
 

In-Class Experiment

Expand each expression. Combine like terms to get a polynomial answer.  
Be careful of negative signs!

 10. 3x 
2 � 7x � 1 � 2�10x 

3 � x 
2 � 3x�

 11. (3x � 1)�x 
2 � 2x � 5�

Develop two theorems that answer the following questions.

 12. How is the degree of the product of two nonzero polynomials related to  
the degrees of the polynomials that you are multiplying?

 13. How is the degree of the sum of two nonzero polynomials related to the 
degrees of the polynomials that you are adding?

Here are some polynomials that you can use to develop your theorems.

 • x 
2 � 4x � 5 • �2x 

5 � 7x � 1 • 3x � 7

 • 7x 
3 � 2x 

2 � 1 • 2x 
5 � 5 • 14x

 • 9 • x 
9 � x 

3 � 1 • 4x 
3 � 2x � 1

Why is it important  
that the polynomials  
be nonzero?
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Check Your UnderstandingCheck Your Understanding

 1. Find two polynomials with a sum and product that have the following 
degrees. If you cannot find the polynomials, explain why. 

 a. The sum has degree 3 and the product has degree 6.

 b. The sum has degree 4 and the product has degree 2.

 c. The sum has degree 4 and the product has degree 4.

 d. The sum has degree 2 and the product has degree 1.

 2. Take It Further Find two polynomials with a sum that has degree 1  
and a product that has degree 4. If you cannot find the two polynomials, 
explain why.

 3. a.  Find two polynomials with the same degree that have a sum of 
3x 

2 � 7x � 4.

 b. Find two polynomials with different degrees that have a sum of 
3x 

2 � 7x � 4.

 c. Find two polynomials that have a sum of 4.

 d. Find two polynomials that have a product of x 
2 � 1.

 4. Write About It How does the degree of a polynomial compare to the  
degree of that polynomial squared? Support your conjecture with at least  
three examples.

 1.0 Anatomy of a Polynomial 9
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For You to Do
PROBLEMS 10 AND 11 Do these problems as a class. 
Some students may have difficulty distributing the 
negative sign in each problem.

In-Class Experiment
The answer to Problem 13 is not as obvious as the 
answer to Problem 12. Students may not realize that 
the coefficients of the two polynomials can cancel 
each other out. Here is one way to formulate the 
answer.

deg(p 1 q) e5  maxfdeg(p), deg(q)g, if deg(p) 2 deg(q)
# deg(p) or deg(q), if deg(p) = deg(q) 

Two polynomials that illustrate the second case 
above are p(x) = 3x2 1 2x  and q(x) = 2 3x2 1 7 .
For these two polynomials, deg (p 1 q) = 1  
because the x2  terms cancel each other out.

Wrap Up
Discuss the results of the In-Class Experiment.

Assessment Resources
See Lesson Quiz 1.0 at www.successnetplus.com

Answers

For You to Do
 10. 2 20x 

3 1 5x 
2 2 13x 1 1

 11. 3x 
3 1 5x 

2 1 13x 2 5

In-Class Experiment
 12. The degree of the product is 

the sum of the degrees of the 
polynomials that you multiply.

 13. The degree of the sum is the largest 
of the degrees of the polynomials 
you add.
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Exercises
HOMEWORK
• Core: 5, 6, 7, 8, 9, 10, 11, 12
• Optional: 13
• Extension: 2

Check Your Understanding
EXERCISE 1 Only assign this exercise after students 
complete the In-Class Experiment. If students have 
not yet completed the In-Class Experiment, assign it 
instead of Exercise 1.
For part (a), answers such as x3  and x3  are 
acceptable. For part (c), x4  and 1 are acceptable. 
You can use students’ answers to this exercise to 
start a classroom discussion.
EXERCISE 2 provides a discussion opportunity for 
a more advanced class. Emphasize to students the 
importance of the term coefficient. For instance, if 
p 1 q  has degree 1, and pq has degree 4, then p 
and q are both quadratic polynomials with quadratic 
terms that have opposite coefficients.
EXERCISE 3 also provides a discussion opportunity 
for students. “Simple” solutions work well. For 
instance, one of the two polynomial solutions for 
parts (b)–(d) can be 1. Be careful if you choose to 
present “simple” solutions to your class. You do not 
want students to think that those solutions are more 
correct than other solutions. However, if students 
are aware of simple solutions, they may find it easier 
to understand the concepts of polynomials and 
degree. You may also want to show students some 
unnecessarily complicated solutions. For instance, 
one such solution for part (a) is 

(99x13 1 87x14 1 3x2 1 7x 1 4)
1 (299x13 2 87x14) = 3x2 1 7x 1 4

EXERCISE 4 The solution to this exercise follows 
directly from the In-Class Experiment earlier in the 
lesson. Be sure students do the experiment and that 
you discuss the solutions during class before you 
assign this exercise.

Exercises
 1. a. Answers may vary. 

Sample: x 
3 2 2x 1 4, 

2x 
3 1 x 

2 1 x 2 5
 b.  Not possible; if the sum has 

degree 4, the product must have 
degree 4 or greater.

 c. Answers may vary. Sample: x 
4, 1

 d. See back of book.

 2. Answers may vary. Sample: 
x 

2, 2x 
2 1 x

 3. Answers may vary. Samples are 
given.

 a. 2x 
2 1 4x 1 2, x 

2 1 3x 1 2
 b. 3x 

2 1 6x 1 1, x 1 3
 c. x 1 5, 2x 2 1
 d. x 1 1 , x 2 1

 4. The degree of the squared 
polynomial is twice the degree of 
the original; answers may vary. 
Sample: (x 1 1) 

2 = x 
2 1 2x 1 1, Ax 

2 1 2 B  
2 = x 

4 1 4x 
2 1 4 , A2x 

3 1 1 B  
2 = 4x 

6 1 4x 
3 1 1

1.0    Anatomy of a Polynomial  9
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10 Chapter 1 Functions and Polynomials

On Your OwnOn Your Own

 5. Find two polynomials that meet each condition.

 a. The product has degree 6.

 b. The product has degree 1.

 c. The sum has degree 4 and the product has degree 6.

 6. a. Use p(x) = x 
2 1 4x 1 9.  Find a polynomial r(x)  such that 

p(x) 1 r(x) = 2x 
2 2 6x 1 14.

 b. Find a polynomial s(x)  such that p(x) 1 s(x) = 2x 
2 1 14.

 c. Find a polynomial t(x)  such that p(x) 1 t(x)  has degree 2 and p(x) ? t(x)  
has degree 3. 

 7. Find the value of a such that 
(x 1 a)(x 1 3) = x 

2 1 5x 1 6 is an identity. 
Copying and completing the expansion  
box at the right may be helpful.

 8. Standardized Test Prep Use q(x) = 2x 2 3 and 
r(x) = 2x 

2 1 3x 2 5. Find s(x) = q(x) 1 r(x)  and p(x) = q(x) ? r(x) .

 A. s(x) = 2x 
2 1 5x 1 8 and p(x) = 4x 

3 1 12x 
2 2 19x 1 15

 B. s(x) = 2x 
2 1 5x 1 8 and p(x) = 4x 

3 2 x 1 15
 C. s(x) = 2x 

2 1 5x 2 8 and p(x) = 4x 
3 2 19x 1 15

 D. s(x) = 2x 
2 1 5x 2 8 and p(x) = 4x 

3 2 19x 2 15
 9. Write About It Suppose you need to explain the phrase like terms to a 

student who has never heard it before. Write a definition of like terms. 
Explain how you add and subtract them. Be as precise as possible.

x

a

x !3

■ ■

■ ■

Go nline
www.successnetplus.com
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 10. Suppose you make a frame for a square photo. The frame is 2 inches wide. 
Find the area of the frame if the photo has the following dimensions.

 a. 3 in. by 3 in. 

 b. 9 in. by 9 in.

 c. x in. by x in. 

Maintain Your SkillsMaintain Your Skills

For Exercises 11–13, expand and combine like terms.

 11. a. (x � 1)2 � x 
2  b. (x � 1)3 � x 

3

 c. (x � 1)4 � x  
4  d. (x � 1)5 � x  

5  

 12. a. (x � y)2 � y  
2  b. (x � y)3 � y  

3

 c. (x � y)4 � y  
4

 13. a. x(x � 1) � x  b. x(x � 1)(x � 2) � x(x � 1)

 c. x(x � 1)(x � 2)(x � 3) � x(x � 1)(x � 2)

2 in.

2 in.

2 in.

2 in.

2 in.

2 in.

2 in.

2 in.

The area of the border 
does not include the area 
of the picture.

If each side of the photo is 6 inches, 
the area of the border is (6 � 4)2 � 62  
square inches.

 1.0 Anatomy of a Polynomial 11
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Additional Resources
• Solution Manual
• Practice Workbook
• Assessment Resources
• Teaching Resources
• Interactive Textbook
• www.successnetplus.com

Additional Practice: For Lesson 1.0, assign 
Exercises 1–4.

Answers
 5.  Answers may vary. Samples are 

given.
 a. x, x 

5

 b. x, 1
 c. x 

2, x 
4

 6. a. r(x ) = x 
2 2 10x 1 5

 b. s(x ) = x 
2 2 4x 1 5

 c.  Answers may vary. Sample: 
x 2 1

 7. a = 2
 8. C

 9. Answers may vary. Sample: Like 
terms are terms of a polynomial 
that have variables with the same 
exponents. When you add or 
subtract like terms, you add or 
subtract the coefficients and keep 
the variable and exponent the 
same.
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