6.4
13. 377.15÷1.54
14. 9.17÷4.5
15. 7.56÷2.12

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.13.
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1.14 Estimation to Check Decimal Division

Learning Objectives

In this concept, you will learn to estimate decimal quotients by dividing leading digits.

Steve’s dad is looking to buy a new car. He is considering a car that would cost $21,045.68 if he paid for it over
48 months. Before deciding on the car, Steve’s dad wants to figure out what his monthly payments would be. He
doesn’t want a car payment of more than $400 a month. How can Steve help his dad to determine whether or not he
should buy this car?

In this concept, you will learn to estimate decimal quotients by dividing leading digits.

Estimating Decimal Quotients

Recall that estimation is a process by which you find an approximate solution. When you are working with decimal
numbers with many digits, one way to estimate their quotient is to divide only their two leading digits.

Here are the steps for dividing decimal numbers using leading digits.

1. Identify the two leading (left-most) digits of each number, preserving the location of the decimal point. Note
that if 0 is the only digit to the left of a decimal point, it does not count as one of the leading digits.

2. Divide the leading digits using your steps for decimal division.

Here is an example.

Estimate the quotient of 4.819÷1.245.

First, identify the two leading digits of each number.

• The leading digits of 4.819 are 4.8
• The leading digits of 1.245 are 1.2

Now, note that 4.8 is your dividend and 1.2 is your divisor.

Next, move the decimal points. You will move the decimal point of your divisor, 1.2, 1 place to the right to turn it
into 12. Move the decimal point of your dividend, 4.8, 1 place as well to turn it into 48.

Now, divide as usual using long division.

4

12)48

The answer is 4.819÷1.245 is approximately 4.
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Examples

Example 1

Earlier, you were given a problem about Steve’s dad, who is looking to buy a new car.

The car he is looking at would cost $21,045.68 and he would have 48 months to pay for it. Steve wants to figure out
what his dad’s monthly payments would be to make sure they are not more than $400.

Steve needs to divide $21,045.68÷48. Because Steve only wants to see if the monthly payment is above or below
$400, he can estimate the answer by dividing the leading digits.

First, he should identify the two leading digits of each number.

• The leading digits of 21,045.68 are 21,000 (remember that you have to maintain the placement of the decimal
point!)

• The leading digits of 48 are 48

Now, note that 21,000 is your dividend and 48 is your divisor. Because your divisor is already a whole number, you
do not need to move any decimal points.

Now, divide as usual using long division.

437.5

48)21000.0
−192

180
−144

360
−336

240
−240

0

The answer is that the monthly payments will be approximately $437.50. Steve’s dad shouldn’t buy this car because
the payments will be more than $400 a month.

Example 2

Estimate the quotient by dividing the leading digits. If your answer is a repeating decimal, round it to the nearest
tenth.

6.4256÷2.2453

First, identify the two leading digits of each number.

• The leading digits of 6.4256 are 6.4
• The leading digits of 2.2453 are 2.2

Now, note that 6.4 is your dividend and 2.2 is your divisor.

Next, move the decimal points. You will move the decimal point of your divisor, 2.2, 1 place to the right to turn it
into 22. Move the decimal point of your dividend, 6.4, 1 place as well to turn it into 64.

Now, divide as usual using long division.
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2.9090...

22)64.0000
−44

200
−198

20
−0

200
−198

20

This time your answer is a repeating decimal. The 9090 . . . pattern will repeat over and over. You can round your
answer to the nearest tenth.

The answer is 6.4256÷2.2453 is approximately 2.9.

Example 3

Estimate the quotient of 15.934÷2.57 using leading digits.

First, identify the two leading digits of each number.

• The leading digits of 15.934 are 15
• The leading digits of 2.57 are 2.5

Now, note that 15 is your dividend and 2.5 is your divisor.

Next, move the decimal points. You will move the decimal point of your divisor, 2.5, 1 place to the right to turn it
into 25. Move the decimal point of your dividend, 15, 1 place as well to turn it into 150.

Now, divide as usual using long division.

6

25)150

The answer is 15.934÷2.57 is approximately 6.

Example 4

Estimate the quotient of 4.368÷3.12 using leading digits. Round your answer to the nearest hundredth.

First, identify the two leading digits of each number.

• The leading digits of 4.368 are 4.3
• The leading digits of 3.12 are 3.1

Now, note that 4.3 is your dividend and 3.1 is your divisor.

Next, move the decimal points. You will move the decimal point of your divisor, 3.1, 1 place to the right to turn it
into 31. Move the decimal point of your dividend, 4.3, 1 place as well to turn it into 43.
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Now, divide as usual using long division.

1.387...

31)43.000
−31

120
−93

270
−248

220
−217

30

Because the question said to round your answer to the nearest hundredth, you can stop the long division once you’ve
reached the thousandths place. 1.387 . . . rounds to 1.39.

The answer is 4.368÷3.12 is approximately 1.39.

Example 5

Estimate the quotient of 6.16÷1.12 using leading digits. Round your answer to the nearest hundredth.

First, identify the two leading digits of each number.

• The leading digits of 6.16 are 6.1
• The leading digits of 1.12 are 1.1

Now, note that 6.1 is your dividend and 1.1 is your divisor.

Next, move the decimal points. You will move the decimal point of your divisor, 1.1, 1 place to the right to turn it
into 11. Move the decimal point of your dividend, 6.1, 1 place as well to turn it into 61.

Now, divide as usual using long division.

5.545...

11)61.0000
−55

60
−55

50
−44

60
−55

50

Because the question said to round your answer to the nearest hundredth, you can stop the long division once you’ve
reached the thousandths place. 5.545 . . . rounds to 5.55.

The answer is 6.16÷1.12 is approximately 5.55.

Review

Estimate the quotients by dividing the leading digits. If your answer is a repeating decimal, round it to the nearest
tenth.
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1. 4.992÷ .07123
2. 1.8921÷6.0341
3. 26.2129÷1.3612
4. 1.00765÷ .25
5. 36.2129÷2.5612
6. .42129÷ .15612
7. 6.4129÷2.2612
8. 26.2129÷13.5612
9. 8.2129÷2.2612

10. 42.2129÷8.2612
11. 16.2129÷4.1612
12. 19.0029÷3.599
13. .45632÷ .09123
14. 8.765÷1.098
15. .145632÷ .701023

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.14.
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1.15 Division to Solve Decimal Equations

Learning Objectives

In this concept, you will learn how to apply the inverse property of multiplication to solve decimal equations.

Peter has decided to open up a special savings account at the bank. He wants to earn interest on the money he has
saved. He has $178 saved up that he is planning to deposit into his new account. He learns that his account will earn
3.2% simple interest each year. The amount of interest, I, he will earn in t years is given by the following formula:

I = 5.696t

Peter’s goal is to get his account to $200. How can Peter determine approximately how many years that will take?

In this concept, you will learn how to apply the inverse property of multiplication to solve decimal equations.

Using Division to Solve Decimal Equations

Recall that inverse operations are operations that reverse one another. Addition and subtraction are inverse opera-
tions. Multiplication and division are also inverse operations. For example, if you take any number and multiply it by
3 and then divide the result by 3, you will be back to the original number. The division reversed the multiplication.

The Inverse Property of Multiplication states that the product of any non-zero number and its reciprocal is one. In
symbols, it says that for any non-zero number a:

a · 1
a
= 1

The multiplicative inverse of a number is another word for the reciprocal of a number. The multiplicative inverse
of a is 1

a as long as a is not equal to zero.
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You can use the inverse property of multiplication to help you to solve equations that would be difficult to solve
using mental math. Remember that when you are solving an equation your goal is to isolate the variable, which
means you want to get the variable by itself on one side of the equation.

To use the inverse property of multiplication, if your variable is being multiplied by a number, you can divide both
sides by that number to isolate the variable.

Here is an example.

Solve the following equation for x.

2.7x = 3.78

First, notice that x is being multiplied by 2.7 on one side of the equation. Divide both sides by 2.7 to isolate x. This
is the same as multiplying both sides by 1

2.7 .

2.7x
2.7

=
3.78
2.7

Next, simplify the left side of the equation. 2.7
2.7 is equal to 1, which leaves you with 1x or x on the left side of the

equation.

1x = 3.78
2.7

x = 3.78
2.7

Now, simplify the right side of the equation. Use what you have learned about decimal division. Move the decimal
points 1 place to the right to change 2.7 into 27 and 3.78 into 37.8. Then, divide using long division.

1.4

27)37.8
−27

108
−108

0

x = 1.4

The answer is x = 1.4.

You can check the solution by substituting that value for x back into the original equation and verifying that it makes
both sides equal. Use what you have learned about decimal multiplication.

2.7x = 3.78
2.7(1.4) = 3.78

3.78 = 3.78

The answer is correct.

Examples

Example 1

Earlier, you were given a problem about Peter and his new savings account.
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He is depositing $178 into the account. The amount of interest, I, he will earn in t years is given by the formula
I = 5.696t. Peter wants to know how many years it will take before he has $200 in his account.

First, Peter needs to figure out how much interest he would need to earn in order to have $200 total. If he starts with
$178, he would need $200−$178 = $22 in interest in order to have $200 total.

Now, Peter should substitute $22 for I in the formula.

22 = 5.696t

Next, Peter should solve the equation for t. Notice that t is being multiplied by 5.696 on one side of the equation.
He needs to divide both sides by 5.696 to isolate t.

22
5.696

=
5.696t
5.696

Now, Peter should simplify the right side of the equation. 5.696
5.696 is equal to 1, which leaves him with t on the right

side of the equation.

22
5.696

= t

Next, Peter should simplify the left side of the equation. He should use what he has learned about decimal division.
Move the decimal points 3 places to the right to change 5.696 into 5696 and 22 into 22000. Then, he can divide
using long division.

3.8...

5696)22000.00
−17088

49120
−45568

35520

Because Peter only wanted to know approximately how many years it will take, he can stop his division here. t is
approximately equal to 3.8, which means it will take about 4 years.

The answer is it will take approximately 4 years for Peter to have $200 in his account.

Example 2

Solve the following equation for x.

4.5x = 12.6

First, notice that x is being multiplied by 4.5 on one side of the equation. Divide both sides by 4.5 to isolate x.

4.5x
4.5

=
12.6
4.5
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Next, simplify the left side of the equation. 4.5
4.5 is equal to 1, which leaves you with 1x or x on the left side of the

equation.

x =
12.6
4.5

Now, simplify the right side of the equation. Use what you have learned about decimal division. Move the decimal
points 1 place to the right to change 4.5 into 45 and 12.6 into 126. Then, divide using long division.

2.8

45)126.0
−90

360
−360

0

x = 2.8

The answer is x = 2.8.

Now, check the answer.

4.5x = 12.6
4.5(2.8) = 12.6

12.6 = 12.6

The answer is correct.

Example 3

Solve the following equation for x.

2.3x = 5.06

First, notice that x is being multiplied by 2.3 on one side of the equation. Divide both sides by 2.3 to isolate x.

2.3x
2.3

=
5.06
2.3

Next, simplify the left side of the equation. 2.3
2.3 is equal to 1, which leaves you with 1x or x on the left side of the

equation.

x =
5.06
2.3

Now, simplify the right side of the equation. Use what you have learned about decimal division. Move the decimal
points 1 place to the right to change 2.3 into 23 and 5.06 into 50.6. Then, divide using long division.
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2.2

23)50.6
−46

46
−46

0

x = 2.2

The answer is x = 2.2.

Now, check the answer.

2.3x = 5.06
2.3(2.2) = 5.06

5.06 = 5.06

The answer is correct.

Example 4

Solve the following equation for x.

1.6x = 5.76

First, notice that x is being multiplied by 1.6 on one side of the equation. Divide both sides by 1.6 to isolate x.

1.6x
1.6

=
5.76
1.6

Next, simplify the left side of the equation. 1.6
1.6 is equal to 1, which leaves you with 1x or x on the left side of the

equation.

x =
5.76
1.6

Now, simplify the right side of the equation. Use what you have learned about decimal division. Move the decimal
points 1 place to the right to change 1.6 into 16 and 5.76 into 57.6. Then, divide using long division.

3.6

16)57.6
−48

96
−96

0

x = 3.6

The answer is x = 3.6.
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Now, check the answer.

1.6x = 5.76
1.6(3.6) = 5.76

5.76 = 5.76

The answer is correct.

Example 5

Solve the following equation for x.

4.7x = 10.81

First, notice that x is being multiplied by 4.7 on one side of the equation. Divide both sides by 4.7 to isolate x.

4.7x
4.7

=
10.81
4.7

Next, simplify the left side of the equation. 4.7
4.7 is equal to 1, which leaves you with 1x or x on the left side of the

equation.

x =
10.81

4.7

Now, simplify the right side of the equation. Use what you have learned about decimal division. Move the decimal
points 1 place to the right to change 4.7 into 47 and 10.81 into 108.1. Then, divide using long division.

2.3

47)108.1
−94

141
−141

0

x = 2.3

The answer is x = 2.3.

Now, check the answer.

4.7x = 10.81
4.7(2.3) = 10.81

10.81 = 10.81

The answer is correct.
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Review

Solve the following equations for x.

1. 3.7x = 7.77
2. 3.1x = 10.23
3. 7.2x = 29.52
4. 2.7x = 11.34
5. 1.2x = 6.72
6. 11x = 27.5
7. 6.7x = 42.21
8. 8.2x = 51.66
9. 1.9x = 12.92

10. 5.7x = 54.72
11. 0.55x = .31955
12. 9.8x = 114.66
13. In a week of track practice, Rose ran 3.12 times more than Jamie. If Rose ran 17.16 kilometers, how many

kilometers did Jamie run? Write an equation and solve.
14. Ling’s flower bed has an area of 23.12 m2 and a width of 3.4 meters. What is the length of Ling’s flower bed?

Write an equation and solve.
15. A jet airplane travels 6.5 times faster than a car. If the jet travels at 627.51 kilometers per hour, how fast is the

car? Write an equation and solve.

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.15.

Vocabulary
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1.16 Scientific Notation

Learning Objectives

In this concept, you will learn how to write very large and very small numbers in scientific notation.

Brian is doing research on the Sun for science class. He finds an article that states that the average distance from
Earth to the Sun is 1.496× 108 kilometers. Brian is confused because 1.496 doesn’t seem like a very big number,
and he knows that Earth is far away from the Sun. How can Brian correctly interpret the distance from Earth to the
Sun that he found in his research?

In this concept, you will learn how to write very large and very small numbers in scientific notation.

Writing Numbers in Scientific Notation

Very large and very small numbers are used frequently in science. Here are some examples.

• The distance between Earth and Jupiter is about 595,000,000 kilometers.
• The diameter of an insect’s cell is about 0.000000000017 meters.

To make it easier to read, write, and calculate these extreme numbers, scientists use scientific notation. Scientific
notation is a way of representing a very large or very small number without having to write all of the zeros at the
beginning or end of the number.
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When a number is written in scientific notation it is written as a product of a number that is at least 1 but less than 10
multiplied by a power of 10. Large numbers (numbers greater than 1) are written with a positive power of ten. Small
numbers (numbers between 0 and 1) are written with a negative power of ten. The specific power of 10 indicates
just how big or how small the number is.

Here are the same quantities from before written in scientific notation.

• 595,000,000 = 5.95×108

• 0.000000000017 = 1.7×10-11

Notice that the first number is very large and it has a positive exponent on the 10. The second number is very small
and it has a negative exponent on the 10. Also notice that when written in scientific notation, both numbers are the
product of a decimal number less than 10 and a power of 10.

Here are the steps for writing a number in scientific notation.

1. Move the decimal point so that it is to the right of the first non-zero digit of the number. The result should be
a number that is at least 1 but less than 10. This will be the first part of your number in scientific notation.

2. Count how many spaces you needed to move your decimal point in step 1. The number of spaces will be your
power of 10. If you moved the decimal point to the left, your exponent will be positive. If you moved your
decimal point to the right, your exponent will be negative.

3. The number in scientific notation is the decimal number from step 1 multiplied by 10 to the power from step
2.

Here is an example.

Write 595,000,000 in scientific notation.

Start by finding the first non-zero digit and put a decimal point to its right. Here, the 5 at the beginning of the number
is the first non-zero digit.

5.95000000 which is equal to 5.95

Notice that you don’t need to write the zeros at the end of the number anymore because they are to the right of a
decimal point.

Next, count how many spaces you needed to move the decimal point to get from 595,000,000 to 5.95. Remember
that in 595,000,000 the decimal point is at the very end.

595,000,000 going to 5.95: Move the decimal point 8 spaces to the left.

Now, put everything together. Your number in scientific notation is 5.95 multiplied by 10 to the power of 8. Because
you have a very large number and you moved the decimal point to the left in the first step, your exponent will be
positive.

5.95×108

The answer is 595,000,000 = 5.95×108.

Sometimes you will be given a number in scientific notation and you will want to write it as a regular number not in
scientific notation. To do this, just follow the steps in reverse.

Here is an example.

Write 3.24×10-5 as a number not in scientific notation.

First, look at the exponent on the 10. The exponent is -5. Because the exponent is negative, your number is a very
small number less than 1 and you will be moving the decimal point to the left to get back to the original number.
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Next, move the decimal point on the 3.24. You will move the decimal point 5 spaces to the left. Insert zeros into any
blank spaces.

3.24 goes to 0.0000324

Notice that the result is a small number less than 1. This is exactly what you wanted since the number in scientific
notation had a negative exponent.

The answer is 3.24×10-5 = 0.0000324.

Examples

Example 1

Earlier, you were given a problem about Brian and his research on the Sun.

He found that the average distance from Earth to the Sun is 1.496× 108 kilometers and he wasn’t sure what that
meant.

First, Brian needs to realize that the distance is given in scientific notation. The distance isn’t 1.496 kilometers, it’s
a lot more than that!

To write the distance not in scientific notation Brian should look at the exponent on the 10. The exponent is 8.
Because the exponent is positive, he will be moving the decimal point to the right to get back to the original number.

Next, he should move the decimal point on the 1.496. He needs to move the decimal point 8 spaces to the right. He
should insert zeros into any blank spaces.

1.496 goes to 149,600,000

Notice that the result is a large number. This makes sense because Brian knows that Earth and the Sun are far apart.

The answer is the average distance from Earth to the Sun is 149,600,000 kilometers.

Example 2

Write 4.5×10-6 as a number not in scientific notation.

First, look at the exponent on the 10. The exponent is -6. Because the exponent is negative, your number is a small
number less than 1 and you will be moving the decimal point to the left to get back to the original number.

Next, move the decimal point on the 4.5. You will move the decimal point 6 spaces to the left. Insert zeros into any
blank spaces.

4.5 goes to 0.0000045

Notice that the result is a small number less than 1. This is exactly what you wanted since the number in scientific
notation had a negative exponent.

The answer is 4.5×10-6 = 0.0000045.
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Example 3

Write 450,000,000 in scientific notation.

Start by finding the first non-zero digit and put a decimal point to its right. Here, the 4 at the beginning of the number
is the first non-zero digit.

4.50000000 which is equal to 4.5

Next, count how many spaces you needed to move the decimal point to get from 450,000,000 to 4.5.

450,000,000. going to 4.5: Move the decimal point 8 spaces to the left.

Now, put everything together. Your number in scientific notation is 4.5 multiplied by 10 to the power of 8. Because
you have a very large number and you moved the decimal point to the left in the first step, your exponent will be
positive.

4.5×108

The answer is 450,000,000 = 4.5×108.

Example 4

Write 3.4×105 as a number not in scientific notation.

First, look at the exponent on the 10. The exponent is 5. Because the exponent is positive, your number is a large
number greater than 1 and you will be moving the decimal point to the right to get back to the original number.

Next, move the decimal point on the 3.4. You will move the decimal point 5 spaces to the right. Insert zeros into any
blank spaces.

3.4 goes to 340,000

Notice that the result is a large number. This is exactly what you wanted since the number in scientific notation had
a positive exponent.

The answer is 3.4×105 = 340,000.

Example 5

Write 0.0000000067 in scientific notation.

Start by finding the first non-zero digit and put a decimal point to its right. Here, the 6 is the first non-zero digit.

6.7

Next, count how many spaces you needed to move the decimal point to get from 0.0000000067 to 6.7.

0.0000000067 going to 6.7: Move the decimal point 9 spaces to the right.

Now, put everything together. Your number in scientific notation is 6.7 multiplied by 10 to the power of -9. Because
you have a very small number and you moved the decimal point to the right in the first step, your exponent will be
negative.
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6.7×10-9

The answer is 0.0000000067 = 6.7×10-9.

Review

Write each number in scientific notation.

1. 0.0000000056731
2. 24,010,000,000
3. 960,000,000,000,000,000
4. 0.0000001245
5. 36,000,000
6. 0.00098
7. 0.000000034
8. 345,000,000

Write each number as a number not in scientific notation.

9. 3.808×1011

10. 2.1×106

11. 5.912×108

12. 6.78×10−6

13. 5.7×109

14. 4.5×10−5

15. 3.21×107

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.16.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183192
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1.17 Comparison of Numbers in Scientific Nota-
tion

Learning Objectives

In this concept, you will learn how to compare and order numbers in scientific notation.

Michelle’s brother is taking chemistry this year and is currently learning about electrons and protons. He has learned
that electrons are particles with a negative charge while protons are particles with a positive charge. He has also
learned that the mass of an electron is about 9.1094×10−31 kilograms while the mass of a proton is about 1.6726×
10−27 kilograms. At first he thinks that electrons have a greater mass than protons because 9.1094 is greater than
1.6726, but now he’s not sure. How can Michelle use her knowledge of scientific notation to help her brother to
compare the mass of an electron with the mass of a proton?

In this concept, you will learn how to compare and order numbers in scientific notation.

Comparing Numbers Written in Scientific Notation

Recall that when a number is written in scientific notation it is written as a product of a number that is at least 1
but less than 10 and a power of 10. Large numbers (numbers greater than 1) are written with a positive power of
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ten. Small numbers (numbers between 0 and 1) are written with a negative power of ten. The specific power of 10
indicates just how big or how small the number is.

You can compare two numbers written in scientific notation by looking at their powers of 10. The number with
the greater power of 10 will be the greater number. If two numbers have the same power of 10, then compare the
decimal numbers to determine the greater number.

Here is an example.

Compare 8.43×106 and 2.38×108.

First, notice the exponents are 6 and 8. Because the exponents are different, you know that the number with the
greater exponent is the greater number. 8 is greater than 6.

2.38×108 is the greater number.

The answer is 8.45×106 < 2.38×108.

Here is another example.

Compare 3.2×10−10 and 1.2×10−9.

First, notice the exponents are -10 and -9. Even though the exponents are negative, because they are different you
still know that the number with the greater exponent is the greater number. -9 is greater than -10.

1.2×10−9 is the greater number.

The answer is 3.2×10−10 < 1.2×10−9.

Here is one more example.

Compare 5.65×105 and 5.56×105.

First, notice the exponents are 5 and 5. Because the exponents are the same, you will have to compare the decimal
numbers to determine the greater number. 5.65 is greater than 5.56.

5.65×105 is the greater number.

The answer is 5.65×105 > 5.56×105.

Sometimes you will want to compare two numbers, but only one of them is in scientific notation. In this case, convert
the number that is not in scientific notation into scientific notation first. Then, compare the two numbers.

Examples

Example 1

Earlier, you were given a problem about Michelle’s brother, who is learning about electrons and protons.

He wants to know how the mass of an electron compares to the mass of a proton. He knows that the mass of an
electron is about 9.1094×10−31 kilograms while the mass of a proton is about 1.6726×10−27 kilograms.

First, Michelle should notice that the numbers are in scientific notation and the exponents are -31 and -27. The
exponents are different, so the number with the greater exponent is the greater number. -27 is greater than -31.

1.6726×10−27 is the greater number.

The answer is 9.1094× 10−31 < 1.6726× 10−27. The mass of an electron is smaller than the mass of a proton. In
fact, it is almost 2000 times smaller!

Example 2

Compare 3.4×105 and 34,000,000.
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First, notice that the second number is not in scientific notation. Rewrite 34,000,000 in scientific notation. Find the
first non-zero digit and put a decimal point to its right. Here, the 3 is the first non-zero digit.

3.4

Next, count how many spaces you needed to move the decimal point to get from 34,000,000 to 3.4.

34,000,000 going to 3.4: Move the decimal point 7 spaces to the left.

Now, put everything together. Your number in scientific notation is 3.4 multiplied by 10 to the power of 7.

3.4×107

Next, compare the numbers.

3.4×105 and 3.4×107

Notice the exponents are 5 and 7. Because the exponents are different, you know that the number with the greater
exponent is the greater number. 7 is greater than 5.

3.4×107 is the greater number.

The answer is 3.4×105 < 3.4×107 which means 3.4×105 < 34,000,000.

Example 3

Compare 4.5×107 and 4.5×109.

First, notice the exponents are 7 and 9. The number with the greater exponent is the greater number. 9 is greater than
7.

4.5×109 is the greater number.

The answer is 4.5×107 < 4.5×109.

Example 4

Compare 5.6×10−3 and 7.8×10−5.

First, notice the exponents are -3 and -5. The number with the greater exponent is the greater number. -3 is greater
than -5.

5.6×10−3 is the greater number.

The answer is 5.6×10−3 > 7.8×10−5.

Example 5

Compare 8.9×102 and 9.8×102.

First, notice the exponents are 2 and 2. Because the exponents are the same, you will have to compare the decimal
numbers to determine the greater number. 9.8 is greater than 8.9.

9.8×102 is the greater number.

The answer is 8.9×102 < 9.8×102.

Review

Compare the following. Write <, >, or = for each blank.
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1. 2.1×106 8.9×105

2. 0.00000212 2.12×10−5

3. 4.26×1010 4,260,000,000
4. 7.2×10−3 1.25×10−1

5. 2.1×105 3.1×104

6. 8.1×106 8.9×105

7. 7.2×10−4 8.9×10−5

8. 3.3×102 3.1×103

9. 1.21×104 1.89×102

10. 5.5×106 5.51×106

11. 1.61×103 1.89×102

Order the following from greatest to least. Where necessary, convert to scientific notation.

12. 9.2×1010,6.4×1015,2.1×1020,1.7×1015

13. 5.63×10−5,4.16×10−3,3.42×10−6,8.71×10−3

14. 2.21×10−5,0.0000202,2.02×10−4,0.0000221
15. 86,102,000,8.61×108,86,120,000,8.61×107

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.17.
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1.18 Operations with Numbers in Scientific No-
tation

Learning Objectives

In this concept, you will learn how to add, subtract, multiply, and divide numbers in scientific notation.

Diana has always loved the ocean, so this summer she is going to a camp at the Ocean Institute! On her first day
she learns that the Atlantic Ocean has an area of 4.108× 107 square miles while the Indian Ocean has an area of
2.835×107 square miles. Diana can tell that the Atlantic Ocean is bigger than the Indian Ocean, but she’s not sure
by how much. How can Diana figure out how much bigger the area of the Atlantic Ocean is compared to the area of
the Indian Ocean?

In this concept, you will learn how to add, subtract, multiply, and divide numbers in scientific notation.

Operations with Numbers Written in Scientific Notation

When a number is written in scientific notation it is written as a product of a number that is at least 1 but less than
10 and a power of 10. Scientific notation makes it easier to read, write, and calculate with very large and very small
numbers.

You can add, subtract, multiply, and divide numbers that are written in scientific notation while still keeping the
numbers in scientific notation.

Here are the steps for adding or subtracting two numbers written in scientific notation.

1. Rewrite the number with the smaller exponent so that it has the same exponent as the number with the larger
exponent by moving the decimal point of its decimal number.

2. Add/subtract the decimal numbers. The power of 10 will not change.
3. Convert your result to scientific notation if necessary.
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Here is an example.

Add (5.7×104)+(4.87×105).

First, notice that the exponents are 4 and 5. You will need to rewrite 5.7× 104 so that it has an exponent of 5.
Because you need to increase the exponent by 1, you will move the decimal point one space to the left.

5.7×104 becomes 0.57×105

Now, rewrite the problem.

(0.57×105)+(4.87×105)

Next, add the decimal numbers using what you have learned about decimal addition. The power of 10 stays the
same.

(0.57+4.87)×105

5.44×105

Last, check to make sure that your answer is in scientific notation. 5.44 is at least 1 but less than 10, so your answer
is in scientific notation.

The answer is (5.7×104)+(4.87×105) = 5.44×105.

Here are the steps for multiplying or dividing two numbers in scientific notation.

1. Multiply/divide the decimal numbers.
2. Multiply/divide the powers of 10 by adding/subtracting their exponents.
3. Convert your answer to scientific notation if necessary.

Here is an example of multiplying two decimal numbers.

Multiply (3.4×10−2)(6.2×106).

First, multiply the decimal numbers using what you have learned about decimal multiplication.

3.4×6.2 = 21.08

Next, multiply the powers of 10 by adding their exponents.

10−2×106 = 10−2+6 = 104

Now, combine the results.

(3.4×10−2)(6.2×106) = (3.4×6.2)× (10−2×106)
= 21.08×104

Finally, convert your answer to scientific notation. You will need to rewrite 21.08×104 so that the decimal number
is at least 1 but less than 10. Move its decimal point one space to the left. Then, to keep the overall value the same,
increase the exponent on the 10 by 1.
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21.08×104 becomes 2.108×105

The answer is (3.4×10−2)(6.2×106) = 2.108×105.

Here is an example of dividing two decimal numbers.

Divide (8.4×105)÷ (1.4×10−2).

First, divide the decimal numbers using what you have learned about decimal division.

8.4÷1.4 = 6

Next, divide the powers of 10 by subtracting their exponents. Remember that subtracting a negative number is the
same as adding the positive version of the number.

105÷10−2 = 105−(−2) = 105+2 = 107

Now, combine the results.

(8.4×105)÷ (1.4×10−2) = (8.4÷1.4)× (105÷10−2)
= 6×107

Last, check to make sure that your answer is in scientific notation. 6 is at least 1 but less than 10, so your answer is
in scientific notation.

The answer is (8.4×105)÷ (1.4×10−2) = 6×107.

Examples

Example 1

Earlier, you were given a problem about Diana at the Ocean Institute.

Diana learned that the Atlantic Ocean has an area of 4.108× 107 square miles while the Indian Ocean has an area
of 2.835×107 square miles. She wants to know how much bigger the area of the Atlantic Ocean is compared to the
area of the Indian Ocean.

In order to figure this out, Diana will need to subtract the two areas.

(4.108×107)− (2.835×107)

First, she should notice that the exponents are both 7. Because the exponents are the same, she does not need to
rewrite either number.

Now, she can subtract the decimal numbers using what she has learned about decimal subtraction. The power of 10
stays the same.

(4.108−2.835)×107

1.273×107

The answer is that the Atlantic Ocean is 1.273×107 more square miles than the Indian Ocean.
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Example 2

At its closest, the planet Neptune is 4,300,000,000 kilometers away from Earth. A group of astronauts from Earth
want to make it to Neptune in 20,000 days. If they travel the same number of kilometers each day, how many
kilometers will they travel each day? Convert both numbers to scientific notation before solving.

First, convert both numbers to scientific notation.

4,300,000,000 = 4.3×109

20,000 = 2×104

Next, notice that the astronauts want to travel the same distance each day. You will need to divide the total distance
by the number of days to find the distance they will need to travel each day.

(4.3×109)÷ (2×104)

Now, divide the decimal numbers using what you have learned about decimal division.

4.3÷2 = 2.15

Next, divide the powers of 10 by subtracting their exponents.

109÷104 = 109−4 = 105

Now, combine the results.

(4.3×109)÷ (2×104) = (4.3÷2)× (109÷104)
= 2.15×105

The answer is that the astronauts will need to travel 2.15×105 or 215,000 kilometers per day. They will be traveling
for almost 55 years!

Example 3

Add (3.4×103)+(5.6×104).

First, notice that the exponents are 3 and 4. You will need to rewrite 3.4× 103 so that it has an exponent of 4.
Because you need to increase the exponent by 1, you will move the decimal point one space to the left.

3.4×103 becomes 0.34×104

Now, rewrite the problem.

(0.34×104)+(5.6×104)

Next, add the decimal numbers using what you have learned about decimal addition. The power of 10 stays the
same.
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(0.34+5.6)×104

5.94×104

Last, check to make sure that your answer is in scientific notation. 5.94 is at least 1 but less than 10, so your answer
is in scientific notation.

The answer is (3.4×103)+(5.6×104) = 5.94×104.

Example 4

Multiply (1.2×104)(3.4×104).

First, multiply the decimal numbers using what you have learned about decimal multiplication.

1.2×3.4 = 4.08

Next, multiply the powers of 10 by adding their exponents.

104×104 = 104+4 = 108

Now, combine the results.

(1.2×104)(3.4×104) = (1.2×3.4)× (104×104)
= 4.08×108

Last, check to make sure that your answer is in scientific notation. 4.08 is at least 1 but less than 10, so your answer
is in scientific notation.

The answer is (1.2×104)(3.4×104) = 4.08×108.

Example 5

Subtract (5.6×104)− (3.2×104).

First, notice that the exponents are both 4. Because the exponents are the same, you do not need to rewrite either
number.

Now, subtract the decimal numbers using what you have learned about decimal subtraction. The power of 10 stays
the same.

(5.6−3.2)×104

2.4×104

Last, check to make sure that your answer is in scientific notation. 2.4 is at least 1 but less than 10, so your answer
is in scientific notation.

The answer is (5.6×104)− (3.2×104) = 2.4×104.
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Review

Add, subtract, multiply or divide.

1. (3.4×103)+(5.4×103)
2. (5.4×104)− (1.3×104)
3. (6.7×105)+(5.4×105)
4. (13.4×103)− (5.4×103)
5. (6.4×103)(5.1×103)
6. (12.5×105)÷ (2×103)
7. (5.4×105)+(4.4×105)
8. (12.2×103)− (10.1×103)
9. (5.6×103)+(4.5×103)

10. (3.3×104)(1.2×102)
11. (24.6×105)÷ (6×103)
12. (266×10−6)+(8.6×10−6)
13. (7.14×104)− (5.5×104)
14. (2.56×10−3)× (3.8×106)
15. (4.97×108)÷ (7×105)

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.18.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183198

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183199
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1.19 Metric System

Learning Objectives

In this concept, you will learn to convert between common metric units of measure.

Jonathan is visiting his cousin Katie who lives in Australia. He is helping her to make pies to sell at a bake sale at
her school. Katie has a 2 kilogram bag of flour. Jonathan reads the recipe for the pie dough and it says they will need
315 grams of flour for each pie. They were hoping to make 5 pies. How can Jonathan figure out if they will have
enough flour to do this?

In this concept, you will learn to convert between common metric units of measure.

Converting Between Common Metric Units of Measure

The metric system is the system of measurement primarily used in science and in countries outside of the United
States. The metric system includes units of length (meters), mass (grams), and capacity (liters).

The base unit of length is the meter. The table below shows some of the most common metric units of length and
how they are related to the meter.

TABLE 1.14: Metric Units of Length

millimeter (mm) = 0.001 meter
centimeter (cm) = 0.01 meter
meter (m) = 1 meter
kilometer (km) = 1000 meters
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Notice that all metric units of length include “meter”. The prefix of each unit of measurement indicates how that
unit relates to the meter.

• “milli” means one thousandth. There are 1000 millimeters in 1 meter.
• “centi” means one hundredth. There are 100 centimeters in 1 meter.
• “kilo” means one thousand. There are 1000 meters in 1 kilometer.

The same prefixes are used throughout the metric system. The base unit of mass is the gram. The base unit of
capacity is the liter. The tables below show some of the most common metric units of mass and capacity and how
they are related to the gram and the liter.

TABLE 1.15: Metric Units of Mass

milligram (mg) = 0.001 gram
centigram (cg) = 0.01 gram
gram (g) = 1 gram
kilogram (kg) = 1000 grams

TABLE 1.16: Metric Units of Capacity

milliliter (mL) = 0.001 liter
centiliter (cL) = 0.01 liter
liter (L) = 1 liter
kiloliter (kL) = 1000 liters

Remembering the metric prefixes can help you to remember how the different units of measurement are related.

Notice that the relationship between the units of measurement are all based on powers of 10. This is because the
metric system is based on powers of 10 just like our number system. To move between different units of length,
mass, and capacity all you need to do is move the decimal point.

• Any time you are going from a smaller unit of measure to a larger unit of measure you will need to divide or
move the decimal point to the left.

• Any time you are going from a larger unit of measure to a smaller unit of measure you will need to multiply
or move the decimal point to the right.

Here is an example.

340 centiliters = liters

First, notice that you are converting centiliters to liters. The prefix “centi” means one hundredth. That means 100
centiliters make up 1 liter.

Next, notice you are going from a smaller unit to a larger unit. This means to determine how many liters you have,
you will need to divide 340 by 100. This is the same as moving the decimal point 2 spaces to the left.

340
100

= 3.4

The answer is 340 centiliters = 3.4 liters.

Here is another example.
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5 meters = millimeters

First, notice that you are converting meters to millimeters. The prefix “milli” means one thousandth. That means
1000 millimeters make up 1 meter.

Next, notice you are going from a larger unit to a smaller unit. This means to determine how many millimeters you
have, you will need to multiply 5 by 1000. This is the same as moving the decimal point 3 spaces to the right.

5×1000 = 5000

The answer is 5 meters = 5000 millimeters.

Here is one more example.

15 milligrams = centigrams

First, notice that you are converting milligrams to centigrams. The prefix “milli” means one thousandth which
means there are 1000 milligrams in one gram. The prefix “centi” means one hundredth which means there are 100
centigrams in one gram. One way to complete this problem is to first convert milligrams to grams, and then convert
grams to centigrams. While doing it this way takes two steps, it allows you to practice using the prefixes.

Convert milligrams to grams. You are going from a smaller unit to a larger unit. To determine how many grams you
have, you will need to divide 15 by 1000. This is the same as moving the decimal point 3 spaces to the left.

15
1000 = 0.015

15 milligrams = 0.015 grams

Now, convert grams to centigrams. You are going from a larger unit to a smaller unit. To determine how many
centigrams you have, you will need to multiply 0.015 by 100. This is the same as moving the decimal point 2 spaces
to the right.

0.015×100 = 1.5

The answer is 15 milligrams = 1.5 centigrams.

Examples

Example 1

Earlier, you were given a problem about Jonathan, who is helping Katie make pies.

They have a 2 kilogram bag of flour. They are hoping to make 5 pies and they need 315 grams of flour for each pie
crust. Jonathan wants to see if they will have enough flour to do this.

First, Jonathan should figure out how much flour they need total. They need 315 grams of flour for each pie and they
want to make 5 pies. To figure out the total amount of flour they need he should multiply.

315×5 = 1575

They need 1575 grams of flour to make 5 pies.
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Now, Jonathan should convert 1575 grams to kilograms. The prefix “kilo” means one thousand. That means 1000
grams make up 1 kilogram.

Next, Jonathan should notice he is going from a smaller unit to a larger unit. This means to determine how many
kilograms he has, he will need to divide 1575 by 1000. This is the same as moving the decimal point 3 spaces to the
left.

1575
1000

= 1.575

They need 1.575 kilograms of flour to make 5 pies.

The answer is because they need 1.575 kilograms of flour and they have 2 kilograms of flour, they have enough flour
to make their pies.

Example 2

Convert 25,000 centimeters to kilometers.

First, notice that you are converting centimeters to kilometers. The prefix “centi” means one hundredth which means
there are 100 centimeters in one meter. The prefix “kilo” means one thousand which means there are 1000 meters in
one kilometer.

To complete this problem, you will first convert centimeters to meters, and then convert meters to kilometers.

Convert centimeters to meters. You are going from a smaller unit to a larger unit. To determine how many meters
you have, you will need to divide 25,000 by 100. This is the same as moving the decimal point 2 spaces to the left.

25000
100 = 250

25,000 centimeters = 250 meters

Now, convert meters to kilometers. You are going from a smaller unit to a larger unit. To determine how many
kilometers you have, you will need to divide 250 by 1000. This is the same as moving the decimal point 3 spaces to
the left.

250
1000 = 0.25

250 meters = 0.25 kilometers

The answer is 25,000 centimeters = 0.25 kilometers.

Example 3

87 centigrams = grams

First, notice that you are converting centigrams to grams. The prefix “centi” means one hundredth. That means 100
centigrams make up 1 gram.

Next, notice you are going from a smaller unit to a larger unit. This means to determine how many grams you have,
you will need to divide 87 by 100. This is the same as moving the decimal point 2 spaces to the left.

87
100

= 0.87

The answer is 87 centigrams = 0.87 grams.
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Example 4

2.4 meters = millimeters

First, notice that you are converting meters to millimeters. The prefix “milli” means one thousandth. That means
1000 millimeters make up 1 meter.

Next, notice you are going from a larger unit to a smaller unit. This means to determine how many millimeters you
have, you will need to multiply 2.4 by 1000. This is the same as moving the decimal point 3 spaces to the right.

2.4×1000 = 2400

The answer is 2.4 meters = 2400 millimeters.

Example 5

15 kilometers = meters

First, notice that you are converting kilometers to meters. The prefix “kilo” means one thousand. That means 1000
meters make up 1 kilometer.

Next, notice you are going from a larger unit to a smaller unit. This means to determine how many meters you have,
you will need to multiply 15 by 1000. This is the same as moving the decimal point 3 spaces to the right.

15×1000 = 15,000

The answer is 15 kilometers = 15,000 meters.

Review

Fill in the blanks with the equivalent measurement.

1. 1,000 centimeters = meters
2. 10 kiloliters = centiliters
3. 1,000 milligrams = centigrams
4. 100 milliliters = centiliters
5. 200 milligrams = kilograms
6. 20 centimeters = meters
7. 2 liters = kiloliters
8. 2,000 centigrams = kilograms

Fill in the blanks with the equivalent measurements for 180.76 centimeters.

9. meters
10. millimeters
11. kilometers

Fill in the blanks with the equivalent measurements for 0.4909 kiloliters.

12. liters
13. centiliters
14. milliliters
15. How many liters in one kiloliter?
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Review (Answers)

To see the Review answers, open this PDF file and look for section 2.19.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183202
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1.20 Appropriate Tools for Metric Measurement

Learning Objectives

In this concept, you will learn how to choose appropriate tools and units for given metric measurement situations.

Maya and her family live in Australia. At school Maya is learning about water conservation. She takes a survey
online about how her family uses water at home. It asks her questions about how long their showers are, how often
they do laundry or run the dishwasher, and whether they water their lawn. Then, the program estimates how much
water her family uses in a year. How can Maya determine what metric unit would be most appropriate for this
estimate?

In this concept, you will learn how to choose appropriate tools and units for given metric measurement situations.

Choosing Appropriate Tools and Units for Metric Measurement

The metric system is the system of measurement primarily used in science and in countries outside of the United
States. The metric system includes units of length (meters), mass (grams), and capacity (liters).

When you want to measure something, the first thing you need to decide is what unit of measurement you want to
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use. You want to use the unit that most closely matches the object you are measuring. You wouldn’t want to measure
the volume of a swimming pool in milliliters - the number would be too big!

Here are some real world measurement benchmarks to help you to decide the best unit of measurement.

Length:

• A grain of sand is about 1 millimeter long
• A paperclip is about 1 centimeter wide
• A table could be about 1 meter tall
• A road could be about 1 kilometer long

Mass:

• A speck of dust could weigh about 1 milligram
• A paperclip weighs about 1 gram
• A kitten could weigh about 1 kilogram

Volume:

• An eyedropper holds about 1 milliliter
• A juice box holds about 25 centiliters
• A soda bottle holds about 1 liter
• A kid’s pool could hold about 1 kiloliter

Here is an example.

Choose the appropriate metric unit to measure the weight of a pencil.

First, notice that you are looking for a weight. A pencil weighs more than a paperclip but less than a kitten. This
means it would be best measured in grams.

The answer is the weight of a pencil would be best measured in grams.

Once you have determined the appropriate unit of measurement, you can select an appropriate tool for measuring.

When measuring the length a small item, it is best to use a metric ruler. You can use metric rulers to measure in
millimeters, centimeters, and meters.

When measuring the weight or mass of a small object, you can use a scale or a balance. You can use a scale to
measure milligrams, centigrams, grams, and small numbers of kilograms.
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When measuring small amounts of capacity, you can use a graduated cylinder. Graduated cylinders can measure
milliliters and centiliters.
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Here is an example.

Choose the appropriate tool for measuring the weight of a golf ball.

First, notice that you are looking for the weight of a small object. This means you should use a balance or a scale to
do the measurement.

The answer is the weight of a golf ball could be measured with a scale.

Here is another example.

Choose the appropriate tool for measuring the volume of water in a chemical solution.

First, notice that you are looking for a volume which is the same as capacity. There is likely a small amount of water
in a chemical solution so you can use a graduated cylinder to do the measurement.

The answer is the amount of water in a chemical solution could be measured with a graduated cylinder.

Examples

Example 1

Earlier, you were given a problem about Maya and her family in Australia.

Maya took a survey about her family’s water usage in order to estimate how much water her family uses in a year.
Maya wonders what metric unit would be most appropriate for this estimate.

First Maya should notice that she will be using a metric unit of capacity. The amount of water a family uses in a
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year is a large amount of water - more than the amount of water in a pool! This means kiloliters would be the best
unit of measurement.

The answer is that the family’s water usage for the year would be best measured in kiloliters.

Example 2

Choose the appropriate metric unit for the following measurements.

a. The volume of a jug of milk.
b. The distance between your house and your school.

For part a, first notice that you are looking for a volume which is a capacity. A jug of milk holds about the same
amount of liquid as a bottle of soda. This means its volume would be best measured in liters.

The answer to part a is the volume of a jug of milk would be best measured in liters.

For part b, first notice that you are looking for a distance which is a length. The distance between your house and
your school likely contains at least one road and is definitely longer than a table. This means it would be best
measured in kilometers.

The answer to part b is the distance between your house and your school would be best measured in kilometers.

Example 3

What is the best tool to measure a bag of flour?

First, notice that you are looking for a weight. A typical bag of flour is something that you can carry, so it is not too
big. This means you should use a balance or a scale to do the measurement.

The answer is the weight of a bag of flour could be measured with a scale.

Example 4

What is the best tool to measure the length of a table?

First, notice that you are looking for a length. A typical table is no more than a few meters long. This means you
should use a meter stick to do the measurement.

The answer is the length of a table could be measured with a meter stick.

Example 5

What is the best tool to measure the amount of water in a glass?

First, notice that you are looking for a volume which is the same as capacity. You can use a graduated cylinder to do
the measurement.

The answer is the amount of water in a glass could be measured with a graduated cylinder.

Review

Choose the appropriate tool for the following measurements.

1. The volume of a water balloon
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2. The length of a basketball court
3. The weight of an apple
4. The volume of a milk carton

Choose the appropriate unit for the following measurements.

5. The distance between two towns
6. The weight of a peanut
7. The length of a hand
8. The volume of a raindrop
9. The weight of a person

10. The weight of a bag of sand
11. The height of a table

Solve each problem.

12. The town square has a length of 39.2 meters and a width of 17.5 meters. What is the perimeter of the square?
[Remember: P = 2l +2w]

13. A pharmacist mixing cough syrup mixes 1,550 milliliters of syrup, 725 milliliters of cherry flavor and 1.25
liters of water. Once mixed, what is the total volume of the cough syrup in liters?

14. A stable houses horses with the following weights. Arnaud: 331.6 kg; Josie: 331,061 g; Max: 331,612 g;
Taboo: 331.61 kg. Order the horses from greatest to least weight.

15. At the farmer’s market, Josh bought 1.5 kilograms of oranges, 150 grams of grapes, and 15,000 centigrams of
apples. How many grams of fruit did he buy in all?

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.20.
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1.21 Conversions of Length, Mass, Capacity in
Metric Units

Learning Objectives

In this concept, you will learn how to convert among metric units of measure using powers of 10.

Charlotte is going on vacation with her parents and her 3 month old baby brother for a week. Her baby brother
drinks 750 milliliters of formula each day. Charlotte’s mom has 6 liters of formula that she is bringing on the trip.
How can Charlotte help her mom to figure out if she has enough formula for the trip?

In this concept, you will learn how to convert among metric units of measure using powers of 10.

Converting Metric Units of Measure

Recall that the metric system is the system of measurement primarily used in science and in countries outside of the
United States.

In the metric system, the base unit of length is the meter (m). The base unit of mass is the gram (g). The base unit
of capacity is the liter (L). The same prefixes are used throughout the metric system. The prefix of each unit of
measurement indicates how that unit relates to the base unit.

• “milli” means one thousandth. For example, there are 1000 millimeters in 1 meter.
• “centi” means one hundredth. For example, there are 100 centimeters in 1 meter.
• “kilo” means one thousand. For example, there are 1000 meters in 1 kilometer.

The metric system is based on powers of 10 just like our number system. To move between different units of length,
mass, and capacity all you need to do is move the decimal point.
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• Any time you are going from a smaller unit of measure to a larger unit of measure you will need to divide or
move the decimal point to the left.

• Any time you are going from a larger unit of measure to a smaller unit of measure you will need to multiply
or move the decimal point to the right.

The table below shows the most common metric conversions.

TABLE 1.17: Common Metric Length Conversions

Kilometers (km) to Meters (m) ×1000 Move decimal point 3 to the right
Meters (m) to Centimeters (cm) ×100 Move decimal point 2 to the right
Meters (m) to Millimeters (mm) ×1000 Move decimal point 3 to the right
Centimeters (cm) to Millimeters
(mm)

×10 Move decimal point 1 to the right

Millimeters (mm) to Centimeters
(cm)

÷10 Move decimal point 1 to the left

Millimeters (mm) to Meters (m) ÷1000 Move decimal point 3 to the left
Centimeters (cm) to Meters (m) ÷100 Move decimal point 2 to the left
Meters (m) to Kilometers (km) ÷1000 Move decimal point 3 to the left

The same conversions will work for grams and liters. Just use the prefixes to find the correct conversion.

Here is an example.

Convert 525 meters to centimeters.

First, notice that you are going from a larger unit to a smaller unit. This means you will need to multiply and move
the decimal point to the right.

Next, remember that there are 100 centimeters in a meter. This means you will need to multiply by 100 or move the
decimal point 2 to the right. Insert zeros into the blank spaces.

525×100 = 52,500

The answer is 525 meters = 52,500 centimeters.

Here is another example.

Convert 95,231 milligrams to kilograms.

First, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left.

Next, remember that there are 1000 milligrams in a gram and 1000 grams in a kilogram. This means there
are 1,000,000 (1000× 1000) milligrams in a kilogram. You will need to divide by 1,000,000 or move the decimal
point 6 to the left.

95231
1000000

= 0.095231

The answer is 95,231 milligrams = 0.095231 kilograms.
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Examples

Example 1

Earlier, you were given a problem about Charlotte and her family trip with her baby brother.

Her brother drinks 750 milliliters of formula a day and her mom has 6 liters of formula packed for the 7 day trip.
Charlotte wants to make sure they have enough formula.

First, Charlotte should figure out how many milliliters of formula her brother will need for the 7 days. He drinks
750 milliliters a day, so multiply 750 times 7.

750×7 = 5250

Her brother will need 5250 milliliters of formula for the trip.

Next, convert 5250 milliliters to liters. Charlotte should notice that she is going from a smaller unit to a larger unit.
This means she will need to divide and move the decimal point to the left.

Now, Charlotte needs to remember that there are 1000 milliliters in a liter. This means she will need to divide by
1000 or move the decimal point 3 to the left.

5250÷1000 = 5.250
5250 milliliters = 5.25 liters

The answer is that because Charlotte’s mom has 6 liters of formula and Charlotte’s brother will need 5.25 liters of
formula, Charlotte’s mom has enough formula for the trip.

Example 2

Convert 150 grams to centigrams.

First, notice that you are going from a larger unit to a smaller unit. This means you will need to multiply and move
the decimal point to the right.

Next, remember that there are 100 centigrams in a gram. This means you will need to multiply by 100 or move the
decimal point 2 to the right. Insert zeros into the blank spaces.

150×100 = 15,000

The answer is 150 grams = 15,000 centigrams.

Example 3

Convert 500 meters to centimeters.

First, notice that you are going from a larger unit to a smaller unit. This means you will need to multiply and move
the decimal point to the right.

Next, remember that there are 100 centimeters in a meter. This means you will need to multiply by 100 or move the
decimal point 2 to the right. Insert zeros into the blank spaces.
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500×100 = 50,000

The answer is 500 meters = 50,000 centimeters.

Example 4

Convert 120 meters to kilometers.

First, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left.

Next, remember that there are 1000 meters in a kilometer. This means you will need to divide by 1000 or move the
decimal point 3 to the left.

120÷1000 = 0.120 or 0.12

The answer is 120 meters = 0.12 kilometers.

Example 5

Convert 50 centiliters to liters.

First, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left.

Next, remember that there are 100 centiliters in a liter. This means you will need to divide by 100 or move the
decimal point 2 to the left.

50÷100 = 0.5

The answer is 50 centiliters = 0.5 liters.

Review

Convert the following metric units of length.

1. 10 cm to millimeters
2. 100 kilometers to meters
3. 453 meters to kilometers
4. 1,567 kilometers to meters
5. 6,700 centimeters to meters
6. 7.8 meters to centimeters

Convert the following measurements into milliliters.

7. 65.57 liters
8. 28.203 centiliters
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9. 0.009761 kiloliters

Convert the following measurements into centigrams.

10. 29.467 grams
11. 0.0562 milligrams
12. 0.0450584 kilograms

Convert the following measurements into kiloliters.

13. 89.96 liters
14. 45,217 milliliters
15. 3,120,700 centiliters

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.21.

Resources

MEDIA
Click image to the left or use the URL below.
URL: http://www.ck12.org/flx/render/embeddedobject/183205
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1.22 Comparison of Metric Measurements

Learning Objectives

In this concept, you will learn how to compare given metric units of measure.

Sarah and Laura both just joined the track team at school. So far they are really enjoying it! They are training for a
meet next weekend where they will both be competing in long distance running events. Their coach told Sarah that
she will be running in the 5000 m event. Laura will be running the 10k. At first, Sarah and Laura aren’t sure what
this means. How can they figure out who will be running the longer distance?

In this concept, you will learn how to compare given metric units of measure.

Comparing Metric Measurements

Sometimes you will want to compare different metric measurements. Knowing how to convert between metric units
of measure and how to compare decimal numbers makes this possible.

You can compare two metric measurements in the same way that you compare decimal numbers. You just have to
make sure that your measurements are in the same unit first.

Here are the steps for comparing metric measurements.

1. If necessary, convert one of the measurements so that both measurements are in the same unit.
2. Working from left to right, compare digits that have the same place value. Starting with the digit on the left

and moving right, whichever number first has a larger digit is the larger number overall.

You can use an inequality symbol to show how two metric measurements are related.

Here is an example.
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4.56 g 456 mg

First, you want both measurements to be in the same unit. It doesn’t matter which unit you convert. Let’s convert
4.56 g to mg.

Now, notice that you are going from a larger unit to a smaller unit. This means you will need to multiply and move
the decimal point to the right. Because there are 1000 milligrams in a gram, you will need to move the decimal point
3 to the right.

4.56×1000 = 4560
4.56 g = 4560 mg

Next, rewrite your problem with both measurements in the same unit.

4560 mg 456 mg

Now, compare the two numbers. 4560 has a digit in the thousands place while 456 does not. 4560 is the bigger
number. This means 4560 milligrams is more than 456 milligrams, so 4.56 grams is more than 456 milligrams.

The answer is 4.56 g > 456 mg.

Examples

Example 1

Earlier, you were given a problem about Sarah and Laura’s upcoming track meet.

Sarah will be running the 5000 m while Laura will be running the 10K. They are wondering who will have to run
the longer distance.

First, Sarah and Laura need to know that 10K means 10 kilometers. With running races, the letter “K” is often used
to mean kilometer. So they are comparing 5000 meters with 10 kilometers.

5000 m 10 km

Now, the girls will need both measurements to be in the same unit. They can convert 5000 meters to kilometers.
Because there are 1000 meters in a kilometer, they will need to divide and move the decimal point 3 to the left.

5000
1000 = 5

5000 m = 5 km

Next, they can rewrite the problem with both measurements in the same unit.

5 km 10 km

Now, they can compare the two numbers. 5 is less than 10. This means 10 kilometers is more than 5 kilometers, so
10 kilometers is more than 5000 meters.

The answer is the 10K that Laura will be running is longer than the 5000 m that Sarah will be running.
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Example 2

743 km 74,300,000 mm

First, you want both measurements to be in the same unit. It doesn’t matter which unit you convert. Let’s convert
74,300,000 mm to km.

Now, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left. Because there are 1,000,000 millimeters in a kilometer (1,000 millimeters in a meter and
1,000 meters in a kilometer means 1,000×1,000 = 1,000,000 millimeters in a kilometer), you will need to move
the decimal point 6 to the left.

74,300,000
1,000,000 = 74.3

74,300,000 mm = 74.3 km

Next, rewrite your problem with both measurements in the same unit.

743 km 74.3 km

Now, compare the two numbers. 743 km has a digit in the hundreds place while 74.3 does not. 743 is the bigger
number. This means 743 kilometers is more than 74.3 kilometers, so 743 kilometers is more than 74,300,000
millimeters.

The answer is 743 km > 74,300,000 mm.

Example 3

45 cm 500 mm

First, you want both measurements to be in the same unit. It doesn’t matter which unit you convert. Let’s convert
500 mm to cm.

Now, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left. Because there are 10 millimeters in a centimeter, you will need to move the decimal point
1 to the left.

500
10 = 50

500 mm = 50 cm

Next, rewrite your problem with both measurements in the same unit.

45 cm 50 cm

Now, compare the two numbers. Both numbers start with a digit in the tens place. 5 is greater than 4. This means
45 centimeters is less than 50 centimeters, so 45 centimeters is less than 500 millimeters.

The answer is 45 cm < 500 mm.
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Example 4

2 km 400 m

First, you want both measurements to be in the same unit. It doesn’t matter which unit you convert. Let’s convert
400 m to km.

Now, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left. Because there are 1000 meters in a kilometer, you will need to move the decimal point 3 to
the left.

400
1000 = 0.4

400 m = 0.4 km

Next, rewrite your problem with both measurements in the same unit.

2 km 0.4 km

Now, compare the two numbers. 2 is greater than 0.4. This means 2 kilometers is greater than 0.4 kilometers, so 2
kilometers is greater than 400 meters.

The answer is 2 km > 400 m.

Example 5

6 L 60,000 mL

First, you want both measurements to be in the same unit. It doesn’t matter which unit you convert. Let’s convert
60,000 mL to L.

Now, notice that you are going from a smaller unit to a larger unit. This means you will need to divide and move the
decimal point to the left. Because there are 1000 milliliters in a liter, you will need to move the decimal point 3 to
the left.

60,000
1000 = 60

60,000 mL = 60 L

Next, rewrite your problem with both measurements in the same unit.

6L 60L

Now, compare the two numbers. 60 is greater than 6. This means 6 liters is less than 60 liters, so 6 liters is less than
60,000 milliliters.

The answer is 6 L < 60,000 mL.

Review

Compare or order the following measurements. Write <, >, or = for each blank.
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1. 14 km 56 m
2. 1.23 m 123 km
3. 3.4 km 340 m
4. 18 g 0.18 kg
5. 27 m 2700 km
6. 14 l 2100 ml
7. 5 g 0.0005 kg
8. 18 mm 0.18 cm
9. 2.3 km 2700 m

10. 3.48 cl 0.348 l
11. 57.21 kg 572,100 cg
12. 91.17 mm 0.09117 m
13. 4.4 cl 0.44 ml
14. Order the following measurements from least to greatest: 79,282 kg, 7,838,200 cg, 7,938,200 mg, 79,382 g.
15. Order the following measurements from least to greatest: 2,261,000 cl, 21,061 l, 21.06 kl, 21,161,000 ml.

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.22.
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1.23 Estimation of Conversion to Metric Units

Learning Objectives

In this concept, you will learn how to estimate equivalence between metric and customary units of measure.

FIGURE 1.1

Billy is on a trip to Canada with his family. He is trying to get used to seeing all of the distances and speed limits on
road signs given in terms of kilometers instead of miles! He sees a sign that says “maximum 50 km/h”. He knows
that means 50 kilometers per hour, but he wonders if that is a fast speed or a slow speed. How can Billy estimate
what 50 kilometers per hour would be in miles per hour?
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In this concept, you will learn how to estimate equivalence between metric and customary units of measure.

Estimating Conversion to Metric Units

Recall that there are two primary systems of measurement that you can use.

1. The customary system is the system of measurement primarily used in the United States. Units in this system
include the inch, foot, mile, pound, and cup.

2. The metric system is the system of measurement primarily used in science and in countries outside of the
United States. Units in this system include the meter, liter, and gram.

You will encounter both metric units and customary units. Therefore, it’s important to develop a general idea of the
equivalence between the two systems.

The table below shows the approximate metric equivalents for common customary units.

TABLE 1.18: Approximate Metric Equivalents for Common Customary Units

Customary Unit Metric Unit
1 inch 25.4 millimeters
1 foot 30.48 centimeters
1 yard 0.91 meter
1 mile 1.61 kilometers
1 teaspoon 4.93 milliliters
1 cup 0.24 liter
1 pint 0.47 liter
1 quart 0.95 liter
1 gallon 3.79 liters
1 ounce 28.35 grams
1 pound 0.45 kilogram

Notice how in this table all of the customary units are given in units of 1. So, for example, since 1 foot is about
30.48 centimeters, to convert 2 feet into centimeters just multiply 30.48 by 2 to get 60.96 centimeters. If you had a
measurement in centimeters and wanted to estimate the number of inches, you could reverse the process and divide
by 30.48.

Often you will just want to get a general idea of what a given measurement would be in the other system of
measurement. If this is the case, you can use the table above and your estimation skills to determine an approximate
equivalence.

Here is an example.

About how many cups are equal to 0.5 liter?

First, look at the table to see how cups and liters are related. You can see that 1 cup is approximately 0.24 liter.

Now, because you are going from a metric unit to a customary unit, you will need to divide the given value by the
metric equivalent from the table. Keep in mind that 0.24 is approximately 0.25, and 0.5 divided by 0.25 is equal to
2.

0.5÷0.24≈ 2

The answer is there are approximately 2 cups in 0.5 liter.
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Remember that this answer is not exact! You’re just looking to get a general sense for how the two systems of
measurement are related.

Here is another example.

4 kilograms is equal to about how many pounds?

First, look at the table to see how pounds and kilograms are related. You can see that 1 pound is approximately 0.45
kilograms.

Now, because you are going from a metric unit to a customary unit, you will need to divide the given value by the
metric equivalent from the table. Keep in mind that 0.45 is approximately 0.5, and 4 divided by 0.5 is equal to 8.

4÷0.45≈ 8

The answer is there are approximately 8 pounds in 4 kilograms.

Examples

Example 1

Earlier, you were given a problem about Billy and his trip to Canada.

He noticed a sign that said “maximum 50 km/h” and he wonders what 50 kilometers per hour is in miles per hour.

First, Billy should look to see how miles and kilometers are related. He should notice that 1 mile is approximately
1.61 kilometers.

Now, because he is going from a metric unit to a customary unit, he will need to divide the given value by the metric
equivalent. He should keep in mind that 1.61 is approximately 1.6, and 50 divided by 1.6 is equal to about 31.

50÷1.61≈ 31

The answer is that 50 kilometers per hour is equal to approximately 31 miles per hour. This is a typical speed limit
for a residential area.

Example 2

12 teaspoons is equal to about how many milliliters?

First, look at the table to see how teaspoons and milliliters are related. You can see that 1 teaspoon is approximately
4.93 milliliters.

Now, because you are going from a customary unit to a metric unit, you will need to multiply the given value by the
metric equivalent from the table. Keep in mind that 4.93 is approximately 5, and 12 times 5 is equal to 60.

12×4.93≈ 60

The answer is there are approximately 60 milliliters in 12 teaspoons.
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Example 3

4 gallons is equal to about how many liters?

First, look at the table to see how gallons and liters are related. You can see that 1 gallon is approximately 3.79 liters.

Now, because you are going from a customary unit to a metric unit, you will need to multiply the given value by the
metric equivalent from the table. Keep in mind that 3.79 is approximately 3.75, and 4 times 3.75 is equal to 15.

4×3.79≈ 15

The answer is there are approximately 15 liters in 4 gallons.

Example 4

60 centimeters is equal to about how many feet?

First, look at the table to see how feet and centimeters are related. You can see that 1 foot is approximately 30.48
kilograms.

Now, because you are going from a metric unit to a customary unit, you will need to divide the given value by the
metric equivalent from the table. Keep in mind that 30.48 is approximately 30, and 60 divided by 30 is equal to 2.

60÷30.48≈ 2

The answer is there are approximately 2 feet in 60 centimeters.

Example 5

3 cups is equal to about how many liters?

First, look at the table to see how cups and liters are related. You can see that 1 cup is approximately 0.24 liter.

Now, because you are going from a customary unit to a metric unit, you will need to multiply the given value by the
metric equivalent from the table. Keep in mind that 0.24 is approximately 0.25, and 3 times 0.25 is equal to 0.75.

3×0.24≈ 0.75

The answer is there is approximately 0.75 liter in 3 cups.

Review

Estimate a metric equivalent for the following customary measurements.

1. 5 cups to liters
2. 5 yards to meters
3. 6 inches to mm
4. 15 pounds to kg
5. 1 cup to liters
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6. 4 miles to km
7. 5 feet to cm
8. 12 feet to cm
9. 8 inches to mm

10. 28.5 ounces to grams
11. 11.75 inches to millimeters
12. 8 quarts to liters
13. 15 pounds to kilograms

Solve the following problems.

14. To join the swim team, Jessica swam every day. The distances she swam for the first four days were as
follows: 1.65 km, 1,750 m, 185,000 cm, 1,950,000 mm. If the pattern continues, how many kilometers will
she swim on the fifth day?

15. Mrs. Roth is moving to a new apartment. She can lift exactly 22.5 kg. Which of the following objects can she
lift: box of books (23,500 g), statue (2,450,000 cg), computer (2,550,000 mg), potted plant (22.55 kg)?

Review (Answers)

To see the Review answers, open this PDF file and look for section 2.23.
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