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Name______________________________________________
 Chapter 2 Polynomial and Rational Functions Section 2.1 Quadratic Functions and Models Objective: In this lesson you learned how to sketch and analyze graphs
 of functions. I L
 r
 d
 L
 i
 A
 d
 c
 I
 g
 p
 l
 o
 p
 a
 a
 a
 a
 LC
 Important Vocabulary Define each term or concept. Axis of symmetry a aaaa aaaaa aaaaa a aaaaaaaa aa aaaaaaaaaa Vertex aaa aaaaa aaaaa aaa aaaa aaaaaaaaaa aaa aaaaaaaaa
 What you should learn How to analyze graphs of quadratic functions
 . The Graph of a Quadratic Function (Pages 128−130)
 et n be a nonnegative integer and let an, an – 1, . . . , a2, a1, a0 be
 eal numbers with an ≠ 0. A polynomial function of x with
 egree n is . . .
 aaa aaaaaaaa aaaa a a a a a a a a a a a a a a a a a a aaa
 a a aa a a
 aa
 a a
 et a, b, and c be real numbers with a ≠ 0. A quadratic function
 s . . . aaa aaaaaaaa aaaaa aa aaaa a aa a aa a aaa
 quadratic function is a polynomial function of aaaaaa a
 egree. The graph of a quadratic function is a special “U”-shaped
 urve called a aaaaaaaa .
 f the leading coefficient of a quadratic function is positive, the
 raph of the function opens aaaaaa and the vertex of the
 arabola is the aaaaaaa y-value on the graph. If the
 eading coefficient of a quadratic function is negative, the graph
 f the function opens aaaaaaaa and the vertex of the
 arabola is the aaaaaaa y-value on the graph. The
 bsolute value of the leading coefficient a determines aa a
 aaaaa aaa aaaaaaaa aaaaa . If | a | is small,
 aa aaaaaaaa aaaaa aaaa aa aaaa aa a a a aa aaaaaa a
 aaaaaa a
 arson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide opyright © Houghton Mifflin Company. All rights reserved. 35
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36 Chapter 2 • Polynomial and Rational Functions
 II. The Standard Form of a Quadratic Function What you should learn How to write quadratic functions in standard form and use the results to sketch graphs of functions
 (Pages 131−132) The standard form of a quadratic function is
 aaaa a aaa a aa a aa a a aa .
 For a quadratic function in standard form, the axis of the
 associated parabola is a a a and the vertex is
 aaa aa .
 To write a quadratic function in standard form , . . . aaa aaa
 aaaaaaa aa aaaaaaaaaa aaa aaaaaa aa aaa aaaaaaaa aa
 To find the x-intercepts of the graph of , . . . cbxaxxf ++= 2)(
 aaaaa aaa aaaaaaaa aa a aa a a a aaa
 y
 x
 Example 1: Sketch the graph of and
 identify the vertex, axis, and x-intercepts of the parabola.
 82)( 2 −+= xxxf
 aa aa a aaa a a a aa aa aa aa aaa aaa aa III. Applications of Quadratic Functions (Page 133) For a quadratic function in the form , the cbxaxxf ++= 2)(
 What you should learn How to use quadratic functions to model and solve real-life problems
 x-coordinate of the vertex is given as a aaaaaa and the
 y-coordinate of the vertex is given as aaa aaaaaaa .
 Example 2: Find the vertex of the parabola defined by
 . 16113)( 2 +−= xxxf aaaaaa aaaaaa
 Homework Assignment Page(s) Exercises
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.2 • Polynomial Functions of Higher Degree 37 Name______________________________________________
 Section 2.2 Polynomial Functions of Higher Degree Objective: In this lesson you learned how to sketch and analyze graphs
 of polynomial functions. I N
 12 W
 aa I S E
 LC
 Important Vocabulary Define each term or concept. Continuous aaa aaaaa aa a aaaaaaaaaa aaaaaaaa aaa aa aaaaaaa aaaaaa aa aaaaa Repeated zero aa aa a aa a a a a aa a aaaaaa aa a aaaaaaaaaaa aaaa a a a aa a aaaaaaaa aaaaa
 a
 Multiplicity aaa aaaaaa aa aaaaa a aaaa aa aaaaaaaaa Intermediate Value Theorem aaa a aaa a aa aaaa aaaaaaa aaaa aaaa a a aa aa a aa a aaaaaaaaaa aaaaaaaa aaaa aaaa aaaa a aaaaa aaaaa aa aaa aaaaaaaa aaa aaa a aaaaa aa aaaaa aaaaa aaaaaaa aaaa aaa aaaaa
 What you should learn How to use transfor-mations to sketch graphs of polynomial functions
 . Graphs of Polynomial Functions (Pages 139−140)
 ame two basic features of the graphs of polynomial functions.
 ) aaaaaaaaaa) aaaaaaa aaaaaaa aaaaa
 ill the graph of look more like the graph of
 or the graph of ? Explain.
 7)( xxg =2)( xxf = 3)( xxf =
 aa aaaaa aaaa aaaa aaaa aaaa aaaa aa aaaa a a aaaaaaa aaa aaaaa aa aaaa aa aaaa
 a
 I. The Leading Coefficient Test (Pages 141−142) What you should learn How to use the Leading Coefficient Test to determine the end behavior of graphs of polynomial functions
 tate the Leading Coefficient Test.
 xample 1: Describe the right-hand and left-hand behavior of the graph of . 62 431)( xxxf −−=
 arson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide opyright © Houghton Mifflin Company. All rights reserved.
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38 Chapter 2 • Polynomial and Rational Functions
 What you should learn How to find and use zeros of polynomial functions as sketching aids
 III. Zeros of Polynomial Functions (Pages 142−145) On the graph of a polynomial function, turning points are . . . aaaaaa aa aaaaa aaa aaaaa aaaaaaa aaaa aaaaaaaaaa aa aaaaaaaaa aa aaaa aaaaaa aaaa aaaaaaaa aaaaaa aa aaaaaaaa aaaaaaa Let f be a polynomial function of degree n. The graph of f has, at
 most, a a a turning points. The function f has, at most,
 a real zeros.
 Let f be a polynomial function and let a be a real number. List four equivalent statements about the real zeros of f. 1) a a a aa a aaaa aa aaa aaaaaaaa a
 2) a a a aa a aaaaaaaa aa aaa aaaaaaaaaa aaaaaaaa aaaa a a
 3) aa a aa aa a aaaaaa aa aaa aaaaaaaaaa aaaa
 4) aaa aa aa aa aaaaaaaaaaa aa aaa aaaaa aa ay
 x
 If a polynomial function f has a repeated zero x = 3 with
 multiplicity 4, the graph of f aaaaaaa the x-axis at x = 3.
 If a polynomial function f has a repeated zero x = 4 with
 multiplicity 3, the graph of f aaaaaaa the x-axis at x = 4.
 Example 2: Sketch the graph of 32)( 24
 41 +−= xxxf .
 What you should learn How to use the Inter-mediate Value Theorem to help locate zeros of polynomial functions
 IV. The Intermediate Value Theorem (Pages 146−147) Explain what the Intermediate Value Theorem implies about a polynomial function f. aa aaa aaaaa aaa aaa aaaaa aaa aaa aaaaaa aa aaa aaaaa aa a aaaa aaaa aaaa a aaaaa aaaa aaa aaa aaaaaa a aaaaaaa aaaa aaa aaaaa aaaaa aaaa aa a aaaaaa a aaaaaaa a aaa a aaaa aaaa aaaa a aa Describe how the Intermediate Value Theorem can help in locating the real zeros of a polynomial function f. aa aaa aaa aaaa a aaaaa a a a aa aaaaa a aa aaaaaaaa aaa aaaaaaa aaaaa a a a aa aaaaa a aa aaaaaaaaa aaa aaa aaaaaaaa aaaa a aaa aa aaaaa aaa aaaa aaaa aaaaaaa a aaa aa
 Homework Assignment Page(s) Exercises
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.3 • Polynomial and Synthetic Division 39 Name______________________________________________
 Section 2.3 Polynomial and Synthetic Division Objective: In this lesson you learned how to use long division and
 synthetic division to divide polynomials by other polynomials.
 I D
 a
 W
 t
 Baaa E I CE a CE a
 LC
 Important Vocabulary Define each term or concept. Division Algorithm aa aaaa aaa aaaa aaa aaaaaaaaaaa aaaa aaaa aaaa a aa aaa aaa aaaaaa aa aaaa aa aaaa aaaa aa aaaaa aa aaa aaaaaa aa aaaaa aaaaa aaaaa aaaaaa aaaaaaaaaaa aaaa aaa aaaa aaaa aaaa aaaa a aaaaaaaa a aaaa aaaaa aaaa a a aa aaa aaaaaa aa aaaa aa aaaa aaaa aaa aaaaaa aa aaaaaImproper a aaaaaaaa aaaaaaaaaa aaaaaaaaa aaaaa aaa aaaaaa aa aaaa aa aaaaaaa aaaa aa aaaaa aa aaa aaaaaa aa aaaaaProper a aaaaaaaa aaaaaaaaaa aaaaaaaaa aaaaa aaa aaaaaa aa aaaa aa aaaa aaaa aaa aaaaaa aa aaaaaSynthetic division a aaaaaaaa aaa aaaa aaaaaaaa aa aaaaaaaaaaa aaaa aaaaaaaa aa aaaaaaaa aa aaa aaaa a a aa
 What you should learn How to use long division to divide polynomials by other polynomials
 . Long Division of Polynomials (Pages 153−155)
 ividing polynomials is valuable when . . . aaaaaaaaa aaa
 aaaaaa aaaaa aa aaaaaaaaaa aaaaaaaaaa
 hen dividing a polynomial f(x) by another polynomial d(x), if
 he remainder r(x) is zero, d(x) aaaaaa aaaaaa into f(x).
 efore applying the Division Algorithm, follow these steps: a aaaaa aaa aaaaaaaa aaa aaaaaaa aa aaaaaaaaaa aaaaaa aa aaa aaaaaaaaaaa aaaaaa aaaaaaaaaaaa aaaa aaaa aaaaaaaaaaaa aaa aaaaaaa aaaaa aa aaa aaaaaaaaa
 xample 1: Divide by . 243 3 −+ xx 122 ++ xxaa a a a aaaa a aaaaa a aa a aaa
 I. Synthetic Division (Page 156) What you should learn How to use synthetic division to divide polynomials by binomials of the form (x − k)
 an synthetic division be used to divide a polynomial by x2 − 5? xplain.
 aa aaa aaaaaaa aaaa aa aa aaa aaaa a a aa
 an synthetic division be used to divide a polynomial by x + 4? xplain.
 aaa aaaaaaa a a a aa a a aa aaa
 arson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide opyright © Houghton Mifflin Company. All rights reserved.
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40 Chapter 2 • Polynomial and Rational Functions
 Example 2: Fill in the following synthetic division array to divide by x − 5. Then carry out the synthetic division and indicate which entry represents the remainder.
 352 24 −+ xx
 aaaaaaaaaaa a a
 aaaaaaaaaaaaa aaaa
 aaaaaaaaaaaaaa aaaaa a aaaaaaaaa
 What you should learn How to use the Remainder Theorem and the Factor Theorem
 III. The Remainder and Factor Theorems (Pages 157−158) The Remainder Theorem states that . . . aa a aaaaaaaaaa aaaa
 aa aaaaaaa aa a a aa aaaa aaa aaaaaaaaa aa a a aaaaa
 To use the Remainder Theorem to evaluate a polynomial
 function f(x) at x = k, . . . aaa aaaaaaaaa aaaaaaaa aa aaaaaa
 aaaa aa a a aa aaa aaaaaaaaa aaaa aa aaaaa
 Example 3: Use the Remainder Theorem to evaluate the
 function at x = 5. 352)( 24 −+= xxxf aaaa The Factor Theorem states that . . . a aaaaaaaaaa aaaa aaa a
 aaaaaa aa a aa aa aaa aaaa aa aaaa a aa
 To use the Factor Theorem to show that (x − k) is a factor of a
 polynomial function f(x), . . . aaa aaaaaaaaa aaaaaaaa aa
 aaaa aaaa aaa aaaaaa aa a aaa aa aaa aaaaaaaaa aa aa aaaa aa a
 aa aa a aaaaaaa aaa aaaaaaaaaaaaaa aaaaaaaa aaaa aa a a aa aa
 aaa aaaaaa aa aa aaaa aa a aa aa a aaaaaaa
 List three facts about the remainder r, obtained in the synthetic division of f(x) by x − k: 1) aaa aaaaaaaaa a aaaaa aaa aaaaa aa a aa a a aa aaaa aaa a a aaaaa
 2) aa a a aa aa a aa aa a aaaaaa aa aaaaa
 3) aa a a aa aaa aa aa aa aaaaaaaaaaa aa aaa aaaaa aa aa
 Homework Assignment Page(s) Exercises
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.4 • Complex Numbers 41 Name______________________________________________
 Section 2.4 Complex Numbers Objective: In this lesson you learned how to perform operations with
 complex numbers.
 Important Vocabulary Define each term or concept. Complex number aa a aaa a aaa aaaa aaaaaaaa aaa aaaaaa a a aaa aaaaa aaa aaaaaa a aa aaaaaa aaa aaaa aaaa aaa aaa aaaaaa aa aa aaaaaa aaa aaaaaaaaa aaaaa aa a aaaaaaa aaaaaa aaaaaaa aa aaaaaaaa aaaaa Imaginary number aa a a aa aaa aaaaaa a a aa aa aaaaaa aa aaaaaaaaa aaaaaaa Complex conjugates a aaaa aa aaaaaaa aaaaaaa aa aaa aaaa a a aa aaa a a aaa
 I. The Imaginary Unit i (Page 162)
 Mathematicians created an expanded system of numbers using
 the imaginary unit i, defined as i = a a a , because . . .
 aaaaa aa aa aaaa aaaaaa a aaaa aaa aa aaaaaaa aa aaaaaaa a aa
 By definition, i2 = a a .
 If a and b are real numbers, then the complex number a + bi is
 said to be written in aaaaaaaa aaaa . If b = 0, the
 number a + bi = a is a(n) aaaa aaaaaa . If b ≠ 0, the
 number a + bi is a(n) aaaaaaaaa aaaaaa .If a = 0,
 the number a + bi = bi, where , is a(n) 0≠b aaaa aaaaaaaaa
 aaaaaa .
 The set of complex numbers consists of the set of aaaa
 aaaaaaa and the set of aaaaaaaaa aaaaaaa .
 Two complex numbers a + bi and c + di, written in standard
 form, are equal to each other if . . . aaa aaaa aa a a a aaa a a aa
 II. Operations with Complex Numbers (Pages 163−164) To add two complex numbers, . . . aaa aaa aaaa aaaaa aaa aaa
 aaaaaaaaa aaaaa aa aaa aaaaaaa aaaaaaaaaaa
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
 What you should learn How to use the imaginaryunit i to write complex numbers
 What you should learn How to add, subtract, and multiply complex numbers
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 To subtract two complex numbers, . . . aaaaaaaa aaa aaaa
 aaaaa aaa aaa aaaaaaaaa aaaaa aa aaa aaaaaaa aaaaaaaaaaa
 The additive identity in the complex number system is a .
 The additive inverse of the complex number a + bi is
 a aa a aaa a a a a aa .
 Example 1: Perform the operations: (5 − 6i) − (3 − 2i) + 4i
 a To multiply two complex numbers a + bi and c + di, . . . aaa
 aaa aaaaaaaaaaaaaa aaaa aaa a aaa a aaa a aaaa aa aaa aaa
 aaaaaaaaaaaa aaaaaaaa aa aaaaaaaa aaa aaa aaaaaaa aaaaaaaa
 aaaaaaa aa aaaaa aaa aaaa aaaaaa aaa aaaaaaaaaaa aaa
 aaaaaaaaaa
 Example 2: Multiply: (5 − 6i)(3 − 2i)
 a a aaa III. Complex Conjugates (Page 165) What you should learn
 How to use complex conjugates to write the quotient of two complex numbers in standard form
 The product of a pair of complex conjugates is a(n)
 aaaa number.
 To write the quotient of the complex numbers a + bi and c + di
 in standard form, where c and d are not both zero, . . .
 aaaaaaaa aaa aaaaaaaaa aaa aaaaaaaaaaa aa aaa aaaaaaa
 aaaaaaaaa aa aaa aaaaaaaaaaaa
 Example 3: Divide (1 + i) by (2 − i). Write the result in
 standard form. aaa a aaaa
 IV. Complex Solutions of Quadratic Equations (Page 166) What you should learn
 How to find complex solutions of quadratic equations
 If a is a positive number, the principal square root of the negative
 number − a is defined as a a a a a a a .
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.4 • Complex Numbers 43 Name______________________________________________
 To avoid problems with square roots of negative numbers, be sure to
 convert complex numbers to aaaaaaaa aaaa before
 multiplying.
 Example 4: Perform the operation and write the result in
 standard form: 2)45( −− aa a aaa
 Additional notes y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
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 Additional notes
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 Homework Assignment
 Page(s) Exercises
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.5 • Zeros of Polynomial Functions 45 Name______________________________________________
 Section 2.5 Zeros of Polynomial Functions Objective: In this lesson you learned how to determine the number of
 rational and real zeros of polynomial functions, and find the zeros.
 I T
 c
 h
 E
 T
 I D
 LC
 Important Vocabulary Define each term or concept. Conjugates a aaaa aa aaaaaaa aaaaaaa aa aaa aaaa a a aa aaa a a aa aaa aaaaaaa aaaaaaaaaa aa aaaa aaaaaaIrreducible over the reals a aaaaaaaaa aaaaaa aaaa aa aaaa aaaaaa aaaa aaaaa aa aaaaaaVariation in sign aaa aaaaaaaaaaa aaaaaaaaaaaa aaaa aaaaaaaa aaaaaa Upper bound a aaaa aaaaaa a aa aa aaaaa aaaaa aaa aaa aaaa aaaaa aa a aa aa aaaa aaaaa aa a aaa aaaaaaa aaaa aaLower bound a aaaa aaaaaa a aa a aaaaa aaaaa aaa aaa aaaa aaaaa aa a aa aa aaaa aaaaa aa a aaa aaaa aaaa aa
 . The Fundamental Theorem of Algebra (Page 169) What you should learn How to use the Fundamental Theorem of Algebra to determine the number of zeros of polynomial functions
 he Fundamental Theorem of Algebra guarantees that, in the
 omplex number system, every nth-degree polynomial function
 as aaaaaaaaa a zeros.
 xample 1: How many zeros does the polynomial function have? 532 1225)( xxxxf −+−=
 a
 he Linear Factorization Theorem states that . . . aa aaaa a
 I. The Rational Zero Test (Pages 170−172) What you should learn How to find rational zeros of polynomial functions
 escribe the purpose of the Rational Zero Test.
 arson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide opyright © Houghton Mifflin Company. All rights reserved.
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 State the Rational Zero Test.
 To use the Rational Zero Test, . . . aaaaa aaaa aaa aaaaaaaa
 Example 2: List the possible rational zeros of the polynomial
 function . 58243)( 2345 −+−++= xxxxxxf a aa a aa a aaaa a aaa Some strategies that can be used to shorten the search for actual
 zeros among a list of possible rational zeros include . . .
 III. Conjugate Pairs (Page 173) Let f(x) be a polynomial function that has real coefficients. If
 a + bi (where b ≠ 0) is a zero of the function, then we know that
 What you should learn How to find conjugate pairs of complex zeros
 a a aa is also a zero of the function.
 Example 3: Give the complex conjugate of 3 − 7i. a a aaa
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.5 • Zeros of Polynomial Functions 47 Name______________________________________________
 What you should learn How to find zeros of polynomials by factoring
 IV. Factoring a Polynomial (Pages 173−175) To write a polynomial of degree n > 0 with real coefficients as a
 product without complex factors, write the polynomial as . . .
 aaa aaaaaaa aa aaaaaa aaaaaa aaaaaaaaa aaaaaaa aaaa aaaa
 aaaaaaaaaaaaa aaaaa aaa aaaaaaaaa aaaaaaa aaaa aa aaaa aaaaaa
 Example 4: Write the polynomial function
 as the product of linear factors, and list all of its zeros.
 365)( 24 −+= xxxf
 aaaa a aa a aaaa a aaaa a aaaaa a aaa aaaaaa a aa aa a aaa aa Explain why a graph cannot be used to locate complex zeros. aaaa aaaaa aaa aaa aaaa aaaaa aaaa aaaaaa aa aaaaaaaaaaaa aa a aaaaaa a aaaaaaaaaa aaaaaaaaaa aaaaaaa aaaaa aaaa aa aaaaa aaaaaaaaaaaaaa
 What you should learn How to use Descartes’s Rule of Signs and the Upper and Lower Bound Rules to find zeros of polynomials
 V. Other Tests for Zeros of Polynomials (Pages 176−178) Descartes’s Rule of Signs sheds more light on the number of
 aaaa aaaaa a a polynomial function can have.
 State Descartes’s Rule of Signs.
 When using Descartes’s Rule of Signs, a zero of multiplicity k
 should be counted as a zeros.
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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 Example 5: Find the number of variations in sign in , as
 well as the number of variations of sign in f(− x). Then discuss the possible numbers of positive real zeros and the possible number of negative real zeros of this function.
 75932)( 23456 −++−−+= xxxxxxxf
 a aaaaaaa aa aaaa aaa aaaaaaaa aaaaaaa aa aaaa aaa aaa aaaaaaaa aaa aaaaaa a aa a aaaaaaaa aaaa aaaaaa aaa aaaaaa a aa a aaaaaaaa aaaa aaaaaa
 State the Upper and Lower Bound Rules.
 Explain how the Upper and Lower Bound Rules can be useful in the search for the real zeros of a polynomial function. aaaaaaaaaaaa aaaa aaaaa aaa aaaaaaaaa aaaaaaa aaa aaa aaaaaaaa a aaaa aa aaaaaaaa aaaaaaaa aaaaaa aaaa aaaaaaaa aaa aaaaaaaa aaaaaaaa aaaa a aaaa aaaaaaaaa aaaaaaaaa aaaa aaaaaa aa aaa aaaa aaa aa aaaaaaaa aa aaaaa aaaa aaa aaaa aaa aaaaa aaa aa aaa aaaaa aaaaaaaa aaaaaaaa aaaaa aaaa aaa aaaaaaa aaaa a aaa aaa aaaaaaaaaaa aa aaaaaaaa aaaa aaaaaa aaaa aaaa aa
 Homework Assignment Page(s) Exercises
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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 Section 2.6 Rational Functions Objective: In this lesson you learned how to determine the domains of
 rational functions, find asymptotes of rational functions, and sketch the graphs of rational functions.
 I T
 e
 T
 a
 a
 a
 E
 I T
 a
 Dh aa
 LC
 Important Vocabulary Define each term or concept. Rational function a aaaaaaaa aaaa aaa aa aaaaaaa aa aaa aaaaa aaaa a aaaaaaaaaa aaaaa aaaa aaa aaaa aaa aaaaaaaaaaa aaa aaaa aa aaa aaa aaaa aaaaaaaaaaaVertical asymptote aaa aaaa a a a aa a aaaaaaaa aaaaaaaaa aa aaa aaaaa aa a aa aaaa a a aa aaaa a a a aa a a a a aaaaaa aaaa aaa aaaaa aa aaaa aaa aaaaaHorizontal asymptote aaa aaaa a a a aa a aaaaaaaaaa aaaaaaaaa aa aaa aaaaa aa a aaa aaaa a a aa a a a aa a a a aaSlant (or oblique) asymptote aa aaa aaaaaa aa aaa aaaaaaaaa aa a aaaaaaaa aaaaaaaa aa aaaaaaa aaa aaaa aaaa aaa aaaaaa aa aaa aaaaaaaaaaaa aaaa aaa aaaa aaaaaaaaaa aa aaa aaaaaaaa aa aaa aaaaaaaaaaa aaaa aaa aaaaaaaaa aa a aaaaa aaaaaaaaa aa aaa aaaaa aa aaa aaaaaaaa aaaaaaaaa
 . Introduction (Page 184) What you should learn How to find the domains of rational functions he domain of a rational function of x includes all real numbers
 xcept . . . aaaaaaaa aaaa aaaa aaa aaaaaaaaaaa aaaaa
 o find the domain of a rational function of x, . . . aaa aaa
 aaaaaaaaaa aa aaa aaaaaaaa aaaaaaaa aaaaa aa aaaa aaa aaaaa
 aa aa aaaaa aaaaaa aa a aaaa aa aaaaaaaa aaaa aaa aaaaaa aa aaa
 aaaaaaaa
 xample 1: Find the domain of the function 9
 1)( 2 −=
 xxf .
 aaa aaaaaa aa a aa aaa aaaa aaaaaaa aaaaaa a a a a aaa a a aa
 I. Horizontal and Vertical Asymptotes (Pages 185−186) What you should learn How to find the horizontal and vertical asymptotes of graphs of rational functions
 he notation “f(x) → 5 as x → ∞” means . . . aaaa aaaa
 aaaaaaaaa a aa a aaaaaaaaa aaaaaaa aaaaaa
 escribe the end behavior of a rational function in relation to its orizontal asymptote.
 aaaaaaaaa aaa a a a aa a a a aaa aaa aaaaaaaa aaaaaaa aaa aaaaaaaaa aaaaaaaaa aaa aaa aaaaaa aa aaa aaaaa aaaaaaaa aa
 arson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide opyright © Houghton Mifflin Company. All rights reserved.
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50 Chapter 2 • Polynomial and Rational Functions
 Let f be the rational function given by
 01
 11
 011
 1
 )()()(
 bxbxbxbaxaxaxa
 xDxNxf m
 mm
 m
 nn
 nn
 ++++
 ++++==
 −−
 −−
 where N(x) and D(x) have no common factors. 1) The graph of f has vertical asymptotes at aaa aaaaa
 aa aaaa .
 2) The graph of f has one or no horizontal asymptote
 determined by aaaaaaaaa aaa aaaaaaa aa aaaa aaa
 aaaa .
 a) If n < m, the graph of f has aaa aaaa a a a
 a aaaa aaaaaaa aa a aaaaaaaaaaaaaaaa .
 b) If n = m, the graph of f has aaa aaaa
 a a a aa aa a aaaaaaaaaa aaaaaaaa a a .
 c) If n > m, the graph of f has aa aaaaaaaaaa a
 aaaaaaa aa .
 Example 2: Find the asymptotes of the function
 612)( 2 −−
 −=
 xxxxf .
 aaaaaaaaa a a a aa a a aa aaaaaaaaaaa a a a III. Analyzing Graphs of Rational Functions What you should learn
 How to analyze and sketch graphs of rational functions
 (Pages 187−189) To sketch the graph of the rational function f(x) = N(x)/D(x),
 where N(x) and D(x) are polynomials with no common factors, . . .
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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Section 2.6 • Rational Functions 51 Name______________________________________________
 Example 3: Sketch the graph of 4
 3)(+
 =x
 xxf .
 y
 x
 IV. Slant Asymptotes (Page 190)
 What you should learn How to sketch graphs of rational functions that have slant asymptotes
 To find the equation of a slant asymptote, . . . aaa aaaa
 aaaaaaaa aa aaaaaa aaa aaaaaaaaaaa aa aaa aaaaaaaa aaaaaaaa
 aaaa aaa aaaaaaaaaa aaa aaaaaaaa aa aaa aaaaa aaaaaaaaa aa aaa
 aaaaaaaaa aaaaaaaaa aaa aaaaaaaaaa
 Example 4: Decide whether each of the following rational
 functions has a slant asymptote. If so, find the equation of the slant asymptote.
 (a) 53
 1)( 2
 3
 ++
 −=
 xxxxf (b)
 5223)(
 3
 −+
 =x
 xxf
 aaa aaaa a a a a a aaa aa
 What you should learn How to use rational functions to model and solve real-life problems
 V. Applications of Rational Functions (Pages 191−192) Give an example of asymptotic behavior that occurs in real life. aaaaaaa aaaa aaaaa
 Larson/Hostetler Precalculus/Precalculus with Limits Notetaking Guide Copyright © Houghton Mifflin Company. All rights reserved.
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 Additional notes
 y
 x
 y
 x
 y
 x
 y
 x
 y
 x
 y
 x
 Homework Assignment Page(s) Exercises
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Section 2.7 • Nonlinear Inequalities 53 Name______________________________________________
 Section 2.7 Nonlinear Inequalities Objective: In this lesson you learned how to solve polynomial
 inequalities and rational inequalities. I Waa B
 a
 W
 t
 a
 T
 i
 a
 Cwp
 LC
 Important Vocabulary Define each term or concept. Critical numbers aaa aaaaaaaa aaaa aaaa aaa aaaaaaaaaa aa a aaaaaaaaaa aaaaaaaaaa aaaaa aa aaaaa
 What you should learn How to solve polynomial inequalities
 . Polynomial Inequalities (Pages 197−200)
 here can polynomials change signs? aaa aa aaa aaaaaa aaa aaaaaaaa aaaa aaaa aaa aaaaaaaaaa aaaaa a aaaaa
 etween two consecutive zeros, a polynomial must be . . .
 aaaaaaa aaaaaaaa aa aaaaaaaa aaaaaaaaa
 hen the real zeros of a polynomial are put in order, they divide
 he real number line into . . . aaaaaaaaa aa aaaaa aaa
 aaaaaaaaa aaa aa aaaa aaaaaaaa
 hese zeros are the aaaaaaaa aaaaaaa of the
 nequality, and the resulting intervals are the aaaa
 aaaaaaaa a for the inequality.
 omplete the following steps for determining the intervals on hich the values of a polynomial are entirely negative or entirely ositive:
 1) aaaa aaa aaaa aaaaa aa aaa aaaaaaaaaaa aaa aaaaaaa aaa aaaaa aa aaaaaaaaaa aaaaa aaaaa aaaaaaaa aa aaaaaaaaa aaaaa aaaaa aaa aaa aaaaaaaa aaaaaaa aa aaa aaaaaaaaaaa
 2) aaa aaa aaaaaaaa aaaaaaa aa aaa aaaaaaaaaa aa aaaaaaaaa
 aaa aaaa aaaaaaaaaa
 3) aaaaaa aaa aaaaaaaaaaaaaa aaaaaaa aa aaaa aaaa aaaaaaaa aaa aaaaaaaa aaa aaaaaaaaaa aa aaaa aaaaaa aa aaa aaaaa aa aaa aaaaaaaaaa aa aaaaaaaaa aaa aaaaaaaaaa aaaa aaaa aaaaaaaa aaaaaa aaa aaaaa aaaaaaa aa aaa aaaaaaaaa aa aaa aaaaa aa aaa aaaaaaaaaa aa aaaaaaaaa aaa aaaaaaaaaa aaaa aaaa aaaaaaaa aaaaaa aaa aaaaa aaaaaaa aa aaa aaaaaaaaa
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54 Chapter 2 • Polynomial and Rational Functions
 To check the solution of the polynomial inequality
 with a graph, . . . 0523 2 <−+ xx aaaaa aaa aaaaaaaaaa
 aaaaaaaaaa aaaaaaaa a a aa a aa a a aaa aaaaaa aaa aaaaaaa aa
 aaa aaaaa aaaa aa aaaaa aaa aaaaaaa
 a
 If a polynomial inequality is not given in general form, you
 should begin the solution process by . . . aaaaaaa aaa
 aaaaaaaaaa aa aaaaaaa aaaaaaaaa aaa aaaaaaaaaa aa aaa aaaa aaa
 aaaa aa aaa aaaaa aaaaa
 Example 1: Solve and graph the solution set. 0202 ≥−+ xxaa aa a aa a aaa aaa
 aaa aa 0 Example 2: Use a graph to solve the polynomial inequality
 . 0962 >−−− xx
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 aa II. Rational Inequalities (Page 201)
 What you should learn How to solve rational inequalities
 To extend the concepts of critical numbers and test intervals to
 rational inequalities, use the fact that the value of a rational
 expression can change sign only at its aaaaa and its
 aaaaaaaaa aaaaaa . These two types of numbers
 make up the aaaaaaaa aaaaaa of a rational inequality.
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Section 2.7 • Nonlinear Inequalities 55 Name______________________________________________
 To solve a rational inequality, . . . aaaaa aaaaa aaa aaaaaaaa
 aaaaaaaaaa aa aaaaaaa aaaaa aaaa aaaa aaa aaaaa aaa aaaaaaaaa
 aaaaaa aa aaa aaaaaaaaa aaaaaaaa aaaaaaaaaaa aaaa aaa
 aaaaaaaaaaa aaaa aaaaaaaaa aaa aaaa a aaaaa aaaa aaaa aaaaaaaa
 aa aaa aaaaaaaaaaa aaaaaa aaa aaaa aaaaaaaaa aaaa aaaaaaa aaa
 aaaaaaaaaa aa aaa aaaaaaaa aaaa
 Example 3: Solve 02153
 ≤−+
 xx and graph the solution set.
 aa aa aaa
 aa a aa 0
 III. Applications of Other Inequalities (Pages 202−203) A formula that relates profit, revenue, and cost is
 aaaaaa a aaaaaaa a aaaa .
 Example 4: Let the revenue for a product be given by
 and the cost for the same product be given by
 )005.030( xxR −=000,205 += xC , where R and
 C are measured in dollars and x represents the number of units sold. How many units must be sold to obtain a positive profit?
 aaaa a a a aaaaa
 y
 -10000
 100020003000400050006000700080009000
 100001100012000
 0 1000 2000 3000 4000 5000 6000x
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 Additional notes
 0
 0
 0
 0
 0
 0
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 0
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 y
 -5
 -3
 -1
 1
 3
 5
 -5 -3 -1 1 3 5x
 Homework Assignment
 Page(s) Exercises
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