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B E F O R E Now W H Y ?

You multiplied monomials
and polynomials.

You’ll multiply binomials. So you can find the area of a
garden and walkway, as in Ex. 32.

Multiplying Binomials

In the activity on page 667, you learned how to model binomial
multiplication using algebra tiles. You can also use a table to multiply
two binomials. The model and table below show the product 
(x � 4)(2x � 3). Notice how using a table is similar to using algebra tiles.

From the table, you can see that (x � 4)(2x � 3) is 2x2 � 3x � 8x � 12, or
2x2 � 11x � 12.

Terms of the first binomial

Terms of the 
second binomial

Multiply terms to fill in the table.
For example, 4 p 2x � 8x.

2x 3
x 2x2 3x

4 8x 12

Find the product (�2x � 5)(3x � 1).

Write any subtractions in the binomials as additions.

(�2x � 5)(3x � 1) � (�2x � 5)[3x � (�1)]

The product is �6x 2 � 2x � 15x � 5, or  �6x 2 � 17x � 5.

Example 1 Multiplying Binomials Using a Table

3x �1

�2x �6x 2 2x

5 15x �5

First binomial Second binomial

Checkpoint

Use a table to find the product.

1. (4x � 1)(2x � 3) 2. (�m � 2)(5m � 2) 3. (2a � 3)(5a � 6)

4. (�n � 7)(11n � 1) 5. (6s � 9)(�2s � 5) 6. (�6b � 4)(�b � 3)
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FOIL Method Notice that using the distributive property to multiply
binomials produces four products that are then added. These four
products are the products of the first terms, the outer terms, the inner
terms, and the last terms of the binomials. You can use the shorthand
FOIL to remind you of the words First, Outer, Inner, and Last.

(2x � 5)(6x � 1) � 12x2 � 2x � 30x � 5
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Distributive Property Another way to multiply binomials is to use the
distributive property.

Find the product (4x � 3)(5x � 2).

First � Outer � Inner � Last

(4x)(5x) � (4x)(�2) � (3)(5x) � (3)(�2) Write products of terms.

20x 2 � (�8x) � 15x � (�6) Multiply.

20x 2 � 7x � 6 Combine like terms.

Example 3 Using the FOIL Method

Photograph You are enlarging a photo 
that is 7 inches long and 5 inches wide. 
The length and width of the enlargement
are x times the length and width of the
original photo. The enlargement will 
have a 2 inch mat. Write a polynomial
expression for the combined area of the
enlargement and mat.

Solution

The total length of the enlargement and mat is (7x � 4) inches. The
total width is (5x � 4) inches. To find the area, multiply.

(7x � 4)(5x � 4) � 7x(5x � 4) � 4(5x � 4) Distribute 5x � 4.

� 35x 2 � 28x � 20x � 16 Distribute 7x and 4.

� 35x 2 � 48x � 16 Combine like terms.

Answer The area is (35x 2 � 48x � 16) square inches.

Example 2 Using the Distributive Property

7x

5x2 in.

First Outer Inner Last 

Checkpoint

Find the product.

7. (x � 5)(x � 9) 8. (8k � 1)(�3k � 5) 9. (�z � 6)(10z � 2)

10. (b � 4)(b � 9) 11. (m � 3)(m � 2) 12. (5t � 1)(2t � 7)

In this lesson you have learned
three methods for multiplying
binomials. Record and
compare these methods in
your notebook.

Note Worthy
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Find the product.

13. (x � 4)(3x � 1) 14. (5a � 2)(2a � 3) 15. (4t � 8)(3t � 2)

16. (b � 12)(b � 10) 17. (7p � 4)(6p � 2) 18. (9n � 6)(2n � 5)

19. (�3w � 8)(8w � 1) 20. (10s � 4)2 21. (�4m � 7)2

22. (�8r � 9)(�3r � 2) 23. (11v � 6)(�v � 6) 24. (�2y � 11)(�12y � 3)

Geometry Write a polynomial expression for the area of the figure. Give
your answer in standard form.

25. 26. 27.

Mental Math Copy and complete the table.

28. 29. 30.

2x � 5

x � 10

4x � 1
2x � 1

3x � 2

2x � 16

4x � 6

Practice and Problem Solving

1. What does each letter in FOIL represent?

2. Describe how you can use the distributive property to find the product
of two binomials.

Use a table to find the product.

3. (a � 2)(4a � 3) 4. (3b � 7)(3b � 2) 5. (�4c � 5)(2c � 4)

Use the distributive property to find the product.

6. (2x � 1)(3x � 8) 7. (8y � 2)(y � 2) 8. (�5z � 3)(4z � 6)

Use the FOIL method to find the product.

9. (a � 7)(3a � 1) 10. (�2b � 5)(3b � 6) 11. (10c � 4)(5c � 1)

12. Error Analysis
Describe and
correct the error
in finding the
product 
(x � 3)(4x � 2).

Skill Check

Vocabulary Check

Guided Practice

Exercises
More Practice, p. 814

12.4 eWorkbook Plus
CLASSZONE.COM

INTERNET

(x � 3)(4x � 2) � x(4x � 2) � (�3)(4x � 2)

� 4x2 � 2x � 12x � 6

� 4x2 � 10x � 6

�5x 2

x �5x 2 ?

�1 ? �2

? 4

�3x �6x 2 �12x

7 14x ?

2x ?

? 8x 2 20x

�3 �6x �15

Example Exercises
1 13–30, 32–41
2 13–27, 32–41
3 13–27, 32–41

Homework Help

Online Resources
CLASSZONE.COM

• More Examples
• eTutorial Plus
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31. Writing How is finding the product of two binomials like finding the
product of a monomial and a polynomial? How is it different?

32. Garden The length of a rectangular garden is
three times the width. A stone walkway 4 feet
wide surrounds the garden. Write a polynomial
expression for the area of the garden and
walkway. Give your answer in standard form.

Find the product.

33. (�x � 1.2)(2x � 5) 34. (4t � 0.6)(t � 1) 35. (5g � 4)(0.2g � 3.5)

36. ��
1
2

�k � 6��k � �
4
7

�� 37. �12h � �
3
8

���3h � �
5
4

�� 38. ��
4
3

�u � 8���
9
2

�u � 1�
39. (11a � b)(2a � 8b) 40. (7c � 2d)(�c � d) 41. (�3x � 2y)(4x � y)

42. Webpages You are designing a
webpage. At the top is a banner ad that
is 1.5 inches high. On the left side is an
index that is 2 inches wide. The width
and height of the page depend on the
user’s browser. Use the diagram to find
a polynomial expression for the area of
the webpage, excluding the banner ad
and index. Give your answer in
standard form.

43. Mozzarella For the period 1990�1999, the amount of mozzarella (in
pounds) consumed each year by a typical person in the U.S. can be
approximated by the first polynomial below. For the same period, the
U.S. population (in millions) can be approximated by the second
polynomial below.  In both polynomials, x represents the number of
years since 1990. 

Mozzarella consumption: 0.2x + 7 U.S. population: 2.6x + 250

a. Write a polynomial, in terms of x, that approximates the total
amount of mozzarella (in millions of pounds) consumed in the U.S.

b. Evaluate the polynomial from part (a) when x � 0 to find the
approximate total consumption of mozzarella in the U.S. in 1990.

c. Evaluate the polynomial from part (a) when x � 9 to find the
approximate total consumption of mozzarella in the U.S. in 1999.
Round your answer to the nearest million pounds.

44. Geometry The figure shown is composed of a
triangle and a rectangle. Write a polynomial
expression for the area of the figure. Give your
answer in standard form.

45. Critical Thinking You want to find the product of three binomials.
Which method would you use—algebra tiles, a table, the distributive
property, or the FOIL method? Explain your reasoning.

4 ft

x
3x

1.4x

x

1.5 in. Banner ad

Index

2 in. Webpage

5x � 2

4x � 8

2x � 4

In the Real World
Mozzarella Wisconsin
produces more cheese than any
other state. It produces about
700,000 pounds of mozzarella
each year. About how much
mozzarella does Wisconsin
produce each day?
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46. Write polynomial expressions
for the surface area and volume
of the rectangular prism shown.
Give your answers in standard
form.

47. Extended Problem Solving You want to make a box with no lid for
storing small items. You have an 11 inch by 7 inch piece of stiff
cardboard. You cut out squares of side length x inches from each
corner. Then you fold the sides up and tape them together as shown.

a. Analyze Write polynomials for the length, width, and height of the
box. Write inequalities to describe the possible values of x.

b. Write a polynomial in standard form for the volume of the box. 

c. Apply Use the table feature on a graphing calculator to find the
value of x, to the nearest tenth of an inch, that gives the greatest 

volume.

48. Challenge Find the products below. What pattern do you notice?
Make and test a conjecture based on your observations.

(x � 1)(x � 1) (x � 2)(x � 2) (x � 3)(x � 3) (x � 4)(x � 4)

Find the product. Write your answer using only positive exponents.
(Lesson 4.6)

49. (5�4)(57) 50. (11�2)(11�4) 51. (x�12)(x 5) 52. (m�9)(m�4)

Approximate the square root to the nearest integer. (Lesson 9.1)

53. ��10� 54. �68� 55. �145� 56. ��232�

Find the product. (Lesson 12.3)

57. 7x(3x � 4) 58. 12z(5z � 1) 59. 4s2(�s � 10) 60. �2y 2(7y 2 � 8y)

61. Multiple Choice A rectangular painting is twice as long as it is wide.
The painting has a 3 inch wide frame. Let x represent the painting’s
width. Which product gives the area of the painting and frame?

A. (2x)(x) B. (2x � 3)(x � 3)

C. (2x � 3)(x � 6) D. (2x � 6)(x � 6)

62. Multiple Choice Which product equals 6x2 � 7x � 2?

F. (6x � 1)(x � 7) G. (�6x � 1)(�x � 7)

H. (2x � 1)(3x � 2) I. (�2x � 1)(�3x � 2)

Standardized Test
Practice

Mixed Review

x

2x � 3

x � 5

x
x

x

x

x
x

x

x

7 in.

11 in.

x

http://www.classzone.com

	TOC0: 
	ZoomIn0: 
	ZoomOut0: 
	FullScreen0: 
	PreviousSection0: 
	PreviousPage0: 
	PageID0: 
	NextPage0: 
	NextSection0: 
	BackGround: 
	TOC1: 
	ZoomIn1: 
	ZoomOut1: 
	FullScreen1: 
	PreviousSection1: 
	PreviousPage1: 
	PageID1: 
	NextPage1: 
	NextSection1: 
	TOC2: 
	ZoomIn2: 
	ZoomOut2: 
	FullScreen2: 
	PreviousSection2: 
	PreviousPage2: 
	PageID2: 
	NextPage2: 
	NextSection2: 
	TOC3: 
	ZoomIn3: 
	ZoomOut3: 
	FullScreen3: 
	PreviousSection3: 
	PreviousPage3: 
	PageID3: 
	NextPage3: 
	NextSection3: 
	TOC4: 
	ZoomIn4: 
	ZoomOut4: 
	FullScreen4: 
	PreviousSection4: 
	PreviousPage4: 
	PageID4: 
	NextPage4: 
	NextSection4: 
	classzone: 


