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Chapter 1

Building Critical Arithmetic
Skills for Algebra

Real numbers are all around us. The majority of numbers calculated are considered real numbers. This
chapter defines a real number and explains important properties and rules that apply to real numbers.

1.1 Integers and Rational Numbers
Integers and rational numbers are important in daily life. The price per square yard of carpet is a rational
number. The number of frogs in a pond is expressed using an integer. The organization of real numbers
can be drawn as a hierarchy. Look at the hierarchy below.

The most generic number is the real number; it can be a combination of negative, positive, decimal,
fraction, or non-repeating decimal values. Real numbers have two major categories: rational numbers and
irrational numbers. Irrational numbers are non-repeating, non-terminating decimals such as π or

√
2.
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The discussion in this lesson revolves around rational numbers.
Definition: A rational number is a number that can be written in the form a

b , where a and b are integers
and b , 0.

A Review of Fractions
You can think of a rational number as a fraction of a cake. If you cut the cake into b slices, your share is
a of those slices. For example, when we see the rational number 1

2 , we imagine cutting the cake into two
parts. Our share is one of those parts. Visually, the rational number 1

2 looks like this.

There are three main types of fractions:

• Proper fractions are rational numbers where the numerator is less than the denominator. A proper
fraction represents a number less than one. With a proper fraction you always end up with less than
a whole cake!

• Improper fractions are rational numbers where the numerator is greater than the denominator.
Improper fractions can be rewritten as a mixed number – an integer plus a proper fraction. An
improper fraction represents a number greater than one.

• Equivalent fractions are two fractions that give the same numerical value when evaluated. For
example, look at a visual representation of the rational number 2

4 .

The visual of 1
2 is equivalent to the visual of

2
4 . We can write out the prime factors of both the numerator

and the denominator and cancel matching factors that appear in both the numerator and denominator.(
2
4

)
=
(

�2·1
�2·2·1

)
We then re-multiply the remaining factors.

(
2
4

)
=
(
1
2

)
Therefore, 1

2 = 2
4 . This process is called reducing the fraction, or writing the fraction in lowest terms.

Reducing a fraction does not change the value of the fraction; it simplifies the way we write it. When we
have canceled all common factors, we have a fraction in its simplest form.
Example 1: Classify and simplify the following rational numbers.
a)
(
3
7

)
www.ck12.org 2
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b)
(
9
3

)
c)
(
50
60

)
Solution:
a) Because both 3 and 7 are prime numbers, 3

7 is a proper fraction written in its simplest form.
b) The numerator is larger than the denominator, therefore, this is an improper fraction.

9
3

=
3 × 3

3
=

3
1

= 3

c) This is a proper fraction; 50
60 = 5×2×5

6×2×5 = 5
6

Ordering Rational Numbers
To order rational numbers is to arrange them according to a set of directions, such as ascending (lowest to
highest) or descending (highest to lowest). Ordering rational numbers is useful when determining which
unit cost is the cheapest.
Example 2: Cans of tomato sauce come in three sizes: 8 ounces, 16 ounces, and 32 ounces. The costs
for each size are $0.59, $0.99, and $1.29, respectively. Find the unit cost and order the rational numbers
in ascending order.
Solution: Use proportions to find the cost per ounce. $0.59

8 = $0.07375
ounce ; $0.99

16 = $0.061875
ounce ; $1.29

32 = $0.040
ounce .

Arranging the rational numbers in ascending order: 0.040, 0.061875, 0.07375
Example 3: Which is greater 3

7 or 4
9?

Solution: Begin by creating a common denominator for these two fractions. Which number is evenly
divisible by 7 and 9? 7 × 9 = 63, therefore the common denominator is 63.

3 × 9
7 × 9

=
27
63

4 × 7
9 × 7

=
28
63

Because 28 > 27, 4
9 >

3
7

For more information regarding how to order fractions, watch this YouTube video.
Khan Academy: Ordering Fractions

Graph and Compare Integers
More specific than the rational numbers are the integers. Integers are whole numbers and their negatives.
When comparing integers, you will use the math verbs such as less than, greater than, approximately
equal to, and equal to. To graph an integer on a number line, place a dot above the number you want to
represent.
Example 4: Compare the numbers 2 and -5.
Solution: First, we will plot the two numbers on a number line.

3 www.ck12.org

http://www.youtube.com/watch?v=Llt-KkHugRQ
http://www.youtube.com/watch?v=Llt-KkHugRQ
http://www.ck12.org


Figure 1.1: Ordering numbers expressed as decimals, fractions, and percentages (Watch Youtube Video)

http://www.youtube.com/v/Llt-KkHugRQ?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

We can compare integers by noting which is the greatest and which is the least. The greatest number
is farthest to the right, and the least is farthest to the left.
In the diagram above, we can see that 2 is farther to the right on the number line than -5, so we say that
2 is greater than -5. We use the symbol > to mean ‘‘greater than”.
Therefore, 2 > −5.

Numbers and Their Opposites
Every number has an opposite, which represents the same distance from zero but in the other direction.

A special situation arises when adding a number to its opposite. The sum is zero. This is summarized in
the following property.
The Additive Inverse Property: For any real number a, a + −a = 0.

Absolute Value
Absolute value represents the distance from zero when graphed on a number line. For example, the
number 7 is 7 units away from zero. The number -7 is also 7 units away from zero. The absolute value of
a number is the distance it is from zero, so the absolute value of 7 and the absolute value of -7 are both 7.
We write the absolute value of -7 like this | − 7|.
We read the expression |x| like this: ‘‘the absolute value of x.”

• Treat absolute value expressions like parentheses. If there is an operation inside the absolute value
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symbols evaluate that operation first.
• The absolute value of a number or an expression is always positive or zero. It cannot be negative.
With absolute value, we are only interested in how far a number is from zero, not the direction.

Example 5: Evaluate the following absolute value expressions.
a) |5 + 4|
b) 3 − |4 − 9|
c) | − 5 − 11|
d) −|7 − 22|
Solution:
a) |5 + 4| = |9|

= 9

b) 3 − |4 − 9| = 3 − | − 5|
= 3 − 5
= −2

c) | − 5 − 11| = | − 16|
= 16

d) −|7 − 22| = −| − 15|
= −(15)
= −15

Practice Set: Integers and Rational Numbers
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. Integers and Rational Numbers (13:00)

1. Define absolute value.
2. What are the three types of fractions?
3. Give an example of a real number that is not an integer.
4. What standards separate a rational number from an irrational number?
5. The tick-marks on the number line represent evenly spaced integers. Find the values of a, b, c, d and

e.
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Figure 1.2: None (Watch Youtube Video)

http://www.youtube.com/v/kyu-IQ-gBIg?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

In 6 – 8, determine what fraction of the whole each shaded region represents.

6.

7.

8.

In 9 – 12, place the following sets of rational numbers in order from least to greatest.

9. 1
2 ,

1
3 ,

1
4

10. 11
12 ,

12
11 ,

13
10

11. 39
60 ,

49
80 ,

59
100

12. 7
11 ,

8
13 ,

12
19

In 13 – 18, find the simplest form of the following rational numbers.

13. 22
44
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14. 9
27

15. 12
18

16. 315
420

17. 19
101

18. 99
11

In 25 – 34, simplify.

25. | − 98.4|
26. |123.567|
27. −|16 − 98|
28. 11 − | − 4|
29. |4 − 9| − | − 5|
30. | − 5 − 11|
31. 7 − |22 − 15 − 19|
32. −| − 7|
33. | − 2 − 88| − |88 + 2|
34. | − 5 − 99| − |16 − 7|

In 35 – 38, compare the two real numbers.

35. 8 and 7.99999
36. -4.25 and −174
37. 65 and -1
38. 10 units left of zero and 9 units right of zero
39. A frog is sitting perfectly on top of number 7 on a number line. The frog jumps randomly to the left

or right, but always jumps a distance of exactly 2. Describe the set of numbers that the frog may land
on, and list all the possibilities for the frog’s position after exactly 5 jumps.

40. Will a real number always have an additive identity? Explain your reasoning.

7 www.ck12.org
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1.2 Addition and Subtraction of Rational Num-
bers

Addition of Rational Numbers
A football team gains 11 yards on one play then loses 5 yards on another play and loses 2 yards on the
third play. What is the total yardage loss or gain?
A loss can be expressed as a negative integer. A gain can be expressed as a positive integer. To find the
net gain or loss, the individual values must be added together. Therefore, the sum is 11 + −5 + −2 = 4.
The team has a net gain of 4 yards.
Addition can also be shown using a number line. If you need to add 2 + 3, start by making a point at the
value of 2 and move three integers to the right. The ending value represents the sum of the values.

Example 1: Find the sum of −2 + 3 using a number line.
Solution: Begin by making a point at -2 and moving three units to the right. The final value is 1, so
−2 + 3 = 1

When the value that is being added is positive, we ‘‘jump” to the right. If the value is negative, we jump
to the left (in a negative direction).
Example 2: Find the sum of 2 − 3 using a number line.
Solution: Begin by making a point at 2. The expression represents subtraction, so we will count three
jumps to the left.

The solution is: 2 − 3 = −1

Algebraic Properties of Addition
In a previous lesson you learned the Additive Inverse Property. This property states that the sum of a
number and its opposite is zero. Algebra has many other properties that help you manipulate and organize
information.
The Commutative Property of Addition: For all real numbers a,and b, a + b = b + a.
To commute means to change locations, so the Commutative Property of Addition allows you to rearrange

www.ck12.org 8
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the objects in an addition problem.
The Associative Property of Addition: For all real numbers a, b, and c, (a + b) + c = a + (b + c)

To associate means to group together, so the Associative Property of Addition allows you to regroup the
objects in an addition problem.
The Identity Property of Addition: For any real number a, a + 0 = a

This property allows you to use the fact that the sum of any number and zero is the original value.
Example 3: Simplify the following using the properties of addition:
a) 9 + (1 + 22)

b) 4211 + 0

Solution:
a) It is easier to regroup 9+1, so by applying the Associative Property of Addition, (9+1)+22 = 10+22 = 32

b) The Additive Identity Property states the sum of a number and zero is itself, therefore 4211 + 0 = 4211

Nadia and Peter are building sand castles on the beach. Nadia built a castle two feet tall, stopped for
ice-cream and then added one more foot to her castle. Peter built a castle one foot tall before stopping for
a sandwich. After his sandwich, he built up his castle by two more feet. Whose castle is the taller?

Nadia’s castle is (2 + 1) feet tall. Peter’s castle is (1 + 2) feet tall. According to the Commutative
Property of Addition, the two castles are the same height.

Adding Rational Numbers
To add rational numbers, we must first remember how to rewrite mixed numbers as improper fractions.
Begin by multiplying the denominator of the mixed number to the whole value. Add the numerator to this
product. This value is the numerator of the improper fraction. The denominator is the original.
Example 4: Write 112

3 as an improper fraction:
Solution: 3 × 11 = 33 + 2 = 35. This is the numerator of the improper fraction.

11
2
3

=
35
3
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Now that we know how to rewrite a mixed number as an improper fraction, we can begin to add rational
numbers. There is one thing to remember when finding the sum or difference of rational numbers: the
denominators must be equivalent.
The Addition Property of Fractions: For all real numbers a, b, and c, a

c + b
c = a+b

c

Watch this video for further explanation on adding fractions with unlike denominators. This video shows
how to add fractions using a visual model.
http://www.teachertube.com/viewVideo.php?video_id=103926&#38;title=Adding_Fractions_with_Un-
like_Denominators

Subtraction of Rational Numbers
In the previous two lessons you have learned how to find the opposite of a rational number and to add
rational numbers. You can use these two concepts to subtract rational numbers. Suppose you want to find
the difference of 9 and 12. Symbolically, it would be 9 − 12. Begin by placing a dot at nine and move to
the left 12 units.

9 − 12 = −3

Rule: To subtract a number, add its opposite.

3 − 5 = 3 + (−5) = −2 9 − 16 = 9 + (−16) = −7

A special case of this rule can be written when trying to subtract a negative number.
The Opposite-Opposite Property: For any real numbers a and b, a − (−b) = a + b.
Example 1: Simplify −6 − (−13)

Solution: Using the Opposite-Opposite Property, the double negative is rewritten as a positive.

−6 − (−13) = −6 + 13 = 7

Example 2: Simplify 5
6 −
(
− 1

18

)
:

Solution: Begin by using the Opposite-Opposite Property

5
6

+
1
18

Next, create a common denominator: 5×3
6×3 + 1

18 = 15
18 + 1

18

Add the fractions: 16
18

Reduce: 2×2×2×2
3×3×2 = 8

9

Practice Set: Addition of Integers
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
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number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. Addition of Rational Numbers (7:40)

Figure 1.3: None (Watch Youtube Video)

http://www.youtube.com/v/BKEtsv9MbyY?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

In exercises 1 and 2, write the sum represented by the moves on the number line.

1.

2.

Find the sum. Write the answer in its simplest form.

3. 3
7 + 2

7
4. 3

10 + 1
5

5. 5
16 + 5

12
6. 3

8 + 9
16

7. 8
25 + 7

10
8. 1

6 + 1
4

9. 7
15 + 2

9
10. 5

19 + 2
27

11. −2.6 + 11.19
12. −8 + 13
13. −7.1 + (−5.63)
14. 9.99 + (−0.01)
15. 47

8 + 11
2
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16. −31
3 +
(
−23

4

)
In 17 – 20, which property of addition does each situation involve?

17. Whichever order your groceries are scanned at the store, the total will be the same.
18. Suppose you go buy a DVD for $8.00, another for $29.99, and a third for $14.99. You can add

(8 + 29.99) + 14.99 or you can add 8 + (29.99 + 14.99) to obtain the total.
19. Shari’s age minus the negative of Jerry’s age equals the sum of the two ages.
20. Kerri has 16 apples and has added zero additional apples. Her current total is 16 apples.
21. Nadia, Peter and Ian are pooling their money to buy a gallon of ice cream. Nadia is the oldest and

gets the greatest allowance. She contributes half of the cost. Ian is next oldest and contributes one
third of the cost. Peter, the youngest, gets the smallest allowance and contributes one fourth of the
cost. They figure that this will be enough money. When they get to the check-out, they realize that
they forgot about sales tax and worry there will not be enough money. Amazingly, they have exactly
the right amount of money. What fraction of the cost of the ice cream was added as tax?

22. A blue whale dives 160 feet below the surface then rises 8 feet. Write the addition problem and find
the sum.

23. The temperature in Chicago, Illinois one morning was −8◦F. Over the next six hours the temperature
rose 25 degrees Fahrenheit. What was the new temperature?

Practice Set: Subtraction of Integers
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. Subtraction of Rational Numbers (10:22)

Figure 1.4: None (Watch Youtube Video)

http://www.youtube.com/v/lLIo4kGRBEw?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

In 1 – 20, subtract the following rational numbers. Be sure that your answer is in the simplest form.

1. 9 − 14
2. 2 − 7
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3. 21 − 8
4. 8 − (−14)
5. −11 − (−50)
6. 5

12 −
9
18

7. 5.4 − 1.01
8. 2

3 −
1
4

9. 3
4 −

1
3

10. 1
4 −
(
−2

3

)
11. 15

11 −
9
7

12. 2
13 −

1
11

13. −7
8 −
(
−8

3

)
14. 7

27 −
9
39

15. 6
11 −

3
22

16. −3.1 − 21.49
17. 13

64 −
7
40

18. 11
70 −

11
30

19. −68 − (−22)
20. 1

3 −
1
2

21. KMN stock began the day with a price of $4.83 per share. At the closing bell, the price dropped
$0.97 per share. What was the closing price of KMN stock?

13 www.ck12.org
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1.3 Multiplication and Division of Rational Num-
bers

When you began learning how to multiply whole numbers, you replaced repeated addition with the mul-
tiplication sign (×). For example,

6 + 6 + 6 + 6 + 6 = 5 × 6 = 30

Multiplying rational numbers is performed the same way. We will start with the Multiplication Property
of -1.

Properties of Multiplication
The Multiplication Property of -1: For any real numbers a, (−1) × a = −a.
This can be summarized by saying ”a number times a negative is the opposite of the number”.
Example 1: Evaluate −1 · 9, 876.
Solution: Using the Multiplication Property of −1: −1 · 9, 876 = −9, 876.
This property can also be used when the values are negative, as shown in example 2.
Example 2: Evaluate −1 · −322.
Solution: Using the Multiplication Property of −1: −1 · −322 = 322.
A basic algebraic property is the Multiplicative Identity. Similar to the Additive Identity, this property
states that any value multiplied by 1 will result in the original value.
The Identity Property of Multiplication: For any real numbers a, (1) × a = a.
A third property of multiplication is the Multiplication Property of Zero. This property states that any
value multiplied by zero will result in zero.
The Zero Property of Multiplication: For any real numbers a, (0) × a = 0.

Multiplying Rational Numbers
You’ve decided to make cookies for a party. The recipe you’ve chosen makes 6 dozen cookies, but you only
need 2 dozen. How do you reduce the recipe?

www.ck12.org 14
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In this case, you should not use subtraction to find the new values. Subtraction means to make less by
taking away. You haven’t made any cookies, therefore cannot take any away. Instead, you need to make
2
6 or

1
3 of the original recipe. This process involves multiplying fractions.

For any real numbers a, b, c, d where b , 0 and d , 0,
a
b
· c

d
=

ac
bd

Example 3: The original cookie recipe calls for 8 cups flour. How much is needed for the reduced recipe?
Solution: Begin by writing the multiplication situation. 8 · 13 . We need to rewrite this product in the form
of the property above. In order to perform this multiplication, you need to rewrite 8 as the fraction 8

1 .

8 × 1
3

=
8
1
× 1

3
=

8 · 1
1 · 3 =

8
3

= 2
2
3

You will need 2 2
3 cups flour.

Multiplication of fractions can also be shown visually. For example, to multiply 1
3 ·

2
5 , draw one model to

represent the first fraction and a second model to represent the second fraction.

By placing one model (divided in thirds horizontally) on top of the other (divided in fifths vertically) you
divide one whole rectangle into bd smaller parts. Shade ac smaller regions.

The product of the two fractions is the shaded regions
total regions

1
3
· 2
5

=
2
15

Example 4: Simplify 3
7 ·

4
5

Solution: By drawing visual representations, you can see
3
7
· 4
5

=
12
35

More Properties of Multiplication
Properties that hold true for addition such as the Associative Property and Commutative Property also
hold true for multiplication. They are summarized below.
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The Associative Property of Multiplication: For any real numbers a, b, and c,

(a · b) · c = a · (b · c)

The Commutative Property of Multiplication: For any real numbers a and b,

a(b) = b(a)

The Same Sign Multiplication Rule: The product of two positive or two negative numbers is positive.
The Different Sign Multiplication Rule: The product of a positive number and a negative number is
a negative number.

Solving Real-World Problems Using Multiplication

Example 5: Anne has a bar of chocolate and she offers Bill a piece. Bill quickly breaks off 1
4 of the bar

and eats it. Another friend, Cindy, takes 1
3 of what was left. Anne splits the remaining candy bar into two

equal pieces which she shares with a third friend, Dora. How much of the candy bar does each person get?
Solution: Think of the bar as one whole.
1 − 1

4 = 3
4 . This is the amount remaining after Bill takes his piece.

1
3 ×

3
4 = 1

4 . This is the fraction Cindy receives.
3
4 −

1
4 = 2

4 = 1
2 . This is the amount remaining after Cindy takes her piece.

Anne divides the remaining bar into two equal pieces. Every person receives 1
4 of the bar.

Example 6: Doris’ truck gets 102
3 miles per gallon. Her tank is empty so she fills it with 51

2 gallons.
How far can she travel?
Solution: Begin by writing each mixed number as an improper fraction.

10
2
3

=
32
3

5
1
2

=
11
2

Now multiply the two values together.

32
3
· 11

2
=

352
6

= 58
4
6

= 58
2
3

Doris can travel 58 2
3 miles on 5.5 gallons of gas.
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Division of Rational Numbers
So far in this chapter you have added, subtracted, and divided rational numbers. It now makes sense to
learn how to divide rational numbers. We will begin with a definition of inverse operations.
Inverse operations ”undo” each other.
For example, addition and subtraction are inverse operations because addition cancels subtraction and vice
versa. The additive identity results in a sum of zero. In the same sense multiplication and division are
inverse operations. This leads into the next property: The Inverse Property of Multiplication.

Inverse Property of Multiplication

For every nonzero number a, there is a multiplicative inverse 1
a such that a

(
1
a

)
= 1.

The values of a and 1
a are called reciprocals. In general, two nonzero numbers whose product is 1 are

reciprocals.
Reciprocal: The reciprocal of a nonzero rational number a

b is
b
a .

Note: The number zero does not have a reciprocal.

Using Reciprocals to Divide Rational Numbers
When dividing rational numbers, use the following rule:
‘‘When dividing rational numbers, multiply by the ‘right’ reciprocal.”
In this case, the ‘‘right” reciprocal means to take the reciprocal of the fraction on the right-hand side of
the division operator.
Example 1: Simplify 2

9 ÷
3
7 .

Solution: Begin by multiplying by the ‘‘right” reciprocal

2
9
× 7

3
=

14
27

Example 2: Simplify 7
3 ÷

2
3 .

Solution: Begin by multiplying by the ‘‘right” reciprocal.

7
3
÷ 2

3
=

7
3
× 3

2
=

7 · 3
2 · 3 =

7
2

Instead of the division symbol ÷, you may see a large fraction bar. This is seen in the next example.

Example 3: Simplify
2
3
7
8

.

Solution: The fraction bar separating 2
3 and

7
8 indicates division.

2
3
÷ 7

8

Simplify as in example 2:

2
3
× 8

7
=

16
21
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Using Reciprocals to Solve Real-World Problems
The need to divide rational numbers is necessary for solving problems in physics, chemistry, and manu-
facturing. The following example illustrates the need to divide fractions in physics.
Example 4: Newton’s Second Law relates acceleration to the force of an object and its mass: a = F

m .
Suppose F = 71

3 and m = 1
5 . Find a, the acceleration.

Solution: Before beginning the division, the mixed number of force must be rewritten as an improper
fraction.
Replace the fraction bar with a division symbol and simplify: a = 22

3 ÷
1
5

22
3 ×

5
1 = 110

3 = 362
3 . Therefore, the acceleration is 362

3 m/s2

Example 5: Anne runs a mile and a half in one-quarter hour. What is her speed in miles per hour?
Solution: Use the formula speed = distance

time .

s = 1.5 ÷ 1
4

Rewrite the expression and simplify: s = 3
2 ·

4
1 = 4·3

2·1 = 12
2 = 6 mi/hr

Practice Set: Multiplication of Integers
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. Multiplication of Rational Numbers (8:56)

Figure 1.5: None (Watch Youtube Video)

http://www.youtube.com/v/lBi9bwz08EY?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

Multiply the following rational numbers.

1. 1
2 ·

3
4

2. −7.85 · −2.3
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3. 2
5 ·

5
9

4. 1
3 ·

2
7 ·

2
5

5. 4.5 · −3
6. 1

2 ·
2
3 ·

3
4 ·

4
5

7. 5
12 ×

9
10

8. 27
5 · 0

9. 2
3 ×

1
4

10. −11.1(4.1)
11. 3

4 ×
1
3

12. 15
11 ×

9
7

13. 2
7 · −3.5

14. 1
13 ×

1
11

15. 7
27 ×

9
14

16.
(
3
5

)2
17. 1

11 ×
22
21 ×

7
10

18. 5.75 · 0

In 19 – 21, state the property that applies to each of the following situations.
19. A gardener is planting vegetables for the coming growing season. He wishes to plant potatoes and has
a choice of a single 8 by 7 meter plot, or two smaller plots of 3 by 7 meters and 5 by 7 meters. Which
option gives him the largest area for his potatoes?
20. Andrew is counting his money. He puts all his money into $10 piles. He has one pile. How much
money does Andrew have?
21. Nadia and Peter are raising money by washing cars. Nadia is charging $3 per car, and she washes five
cars in the first morning. Peter charges $5 per car (including a wax). In the first morning, he washes and
waxes three cars. Who has raised the most money?
In 3 – 11, find the multiplicative inverse of each of the following.

3. 100
4. 2

8
5. −19

21
6. 7
7. − z3

2xy2
8. 0
9. 1

3
10. −19

18

11. 3xy
8z

Practice Set: Division of Integers

Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
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same in both. Division of Rational Numbers (8:20)

Figure 1.6: None (Watch Youtube Video)

http://www.youtube.com/v/I0b5-7UuwQ8?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

In 12 - 20, divide the following rational numbers. Be sure that your answer in the simplest form.

12. 5
2 ÷

1
4

13. 1
2 ÷

7
9

14. 5
11 ÷

6
7

15. 1
2 ÷

1
2

16. − x
2 ÷

5
7

17. 1
2 ÷

x
4y

18.
(
−1

3

)
÷
(
−3

5

)
19. 7

2 ÷
7
4

20. 11 ÷
(
− x

4

)
In 21 – 23, evaluate the expression.

21. x
y for x = 3

8 and y = 4
3

22. 4z ÷ u for u = 0.5 and z = 10
23. −6m for m = 2

5
24. The label on a can of paint states that it will cover 50 square feet per pint. If I buy a 1

8 pint sample,
it will cover a square two feet long by three feet high. Is the coverage I get more, less or the same as
that stated on the label?

25. The world’s largest trench digger, ‘‘Bagger 288,” moves at 3
8 mph. How long will it take to dig a

trench 2
3 mile long?

26. A 2
7 Newton force applied to a body of unknown mass produces an acceleration of

3
10 m/s2. Calculate

the mass of the body. Note: Newton = kg m/s2

27. Explain why the reciprocal of a nonzero rational number is not the same as the opposite of that
number.

28. Explain why zero does not have a reciprocal.
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1.4 Exponents, Roots and Scientific Notation
Using Exponents

On the first day of Teen Adventure, Kelly thought they would be hiking, but when the group assembled
at the Lafayette Place Campground she realized that there was a lot to do before they could begin hiking.
First, the leaders organized each group into 10 hikers with 2 leaders each. Then the leaders split off with
their groups to do some training.
There was a lot to learn. The leaders of Kelly’s group, Scott and Laurel began by having the hikers
introduce themselves and share a little about their hiking experience. They learned that the group would
be taking it easy the first week while everyone got into shape and had a chance to get to know each other.
The hiking would get more strenuous as the time went on.
After introductions, Scott and Laurel gave the campers two tents. Since there were five boys and five girls
in each group, the team would need two tents. There would be times when they would be sleeping in
cabins, but there also would be times where tents would be necessary.
Their first task was to set up the tent and figure out the square footage of the floor. The girls and boys
were each given a Kelty Trail Dome 6.
Kelly and the other girls took one tent and began to take it out of its package. They were so excited that
they did not pay attention and almost lost the directions. Luckily, Kara saw this and caught them before
the wind did. Kelly looked at the directions. The tent was sized to sleep six so it would be perfect for
them and one of the leaders.
Dimensions of the floor = 1202 inches
Kelly and Jessica looked at the dimensions. Who would have thought that they would be solving math
problems when hiking! Jessica took out a piece of paper and began working on the problem.
1202 inches is a measurement that has an exponent. To figure out the dimensions of the floor
of the tent you will need to know how to work with exponents. In this lesson you will learn
all about exponents. By the end of this lesson, you will know how to figure out the area of
floor of the tent.
What You Will Learn
In this lesson you will learn how to do the following skills.

• Identify whole number powers, bases and exponents.
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• Evaluate powers with variable bases.
• Write variable expressions involving exponents to represent and solve real-world problems.

Identify Whole Number Powers, Bases and Exponents
Sometimes, we have to multiply the same number several times. We can say that we are multiplying the
number by itself in this case.
4 × 4 × 4 is 4 multiplied by itself three times.
When we have a situation like this, it is helpful to use a little number to show how many times to multiply
the number by itself. That little number is called an exponent.
If we were going to write 4×4×4 with an exponent, we would write 43. This lesson is all about exponents.
By the end of it, you will how and when to use them and how helpful this shortcut is for multiplication.
Using exponents has an even fancier name too. We can say that we use exponential notation when we
express multiplication in terms of exponents.
We can use exponential notation to write an expanded multiplication problem into a form with an
exponent, we write 4 × 4 × 4 with an exponent = 43

We can work the other way around too. We can write a number with an exponent as a long multiplication
problem and this is called expanded form.
The base is the number being multiplied by itself in this case the base is 4.
The exponent tells how many times to multiply the base by itself in this case, it is a 3.
Using an exponent can also be called ‘‘raising to a power.” The exponent represents the power.
Here 43 would be read as ‘‘Four to the third power.”
Let’s look at an example.
Example
Write the following in exponential notation: 6 × 6 × 6 × 6

Exponential Notation means to write this as a base with an exponent.
Six times itself four times = 64

This is our answer.
Example
Write the following in expanded form: 53

Expanded form means to write this out as a multiplication problem.
5 × 5 × 5

This is our answer.
We can also evaluate expressions with variables.
Example
43

Our first step is to write it out into expanded form.
4 × 4 × 4

Now multiply.
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4 × 4 = 16 × 4 = 64

Our answer is 64.
Here is one more that is a little harder. It is an example that is an expression with two terms.
Example
23 + 42

To evaluate this expression write it out in expanded form.
(2)(2)(2) + (4)(4)

Now multiply each part of the expression.
8 + 16
24

Our answer is 24.
Lesson Exercises

1. Write the following in exponential form: 3 × 3 × 3 × 3 × 3
2. Write the following in expanded form and evaluate the expression: 63

3. Evaluate: 43 − 52

Square Roots

Human chess is a variation of chess, often played at Renaissance fairs, in which people take on the roles of
the various pieces on a chessboard. The chessboard is played on a square plot of land 324 square meters
with the chess squares marked on the grass. How long is each side of the chessboard?
To answer this question, you will need to know how to find the square root of a number.
The square root of a number n is any number such that s2 = n.
Every positive number has two square roots, the positive and the negative. The symbol used to represent
the square root is

√
x. It is assumed that this is the positive square root of x. To show both the positive

and negative values, you can use the symbol ±, read ‘‘plus or minus.”
For example;
√

81 = 9 means the positive square root of 81
−
√

81 = −9 means the negative square root of 81
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±
√

81 = ±9 means the positive or negative square root of 81
Example 1: The human chessboard measures 324 square meters. How long is one side of the square?
Solution: The area of a square is s2 = Area. The value of Area can be replaced with 324.

s2 = 324

The value of s represents the square root of 324.

s =
√

324 = 18

The chessboard is 18 meters long by 18 meters wide.

Approximating Square Roots
When the square root of a number is a whole number, this number is called a perfect square. 9 is a
perfect square because

√
9 = 3.

Not all square roots are whole numbers. Many square roots are irrational numbers, meaning there is no
rational number equivalent. For example, 2 is the square root of 4 because 2× 2 = 4. The number 7 is the
square root of 49 because 7 × 7 = 49. What is the square root of 5?
There is no whole number multiplied by itself to equal five, so the

√
5 is not a whole number. To find the

value of
√

5, we can use estimation.
To estimate the square root of a number, look for the perfect integers less than and greater than the
value, then estimate the decimal.
Example 2: Estimate

√
5.

Solution: The perfect square below 5 is 4 and the perfect square above 5 is 9. Therefore, 4 < 5 < 9.
Therefore,

√
5 is between

√
4 and

√
9, or 2 <

√
5 < 3. Because 5 is closer to 4 than 9, the decimal is a low

value.
√

5 ≈ 2.2

Identifying Irrational Numbers
Recall the number hierarchy from a previous lesson. Real numbers have two categories: rational and
irrational. If a value is not a perfect square, then it is considered an irrational number. These numbers
cannot be written as a fraction because the decimal does not end (non-terminating) and does not repeat
a pattern (non-repeating). Although irrational square roots cannot be written as fractions, we can still
write them exactly, without typing the value into a calculator.
For example, suppose we do not have a calculator and you need to find

√
18. You know there is no whole

number squared that equals 18, so
√

18 is an irrational number. The value is between
√

16 = 4 and√
25 = 5. However, we need to find an exact value of

√
18.

Begin by writing the prime factorization of
√

18.
√

18 =
√

9 × 2 =
√

9 ×
√

2. The
√

9 = 3 but
√

2 does
not have a whole number value. Therefore, the exact value of

√
18 = 3

√
2.

You can check your answer in the calculator by finding the decimal approximation for each square root.
Example 3: Find the exact value

√
75.

Solution:
√

75 =
√

25 × 3 =
√

25 ×
√

3 = 5
√

3
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Classifying Real Numbers
Example 4: Using the chart found in lesson 2.1, categorize the following numbers:
a) 0
b) -1
c) π3
d)

√
36
9

Solutions:
a) Zero is a whole number, an integer, a rational number, and a real number.
b) -1 is an integer, a rational number, and a real number.
c) π3 is an irrational number and a real number.

d)
√
36
9 = 6

9 = 2
3 . This is a rational number and a real number.

Graphing and Ordering Real Numbers
Every real number can be positioned between two integers. Many times you will need to organize real
numbers to determine the least value, greatest value, or both. This is usually done on a number line.
Example 5: Plot the following rational numbers on the number line.
a) 2

3

b) −3
7

c) π2
d) 57

16

Solutions:
a) 2

3 = 0.6, which is between 0 and 1.

b) −3
7 is between -1 and 0.

c) 57
16 = 3.5625

Practice Set: Square Roots
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
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same in both. Square Roots and Real Numbers (10:18)

Figure 1.7: None (Watch Youtube Video)

http://www.youtube.com/v/BpBh8gvMifs?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

Find the following square roots exactly without using a calculator. Give your answer in the simplest
form.

1.
√

25
2.
√

24
3.
√

20
4.
√

200
5.
√

2000
6.
√

1
4

7.
√

9
4

Use a calculator to find the following square roots. Round to two decimal places.

11.
√

13
12.
√

99
13.
√

123
14.
√

2
15.
√

2000
16.
√

0.25
17.
√

1.35
18.
√

0.37
19.
√

0.7
20.
√

0.01

Classify the following numbers. Include all the categories that the number applies.

21.
√

0.25
22.
√

1.35
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23.
√

20
24.
√

25
25.
√

100
26. Place the following numbers in numerical order, from lowest to highest.√

6
2

61
50

√
1.5

16
13

27. Use the marked points on the number line and identify each proper fraction.

Scientific Notation
Sometimes in mathematics numbers are huge. They are so huge that we use what is called scientific
notation. It is easier when we shorten the number’s decimal places and multiply it by 10 to a specific
power. In this lesson you will learn how to use scientific notation and use it on a calculator.
Powers of 10:

100, 000 = 105

10, 000 = 104

1, 000 = 103

100 = 102

10 = 101

Using Scientific Notation for Large Numbers
Example: If we divide 643,297 by 100,000 we get 6.43297. If we multiply this by 100,000 we get back to
our original number. But we have just seen that 100,000 is the same as 105, so if we multiply 6.43297 by
105 we should also get our original answer. In other words 6.43297 × 105 = 643, 297 Because there are 5
zeros, the decimal moves over 5 places.
Solution: Look at the following examples:

2.08 × 104 = 20, 800

2.08 × 103 = 2, 080

2.08 × 102 = 208

2.08 × 101 = 20.8

2.08 × 100 = 2.08

The power tells how many decimal places to move; positive powers mean the decimal moves to the right.
A positive 4 means the decimal moves four positions the right.
Example 1: Write in scientific notation.
653,937,000
Solution: 653, 937, 000 = 6.53937000 × 100, 000, 000 = 6.53937 × 108

27 www.ck12.org

http://www.ck12.org


Often times we do not keep more than a few decimal places when using scientific notation and we round the
number to the nearest whole number, tenth, or hundredth depending on what the directions say. Rounding
example 1 could look like 6.5 × 108.

Using Scientific Notation for Small Numbers
We’ve seen that scientific notation is useful when dealing with large numbers. It is also good to use when
dealing with extremely small numbers.
Look at the following examples:

2.08 × 10−1 = 0.208

2.08 × 10−2 = 0.0208

2.08 × 10−3 = 0.00208

2.08 × 10−4 = 0.000208

Example 2: The time taken for a light beam to cross a football pitch is 0.0000004 seconds. Write in
scientific notation.
Solution: 0.0000004 = 4 × 0.0000001 = 4 × 1

10,000,000 = 4 × 1
107 = 4 × 10−7

Evaluating Expressions using Scientific Notation
When evaluating expressions with scientific notation, it is easiest to keep the powers of 10 together and
deal with them separately.
Example: (3.2 × 106) · (8.7 × 1011) = 3.2 × 8.7 · 106 × 1011 = 27.84 × 1017 = 2.784 × 101 × 1017 = 2.784 × 1018

Solution: It is best to keep 1 number before the decimal. In order to do that we had to make 27.84 become
2.784 × 101 so we could evaluate the expression simpler.
Example 3: Evaluate the following expression.
(a) (1.7 × 106) · (2.7 × 10−11)

(b) (3.2 × 106) ÷ (8.7 × 1011)

Solution:
(a) (1.7 × 106) · (2.7 × 10−11) = 1.7 × 2.7 · 106 × 10−11 = 4.59 × 10−5

(b) (3.2 × 106) ÷ (8.7 × 1011) = 3.2×106

8.7×1011 = 3.2
8.7 ×

106

1011 = 0.368 × 106−11 = 3.68 × 10−1 × 10−5 = 3.68 × 10−6

You must remember to keep the powers of ten together, and have 1 number before the decimal.

Scientific Notation Using a Calculator
Scientific and graphing calculators make scientific notation easier. To compute scientific notation, use the
[EE] button. This is [2nd] [,] on some TI models or [10χ] which is [2nd] [log].
For example to enter 2.6 × 105 enter 2.6 [EE] 5.
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When you hit [ENTER] the calculator displays 2.6E5 if it’s set in Scientific mode OR it displays 260000
if it’s set in Normal mode.

Solving Real-World Problems Using Scientific Notation

Example: The mass of a single lithium atom is approximately one percent of one millionth of one billionth
of one billionth of one kilogram. Express this mass in scientific notation.
Solution: We know that percent means we divide by 100, and so our calculation for the mass (in kg) is
1

100 ×
1

1,000,000 ×
1

1,000,000,000 ×
1

1,000,000,000 = 10−2 × 10−6 × 10−9 × 10−9

Next, we use the product of powers rule we learned earlier in the chapter.

10−2 × 10−6 × 10−9 × 10−9 = 10((−2)+(−6)+(−9)+(−9)) = 10−26 kg.

The mass of one lithium atom is approximately 1 × 10−26 kg.

Practice Set: Scientific Notation
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. CK-12 Basic Algebra: Scientific Notation (14:26)

Write the numerical value of the following.

1. 3.102 × 102

2. 7.4 × 104

3. 1.75 × 10−3
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Figure 1.8: Scientific Notation (Watch Youtube Video)

http://www.youtube.com/v/i6lfVUp5RW8?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

4. 2.9 × 10−5

5. 9.99 × 10−9

6. (3.2 × 106) · (8.7 × 1011)
7. (5.2 × 10−4) · (3.8 × 10−19)
8. (1.7 × 106) · (2.7 × 10−11)
9. (3.2 × 106) ÷ (8.7 × 1011)
10. (5.2 × 10−4) ÷ (3.8 × 10−19)
11. (1.7 × 106) ÷ (2.7 × 10−11)

Write the following numbers in scientific notation.

12. 120,000
13. 1,765,244
14. 63
15. 9,654
16. 653,937,000
17. 1,000,000,006
18. 12
19. 0.00281
20. 0.000000027
21. 0.003
22. 0.000056
23. 0.00005007
24. 0.00000000000954
25. The moon is approximately a sphere with radius r = 1.08 × 103 miles. Use the formula Surface

Area = 4πr2 to determine the surface area of the moon, in square miles. Express your answer in
scientific notation, rounded to 2 significant figures.

26. The charge on one electron is approximately 1.60 × 10−19 coulombs. One Faraday is equal to the
total charge on 6.02 × 1023 electrons. What, in coulombs, is the charge on one Faraday?

27. Proxima Centauri, the next closest star to our Sun is approximately 2.5 × 1013 miles away. If light
from Proxima Centauri takes 3.7 × 104 hours to reach us from there, calculate the speed of light in
miles per hour. Express your answer in scientific notation, rounded to 2 significant figures.
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1.5 Order of Operations
Introduction

The Aviary Dilemma

Keisha loves the birds in the aviary at the city zoo. Her favorite part of the aviary is the bird rescue. Here
the zoo staff rescues injured birds, helps them to heal and then releases them again. Currently, they have
256 birds in the rescue. Today, Keisha is has a special visit planned with Ms. Thompson who is in charge
of the bird rescue.
When Keisha arrives, Ms. Thompson is already hard at work. She tells Keisha that there are new baby
birds in the rescue. Three of the birds have each given birth to five baby birds. Keisha can’t help grinning
as she walks around. She can hear the babies chirping. In fact, it sounds like they are everywhere.
‘‘It certainly sounds like a lot more babies,” Keisha says.
‘‘Yes,” Ms. Thompson agrees. ‘‘We also released two birds yesterday.”
‘‘That is great news,” Keisha says smiling.
‘‘Yes, but we also found three new injured birds. Our population has changed again.”
‘‘I see,” Keisha adds, ‘‘That is 256+3×5−2+3 that equals 1296 birds, I think. I’m not sure, that doesn’t
seem right.”
Is Keisha’s math correct?
How many birds are there now?
Can you figure it out?
This is a bit of a tricky question. You will need to learn some new skills to help Keisha determine the
number of birds in the aviary.
Pay attention. By the end of the lesson, you will know all about the order of operations. Then you will be
able to help Keisha with the bird count.
I. Evaluating Numerical Expressions with the Four Operations
This lesson begins with evaluating numerical expressions. But before we can do that we need to answer
one key question, ‘‘What is an expression?”
To understand what an expression is, let’s compare it with an equation.
An equation is a number sentence that can be solved. It has an equal sign where one side of
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the equals sign is equal to the other side of the equals sign.
Example

3 + 4 = 7

This is an equation. It has an equals sign and can be solved.
What is an expression then?
An expression is a number sentence without an equals sign. It can be simplified and/or
evaluated.

Example

4 + 3 × 5

Now this expression can be confusing because it has both addition and multiplication in it.
Do we need to add or multiply first?
To figure this out, we are going to learn something called the Order of Operations.
The Order of Operation is a way of evaluating expressions. It lets you know what order to
complete each operation in.
Order of Operations
P - parentheses
E - exponents
MD - multiplication or division in order from left to right
AS - addition or subtraction in order from left to right

Take a few minutes to write these down in a notebook.
Now that you know the order of operations, let’s go back to our example.
Example

4 + 3 × 5

Here we have an expression with addition and multiplication.
We can look at the order of operations and see that multiplication comes before addition. We need to
complete that operation first.
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4 + 3 × 5
4 + 15
= 20

When we evaluate this expression using order of operations, our answer is 20.
What would have happened if we had NOT followed the order of operations?
Example

4 + 3 × 5

We probably would have solved the problem in order from left to right.

4 + 3 × 5
7 × 5
= 35

This would have given us an incorrect answer. It is important to always follow the order of
operations.
Here are few for you to try on your own.

1. 8 − 1 × 4 + 3 =
2. 2 × 6 + 8 ÷ 2 =
3. 5 + 9 × 3 − 6 + 2 =

II. Evaluating Numerical Expressions Using Powers and Grouping Symbols
We can also use the order of operations when we have exponent powers and grouping symbols like
parentheses.
In our first section, we didn’t have any expressions with exponents or parentheses.
In this section, we will be working with them too.
Let’s review where exponents and parentheses fall in the order of operations.
Order of Operations
P - parentheses
E - exponents
MD - multiplication or division in order from left to right
AS - addition or subtraction in order from left to right
Wow! You can see that according to the order of operations parentheses comes first. We always do the
work in parentheses first. Then we evaluate exponents.
Let’s see how this works with a new example.
Example

2 + (3 − 1) × 2
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In this example, we can see that we have four things to look at.
We have 1 set of parentheses, addition, subtraction in the parentheses and multiplication.
We can evaluate this expression using the order of operations.
Example

2 + (3 − 1) × 2
2 + 2 × 2
2 + 4
= 6

Our answer is 6.
What about when we have parentheses and exponents?
Example

35 + 32 − (3 × 2) × 7

We start by using the order of operations. It says we evaluate exponents first.

32 = 3 × 3 = 9
35 + 9 − (3 × 2) × 7

Next, we evaluate parentheses.

3 × 2 = 6
35 + 9 − 6 × 7

Next, we complete multiplication or division in order from left to right. We have multiplication.

6 × 7 = 42
35 + 9 − 42

Next, we complete addition and/or subtraction in order from left to right.

35 + 9 = 44
44 − 42 = 2

Our answer is 2.
Now, consider the expression 8 + (5)(4) − (6 + 10 ÷ 2) + 44. Simply using order of operations. Then watch
the video explanation for this problem.

Here are a few for you to try on your own.
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Figure 1.9: (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/3554

1. 16 + 23 − 5 + (3 × 4)
2. 92 + 22 − 5 × (2 + 3)
3. 82 ÷ 2 + 4 − 1 × 6

III. Use the Order of Operations to Determine if an Answer is True
We just finished using the order of operations to evaluate different expressions.
We can also use the order of operations to ‘‘check” our work.
In this section, you will get to be a ‘‘Math Detective.”

As a math detective, you will be using the order of operations to determine whether or not someone else’s
work is correct.
Here is a worksheet that has been completed by Joaquin.
Your task is to check Joaquin’s work and determine whether or not his work is correct.
Use your notebook to take notes.

If the expression has been evaluated correctly, then please make a note of it. If it is incorrect, then
re-evaluate the expression correctly.
Here are the problems that are on Joaquin’s worksheet.
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Did you check Joaquin’s work?
Let’s see how you did with your answers. Take your notebook and check your work with
these correct answers.
Let’s begin with problem number 1.
We start by adding 4 + 1 which is 5. Then we multiply 7× 5 and 7× 2. Since multiplication comes next in
our order of operations. Finally we subtract 35 − 14 = 21.

Joaquin’s work is correct.
Problem Number 2
We start by evaluating the exponents. 3 squared is 9 and 4 squared is 16. Next we multiply 3 × 2 = 6.
Finally we can complete the addition and subtraction in order from left to right. Our final answer is 22.
Joaquin’s work is correct.
Problem Number 3
We start with the multiplication and multiply 3×2 which is 6. Then we complete the parentheses 7−1 = 6.
Now we can complete the addition and subtraction in order from left to right. The answer correct is 13.
Uh Oh, Joaquin’s answer is incorrect. How did Joaquin get 19 as an answer?
Well, if you look, Joaquin did not follow the order of operations. He just did the operations in order from
left to right. If you don’t multiply 3 × 2 first, then you get 19 as an answer instead of 16.
Problem Number 4
Let’s complete the work in parentheses first, 8 × 2 = 16 and 5 × 2 = 10. Next we evaluate the exponent, 3
squared is 9. Now we can complete the addition and subtraction in order from left to right. The answer
is 17.
Joaquin’s work is correct.
Problem Number 5
First, we need to complete the work in parentheses, 6 × 3 = 18. Next, we complete the multiplication
2× 3 = 6. Now we can evaluate the addition and subtraction in order from left to right. Our answer is 30.
Uh Oh, Joaquin got mixed up again. How did he get 66? Let’s look at the problem. Oh, Joaquin subtracted
18− 2 before multiplying. You can’t do that. He needed to multiply 2× 3 first then he needed to subtract.
Because of this, Joaquin’s work is not accurate.
How did you do?
Remember, a Math Detective can check any answer by following the order of operations.
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IV. Insert Grouping Symbols to Make a Given Answer True
Sometimes a grouping symbol can help us to make an answer true. By putting a grouping symbol, like
parentheses, in the correct spot, we can change an answer.
Let’s try this out.
Example

5 + 3 × 2 + 7 − 1 = 22

Now if we just solve this problem without parentheses, we get the following answer.

5 + 3 × 2 + 7 − 1 = 17

How did we get this answer?
Well, we began by completing the multiplication, 3×2 = 6. Then we completed the addition and subtraction
in order from left to right. That gives us an answer of 17.
However, we want an answer of 22.
Where can we put the parentheses so that our answer is 22?
This can take a little practice and you may have to try more than one spot too.
Let’s try to put the parentheses around 5 + 3.
Example

(5 + 3) × 2 + 7 − 1 = 22

Is this a true statement?
Well, we begin by completing the addition in parentheses, 5+3 = 8. Next we complete the multiplication,
8 × 2 = 16.
Here is our problem now.

16 + 7 − 1 = 22

Next, we complete the addition and subtraction in order from left to right.
Our answer is 22.
Here are a few for you to try on your own. Insert a set of parentheses to make each a true
statement.

1. 6 − 3 + 4 × 2 + 7 = 39
2. 8 × 7 + 3 × 8 − 5 = 65
3. 2 + 5 × 2 + 18 − 4 = 28

The Aviary Dilemma
Let’s look back at Keisha and Ms. Thompson and the bird dilemma at the zoo.
Here is the original problem.
Keisha loves the birds in the aviary at the city zoo. Her favorite part of the aviary is the bird rescue. Here
the zoo staff rescues injured birds, helps them to heal and then releases them again. Currently, they have
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256 birds in the rescue. Today, Keisha is has a special visit planned with Ms. Thompson who is in charge
of the bird rescue.
When Keisha arrives, Ms. Thompson is already hard at work. She tells Keisha that there are new baby
birds in the rescue. Three of the birds have each given birth to five baby birds. Keisha can’t help grinning
as she walks around. She can hear the babies chirping. In fact, it sounds like they are everywhere.
‘‘It certainly sounds like a lot more babies,” Keisha says.
‘‘Yes,” Ms. Thompson agrees. ‘‘We also released two birds yesterday.”
‘‘That is great news,” Keisha says smiling.
‘‘Yes, but we also found three new injured birds. Our population has changed again.”
‘‘I see,” Keisha adds, ‘‘That is 256+3×5−2+3 that equals 1296 birds, I think. I’m not sure, that doesn’t
seem right.”
We have an equation that Keisha wrote to represent the comings and goings of the birds in the aviary.
Before we figure out if Keisha’s math is correct, let’s underline any important information in the problem.
Wow, there is a lot going on. Here is what we have to work with.
256 birds
3 × 5 - three birds each gave birth to five baby birds

1. birds were released
2. injured birds were found.

Since we started with 256 birds, that begins our equation. Then we can add in all of the pieces of the
problem.
256 + 3 × 5 − 2 + 3 =

This is the same equation that Keisha came up with. Let’s look at her math.
Keisha says, ‘‘That is 256 + 3 × 5 − 2 + 3 that equals 1296 birds, I think. I’m not sure, that doesn’t seem
right.”
It isn’t correct. Keisha forgot to use the order of operations.
According to the order of operations, Keisha needed to multiply 3 × 5 BEFORE completing any of the
other operations.
Let’s look at that.

256 + 3 × 5 − 2 + 3 =
256 + 15 − 2 + 3 =

Now we can complete the addition and subtraction in order from left to right.
256 + 15 − 2 + 3 = 272

The new bird count in the aviary is 272 birds.
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Time to Practice
Directions: Evaluate each expression according to the order of operations.
1. 2 + 3 × 4 + 7 =

2. 4 + 5 × 2 + 9 − 1 =

3. 6 × 7 + 2 × 3 =

4. 4 × 5 + 3 × 1 − 9 =

5. 5 × 3 × 2 + 5 − 1 =

6. 4 + 7 × 3 + 8 × 2 =

7. 9 − 3 × 1 + 4 − 7 =

8. 10 + 3 × 4 + 2 − 8 =

9. 11 × 3 + 2 × 4 − 3 =

10. 6 + 7 × 8 − 9 × 2 =

11. 3 + 42 − 5 × 2 + 9 =

12. 22 + 5 × 2 + 62 − 11 =

13. 32 × 2 + 4 − 9 =

14. 6 + 3 × 22 + 7 − 1 =

15. 7 + 2 × 4 + 32 − 5 =

16. 3 + (2 + 7) − 3 + 5 =

17. 2 + (5 − 3) + 72 − 11 =

18. 4 × 2 + (6 − 4) − 9 + 5 =

19. 82 − 4 + (9 − 3) + 12 =

20. 73 − 100 + (3 + 4) − 9 =

Directions: Check each answer using order of operations. Write whether the answer is true or false.
21. 4 + 5 × 2 + 8 − 7 = 15

22. 4 + 3 × 9 + 6 − 10 = 104

23. 6 + 22 × 4 + 3 × 6 = 150

24. 3 + 6 × 3 + 9 × 7 − 18 = 66
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25. 7 × 23 + 4 − 9 × 3 − 8 = 25

Directions: Insert grouping symbols to make each a true statement.
26. 4 + 5 − 2 + 3 − 2 = 8

27. 2 + 3 × 2 − 4 = 6

28. 1 + 9 × 4 + 3 + 2 − 1 = 121

29. 7 + 4 × 3 − 5 × 2 = 23

30. 22 + 5 × 8 − 3 + 4 = 33
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1.6 A Problem-Solving Plan
Much of mathematics apply to real-world situations. To think critically and problem solve are mathematical
abilities. Although this may be the most challenging, it is also the most rewarding.
To be successful in applying mathematics in real-life situations, you must have a ‘‘toolbox” of strategies
to assist you. The last few lessons of many chapters in this FlexBbook are devoted to filling this toolbox
to enable you to become a better problem solver and tackle mathematics in the real world.

Step #1: Read and Understand the Given Problem
Every problem you encounter gives you clues needed to solve it successfully. Here is a checklist you can
use to help you understand the problem.
√ Read the problem carefully. Make sure you read all the sentences. Many mistakes have been made by
failing to fully read the situation.
√ Underline or highlight key words. These include mathematical operations such as sum, difference,
product, and mathematical verbs such as equal, more than, less than, is. Key words also include the nouns
the situation is describing such as time, distance, people, etc.
Visit the Wylie Intermediate Website (http://wylie.region14.net/webs/shamilton/math_clue_words.htm)
for more clue words.
√ Ask yourself if you have seen a problem like this before. Even though the nouns and verbs may be
different, the general situation may be similar to something else you’ve seen.
√ What are you being asked to do? What is the question you are supposed to answer?
√ What facts are you given? These typically include numbers or other pieces of information.
Once you have discovered what the problem is about, the next step is to declare what variables will
represent the nouns in the problem. Remember to use letters that make sense!

Step #2: Make a Plan to Solve the Problem
The next step in the problem-solving plan is to make a plan or develop a strategy. How can the
information you know assist you in figuring out the unknown quantities?
Here are some common strategies that you will learn.

• Drawing a diagram.
• Making a table.
• Looking for a pattern.
• Using guess and check.
• Working backwards.
• Using a formula.
• Reading and making graphs.
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• Writing equations.
• Using linear models.
• Using dimensional analysis.
• Using the right type of function for the situation.

In most problems, you will use a combination of strategies. For example, drawing a diagram and looking
for patterns are good strategies for most problems. Also, making a table and drawing a graph are often
used together. The ‘‘writing an equation” strategy is the one you will work with the most frequently in
your study of algebra.

Step #3: Solve the Problem and Check the Results
Once you develop a plan, you can use it and solve the problem.
The last step in solving any problem should always be to check and interpret the answer. Here are some
questions to help you to do that.

• Does the answer make sense?
• If you substitute the solution into the original problem, does it make the sentence true?
• Can you use another method to arrive at the same answer?

Step #4: Compare Alternative Approaches
Sometimes a certain problem is best solved by using a specific method. Most of the time, however, it can be
solved by using several different strategies. When you are familiar with all of the problem-solving strategies,
it is up to you to choose the methods that you are most comfortable with and that make sense to you. In
this book, we will often use more than one method to solve a problem. This way we can demonstrate the
strengths and weaknesses of different strategies when applied to different types of problems.
Regardless of the strategy you are using, you should always implement the problem-solving plan when you
are solving word problems. Here is a summary of the problem-solving plan.

Step 1: Understand the problem.

Step 2: Devise a plan – Translate. Come up with a way to solve the problem. Set up an
equation, draw a diagram, make a chart or construct a table as a start to begin your problem-
solving plan.

Step 3: Carry out the plan – Solve.

Step 4: Check and Interpret: Check to see if you have used all your information. Then look
to see if the answer makes sense.

Solve Real-World Problems Using a Plan
Example 1: Jeff is 10 years old. His younger brother, Ben, is 4 years old. How old will Jeff be when he
is twice as old as Ben?
Solution: Begin by understanding the problem. Highlight the key words.
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Jeff is 10 years old. His younger brother, Ben, is 4 years old. How old will Jeff be when he is twice
as old as Ben?
The question we need to answer is. ‘‘What is Jeff’s age when he is twice as old as Ben?”
You could guess and check, use a formula, make a table, or look for a pattern.
The key is ‘‘twice as old.” This clue means two times, or double Ben’s age. Begin by doubling possible
ages. Let’s look for a pattern.
4 × 2 = 8. Jeff is already older than 8.
5 × 2 = 10. This doesn’t make sense because Jeff is already 10.
6 × 2 = 12. In two years, Jeff will be 12 and Ben will be 6. Jeff will be twice as old.
Jeff will be 12 years old.
Example 2: Matthew is planning to harvest his corn crop this fall. The field has 660 rows of corn with
300 ears per row. Matthew estimates his crew will have the crop harvested in 20 hours. How many ears of
corn will his crew harvest per hour?

Solution: Begin by highlighting the key information.
Matthew is planning to harvest his corn crop this fall. The field has 660 rows of corn with 300 ears per
row. Matthew estimates his crew will have the crop harvested in 20 hours. How many ears of corn
will his crew harvest per hour?
You could draw a picture (it may take a while), write an equation, look for a pattern, or make a table.
Let’s try to use reasoning.
We need to figure out how many ears of corn are in the field. 660(300) = 198, 000. This is how many ears
are in the field. It will take 20 hours to harvest the entire field, so we need to divide 198,000 by 20 to get
the number of ears picked per hour.

198000
20

= 9, 900

The crew can harvest 9,900 ears per hour.

Practice Set
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
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number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. Word Problem Solving Plan 1 (10:12)

Figure 1.10: Word Problem Solving Plan 1 (Watch Youtube Video)
http://www.ck12.org/flexbook/embed/view/719

1. What are the four steps to solving a problem?
2. Name three strategies you can use to help make a plan. Which one(s) are you most familiar with
already?

3. Which types of strategies work well together? Why?
4. Suppose Matthew’s crew takes 36 hours to harvest the field. How many ears per hour will they
harvest?

5. Why is it difficult to solve Ben and Jeff’s age problem by drawing a diagram?
6. How do you check a solution to a problem? What is the purpose of checking the solution?
7. There were 12 people on a jury, with four more women than men. How many women were there?
8. A rope 14 feet long is cut into two pieces. One piece is 2.25 feet longer than the other. What are the
lengths of the two pieces?

9. A sweatshirt costs $35. Find the total cost if the sales tax is 7.75%.
10. This year you got a 5% raise. If your new salary is $45,000, what was your salary before the raise?
11. It costs $250 to carpet a room that is 14 f t × 18 f t. How much does it cost to carpet a room that is

9 f t × 10 f t?
12. A department store has a 15% discount for employees. Suppose an employee has a coupon worth $10

off any item and she wants to buy a $65 purse. What is the final cost of the purse if the employee
discount is applied before the coupon is subtracted?

13. To host a dance at a hotel you must pay $250 plus $20 per guest. How much money would you have
to pay for 25 guests?

14. It costs $12 to get into the San Diego County Fair and $1.50 per ride. If Rena spent $24 in total,
how many rides did she go on?

15. An ice cream shop sells a small cone for $2.92, a medium cone for $3.50 and a large cone for $4.25.
Last Saturday, the shop sold 22 small cones, 26 medium cones and 15 large cones. How much money
did the store earn?

16. The sum of angles in a triangle is 180 degrees. If the second angle is twice the size of the first angle
and the third angle is three times the size of the first angle, what are the measures of the angles in
the triangle?
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1.7 Problem Solving Strategies, Guess and Check
and Working Backward

This lesson will expand your toolbox of problem-solving strategies to include guess and check and work
backward. Let’s begin by reviewing the four-step problem-solving plan.
Step 1: Understand the problem.
Step 2: Devise a plan – Translate.
Step 3: Carry out the plan – Solve.
Step 4: Look – Check and Interpret.

Develop and Use the Strategy: Guess and Check
The strategy for the ‘‘guess and check” method is to guess a solution and use the guess in the problem
to see if you get the correct answer. If the answer is too big or too small, then make another guess that
will get you closer to the goal. You continue guessing until you arrive at the correct solution. The process
might sound like a long one, however the guessing process will often lead you to patterns that you can use
to make better guesses along the way.
Here is an example of how this strategy is used in practice.
Example 1: Nadia takes a ribbon that is 48 inches long and cuts it in two pieces. One piece is three times
as long as the other. How long is each piece?
Solution: We need to find two numbers that add to 48. One number is three times the other number.

Guess 5 and 15 the sum is 5 + 15 = 20 which is too small
Guess bigger numbers 6 and 18 the sum is 6 + 18 = 24 which is too small

However, you can see that the previous answer is exactly half of 48.
Multiply 6 and 18 by two.

Our next guess is 12 and 36 the sum is 12 + 36 = 48 This is correct.

Develop and Use the Strategy: Work Backward
The ‘‘work backward” method works well for problems in which a series of operations is applied to an
unknown quantity and you are given the resulting value. The strategy in these problems is to start with
the result and apply the operations in reverse order until you find the unknown. Let’s see how this method
works by solving the following problem.
Example 2: Anne has a certain amount of money in her bank account on Friday morning. During the
day she writes a check for $24.50, makes an ATM withdrawal of $80 and deposits a check for $235. At
the end of the day she sees that her balance is $451.25. How much money did she have in the bank at the
beginning of the day?
Solution: We need to find the money in Anne’s bank account at the beginning of the day on Friday. From
the unknown amount we subtract $24.50 and $80 and add $235. We end up with $451.25. We need to
start with the result and apply the operations in reverse.
Start with $451.25. Subtract $235 and add $80 and then add $24.50.

45 www.ck12.org

http://www.ck12.org


451.25 − 235 + 80 + 24.50 = 320.75

Anne had $320.75 in her account at the beginning of the day on Friday.

Plan and Compare Alternative Approaches to Solving Problems
Most word problems can be solved in more than one way. Often one method is more straight-forward
than others. In this section, you will see how different approaches compare for solving different kinds of
problems.
Example 3: Nadia’s father is 36. He is 16 years older than four times Nadia’s age. How old is Nadia?
Solution: This problem can be solved with either of the strategies you learned in this section. Let’s solve
the problem using both strategies.
Guess and Check Method:
We need to find Nadia’s age.
We know that her father is 16 years older than four times her age. Or 4× (Nadia’s age) + 16
We know her father is 36 years old.
Work Backward Method:
Nadia’s father is 36 years old.
To get from Nadia’s age to her father’s age, we multiply Nadia’s age by four and add 16.
Working backwards means we start with the father’s age, subtract 16 and divide by 4.

Solve Real-World Problems Using Selected Strategies as Part of
a Plan
Example 4: Hana rents a car for a day. Her car rental company charges $50 per day and $0.40 per mile.
Peter rents a car from a different company that charges $70 per day and $0.30 per mile. How many miles
do they have to drive before Hana and Peter pay the same price for the rental for the same number of
miles?
Solution: Hana’s total cost is $50 plus $0.40 times the number of miles.
Peter’s total cost is $70 plus $0.30 times the number of miles.
Guess the number of miles and use this guess to calculate Hana’s and Peter’s total cost.
Keep guessing until their total cost is the same.

Guess 50 miles

Check $50 + $0.40(50) = $70 $70 + $0.30(50) = $85
Guess 60 miles

Check $50 + $0.40(60) = $74 $70 + $0.30(60) = $88

Notice that for an increase of 10 miles, the difference between total costs fell from $15 to $14. To get the
difference to zero, we should try increasing the mileage by 140 miles.

www.ck12.org 46

http://www.ck12.org


Guess 200 miles

Check $50 + $0.40(200) = $130 $70 + $0.30(200) = $130 correct

Practice Set
Sample explanations for some of the practice exercises below are available by viewing the following video.
Note that there is not always a match between the number of the practice exercise in the video and the
number of the practice exercise listed in the following exercise set. However, the practice exercise is the
same in both. Problem Solving Word Problems 2 (12:20)

Figure 1.11: None (Watch Youtube Video)

http://www.youtube.com/v/s1QN7sSfBM8?f=videosamp;c=ytapi-CK12Fo
undation-Flexrwikiimport-fg5akohk-0amp;d=AT8BNcsNZiISDLhsoSt-gq

IO88HsQjpE1a8d1GxQnGDmamp;app=youtube_gdata

1. Nadia is at home and Peter is at school which is 6 miles away from home. They start traveling towards
each other at the same time. Nadia is walking at 3.5 miles per hour and Peter is skateboarding at 6
miles per hour. When will they meet and how far from home is their meeting place?

2. Peter bought several notebooks at Staples for $2.25 each and he bought a few more notebooks at
Rite-Aid for $2 each. He spent the same amount of money in both places and he bought 17 notebooks
in total. How many notebooks did Peter buy in each store?

3. Andrew took a handful of change out of his pocket and noticed that he was only holding dimes and
quarters in his hand. He counted that he had 22 coins that amounted to $4. How many quarters and
how many dimes does Andrew have?

4. Anne wants to put a fence around her rose bed that is one and a half times as long as it is wide. She
uses 50 feet of fencing. What are the dimensions of the garden?

5. Peter is outside looking at the pigs and chickens in the yard. Nadia is indoors and cannot see the
animals. Peter gives her a puzzle He tells her that he counts 13 heads and 36 feet and asks her how
many pigs and how many chickens are in the yard. Help Nadia find the answer.

6. Andrew invests $8000 in two types of accounts. A savings account that pays 5.25% interest per year
and a more risky account that pays 9% interest per year. At the end of the year he has $450 in
interest from the two accounts. Find the amount of money invested in each account.

7. There is a bowl of candy sitting on our kitchen table. This morning Nadia takes one-sixth of the
candy. Later that morning Peter takes one-fourth of the candy that’s left. This afternoon, Andrew
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takes one-fifth of what’s left in the bowl and finally Anne takes one-third of what is left in the bowl.
If there are 16 candies left in the bowl at the end of the day, how much candy was there at the
beginning of the day?

8. Nadia can completely mow the lawn by herself in 30 minutes. Peter can completely mow the lawn
by himself in 45 minutes. How long does it take both of them to mow the lawn together?
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1.8 Chapter 1 Review
Compare the real numbers. Which real number is the largest?

1. 7 and -11
2. 4

5 and 11
16

3. 10
15 and 2

3
4. 0.985 and 31

32
5. -16.12 and −300

9

Order the real numbers from least to greatest.

6. 8
11 ,

7
10 ,

5
9

7. 2
7 ,

1
11 ,

8
13 ,

4
7 ,

8
9

Graph these values on the same number line.

8. 31
3

9. -1.875
10. 7

8
11. 0.16̄
12. −55

5

Approximate the square root to the nearest hundredth.

19.
√

26
20.
√

330
21.
√

625
22.
√

121
23.
√

225
24.
√

11
25.
√

8

Rewrite the square root without using a calculator.

26.
√

50
27.
√

8
28.
√

80
29.
√

32

Simplify by performing the operation(s).

34. 8
5 −

4
3

35. 4
3 −

1
2

36. 1
6 + 15

6
37. −54 ×

1
3

38. 4
9 ×

7
4
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39. −15
7 × −2

1
2

40. 1
9 ÷ −1

1
3

41. −32 ÷
−10
7

42. −3 7
10 ÷ 21

4

43. 11
5 −
(
−33

4

)
44. 42

3 + 32
3

45. 5.4 + (−9.7)
46. (−7.1) + (−0.4)
47. (−4.79) + (−3.63)
48. (−8.1) − (−8.9)
49. 1.58 − (−13.6)
50. (−13.6) + 12 − (−15.5)
51. (−5.6) − (−12.6) + (−6.6)
52. 19.4 + 24.2
53. 8.7 + 3.8 + 12.3
54. 9.8 − 9.4
55. 2.2 − 7.3

List all the categories (real, rational, irrational, integer, whole, and/or counting number) that apply to the
following numbers.

56. 10.9
57. −910
58. 3π
59. π2 −

π
2

60. -21
61. 8

Which property has been applied?

62. 6.78 + (−6.78) = 0
63. 9.8 + 11.2 + 1.2 = 9.8 + 1.2 + 11.2
64. 4

3 −
(
−5

6

)
= 4

3 + 5
6

65. 8(11)
(
1
8

)
= 8
(
1
8

)
(11)

Solve the real-world situation.

68. Carol has 18 feet of fencing and purchased an addition 132 inches. How much fencing does Carol
have?

69. Ulrich is making cookies for a fundraiser. Each cookie requires 3
8 pound of dough. He has 12 pounds

of cookie dough. How many cookies can Ulrich make?
70. Bagger 288 is a trench digger, which moves at 3

8 miles/hour. How long will it take to dig a trench 14
miles long?

71. Georgia started with a given amount of money, a. She spent $4.80 on a large latte, $1.20 on an
English muffin, $68.48 on a new shirt, and $32.45 for a present. She now has $0.16. How much
money, a, did Georgia have in the beginning?

72. The formula for an area of a square is A = s2. A square garden has an area of 145 meters2. Find the
length of the garden exactly.
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73. Herrick bought 11 DVD’s at $19.99 each. Use the Distributive Property to show how Herrick can
calculate mentally the amount of money he will need.

Define the following words:

1. Exponent
2. Factors

Use the product properties to simplify the following expressions:

3. 5 · 5 · 5 · 5

Simplify the following expressions:

13. 65

65

14. 73

76

Write the following in Scientific Notation:

20. 557000
21. 600000
22. 20
23. 0.04
24. 0.0417
25. 0.0000301
26. The distance from the Earth to the moon: 384,403 km
27. The distance from Earth to Jupiter: 483,780,000 miles
28. According to the CDC, the appropriate level of lead in drinking water should not exceed 15 parts

per billion (EPA’s Lead & Copper Rule)

Write the following in standard notation:

29. 3.53 × 103

30. 89 × 105

31. 2.12 × 106

32. 5.4 × 101

33. 7.9 × 10−3

34. 4.69 × 10−2

35. 1.8 × 10−5

36. 8.41 × 10−3
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1.9 Chapter 1 Test
Simplify.

3. −9
5 ÷ 2

4. 16
7 × 53

4
5. 1

2 − 32
3

6. 3
14 + 15

8
7. 3.5 − 5 − 10.4
8. 1

6 − (−6.5) × 6
5

Simplify the square root exactly without a calculator.

11.
√

125
12.
√

18
13. How is the multiplicative inverse different from the additive inverse?
14. A square plot of land has an area of 168 miles2. To the nearest tenth, what is the length of the land?
15. Troy plans to equally divide 228 candies by 16 people. Can this be done? Explain your answer.
16. Laura withdrew $15 from the ATM, wrote a check for $46.78, and deposited her paycheck of $678.12.

After her deposit she had $1123.45 in her account. How much did Laura begin with?
17. Will the area of a circle always be an irrational number? Explain your reasoning.
18. When would you use the Commutative Property of Multiplication? Give an example to help illustrate

your explanation.
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