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            Preface

            In 2009, New York State adopted the Common Core Standards in order to qualify for President Obama’s Race To The Top initiative. The Common Core math curriculum is more difficult than the previous math curriculum. The new state tests, including the Common Core Algebra II Regents, are more difficult as well.

            Certain topics that had been in the Algebra II/Trigonometry curriculum for decades have been removed for not being rigorous enough. Other topics have been added with the goal of making 21st-century American students more career and college ready than their predecessors.

            The main topics that have been cut from the curriculum are permutations, combinations, Bernoulli trials, binomial expansion, and the majority of the trigonometric identities like the sine sum, cosine sum, sine difference, cosine difference, and the different double-angle and halfangle formulas. Other topics have been moved into earlier grades like the law of sines and the law of cosines. More than half of the trigonometry that had once been part of Algebra II is no longer part of the course.

            Other topics have been added to fill the gaps left by those topics now considered obsolete. Primarily, these new topics are often taught in AP Statistics as part of inferential statistics.

            Aside from the change in topics, there is a change in the style of questions. Students now need to think more deeply about the topics because questions are intentionally phrased in a less straightforward way than they had been in the past.

            Conquering the Algebra II test, something that was never an easy feat beforehand, has gotten much more difficult and will require more test preparation than before. Getting this book is a great first step toward that goal. In addition to reviewing all of the topics that can appear on this test, this book includes nearly 1,000 practice questions of various difficulty levels. This book can serve as a review or even as a way to learn the material for the first time. Teachers can also use this book to guide their pacing. They can focus on the types of questions that are most likely to appear on the test and spend less time on complicated aspects of the Common Core curriculum that are unlikely to be on the test.

            The Common Core is part of a grand plan that is intended to propel our country to the top of the international rankings in math and reading. Good luck. We are all counting on you!

            Gary Rubinstein

                Math Teacher

                2016

        

    
        
            Chapter One

        

        Polynomial Expressions and Equations

        1.1 POLYNOMIAL ARITHMETIC

        
            Key Ideas

            A polynomial is an expression like x2 − 5x + 6 that combines numbers and variables raised to different powers. Just as two numbers can be added, subtracted, multiplied, or divided, polynomials can be too.

        

        Multiplying a Polynomial by a Constant

        To multiply a polynomial by a constant, multiply the constant by each of the coefficients of the polynomial. This is sometimes called distributing the constant through the polynomial.

        To multiply 3x2 − 2x + 5 by 4, multiply each of the coefficients by 4.

        
            
                
            

        

        Adding Polynomials

        To add two polynomials, combine the like terms, which have the same variable raised to the same exponent.

        To add the two polynomials (x2 − 5x + 6) + (2x2 + 3x − 2), first combine the two x2-terms, x2 + 2x2 = 3x2. Then combine the two x-terms, −5x + 3x = −2x. Then combine the two constant terms +6 − 2 = +4. The sum is 3x2 − 2x + 4.

        Subtracting Polynomials

        Subtracting polynomials is more complicated than adding polynomials.

        
            
                
            

        

        Since the − sign can be thought of as a negative 1 (−1) and the coefficient of the x2 in the second polynomial is really a 1, this can be rewritten as:

        
            
                
            

        

        Distribute the −1 through the second polynomial. The parentheses are no longer needed.

        
            
                
            

        

        Combine like terms.

        
            
                
            

        

        Multiplying Polynomials

        Multiplying two polynomials requires multiplying each combination of one term from the first polynomial with one term from the second polynomial and then combining all the products. The most common type of polynomial multiplication is when each of the polynomials has just two terms (called binomials). The four combinations can then be remembered with the word FOIL.

        
            [image: ]
        

        
            	
First terms in each expression: 5x • 2x = +10x2


            	
Outer terms in each expression: 5x • − 4 = −20x


            	
Inner terms in each expression: +3 • 2x = +6x


            	
Last terms in each expression: +3 • −4 = −12

        

        
            
                
            

        

        If one or both of the polynomials has more than two terms, then the FOIL method does not apply. Instead, get all the combinations by multiplying the first term in the polynomial on the left by all the terms in the polynomial on the right. Then multiply the second term in the polynomial on the left by all the terms in the polynomial on the right. Continue until the last term in the polynomial on the left has been multiplied by all the terms in the polynomial on the right.

        Example 1

        Multiply (x + 3)(2x2 − 4x + 5)

        Solution: First multiply the x in the binomial by each of the terms of 2x2 − 4x + 5. Then multiply the +3 in the binomial by each of the terms of 2x2 − 4x + 5. Combine the like terms.

        
            
                
            

        

        Multiplication Patterns

        Two useful patterns for multiplying binomials without using FOIL or the combination method are the perfect square multiplying pattern and the difference of perfect squares multiplying pattern.

        Simplifying (x + 5)2 with FOIL becomes x2 + 5x + 5x + (5 • 5) = x2 + 10x + 25. The coefficient of the x in the solution is double the +5, whereas the constant in the solution is the square of +5. In general, (x + a)2 = x2 + 2ax + a2.

        Example 2

        Use the perfect square multiplying pattern to simplify (x − 3)2.

        Solution: The coefficient will be 2 • (−3) = −6, and the constant will be (−3)2 = +9.

        
            
                
            

        

        When the only difference between two binomials is that one has a + between the two terms and the other has a − between the two terms, there is a shortcut for multiplying the binomials.

        Simplifying (x − 5)(x + 5) with FOIL becomes x2 + 5x − 5x − 25 = x2 − 25. There is no x-term in the answer, and the constant term is the negative square of the constant term of either of the binomials. In general, (x − a)(x + a) = x2 − a2.

        Example 3

        Use the difference of perfect squares multiplying pattern to simplify:

        
            
                
            

        

        Solution: Since the only difference between the two binomials is the sign between the two terms, this pattern can be used. The answer is x2 − 32 = x2 − 9.

        Dividing Polynomials

        Dividing polynomials requires a process very similar to long division for numbers.

        
            
                
            

        

        
            	
Step 1:

                Set up for the long division process.
                
                    [image: ]
                

            

            	
Step 2:

                Determine what you would need to multiply by the first term of the divisor (x in this example) to get the first term in the dividend (2x3 in this example). Since you would need to multiply x by 2x2 to get 2x3, the first term of the solution is 2x2. Put that term over the x2-term in the dividend.
                
                    [image: ]
                

            

            	
Step 3:

                Multiply the 2x2 by the x + 3 to get 2x3 + 6x. Put that product under the 2x3 + x2. Subtract and bring down the −11x.
                
                    [image: ]
                

            

            	
Step 4:

                Determine what you would need to multiply by the first term of the divisor (x in this example) to get the first term in the expression at the bottom (−5x2 in this example). Since you would need to multiply x by −5x to get −5x2, the second term of the solution is −5x. Put that term over the x-term in the dividend. Multiply the −5x by the x + 3, and put the product under the −5x2 − 11x. Then subtract and bring down the +12.
                
                    [image: ]
                

            

            	
Step 5:

                Determine what you would need to multiply by the first term of the divisor (x in this example) to get the first term in the expression at the bottom (4x in this example). Since you would need to multiply x by 4 to get 4x, the third term of the solution is +4. Put that term over the constant term in the dividend. Multiply the +4 by the x + 3, and put the product under the 4x + 2. Then subtract. As there is nothing left to bring down, this final number at the bottom is the remainder. Since the remainder in this example is 0, we sometimes say there is no remainder and that x + 3 divides evenly into 2x3 − x2 − 11x + 12.
                
                    [image: ]
                

            

            	
Step 6:

                You can check your answer by multiplying the solution by the divisor and then adding the remainder to see if the result is equal to the dividend.
                
                    
                        
                    

                

            

        

        Example 4

        What is the quotient and remainder (if any) of the following?

        
            
                
            

        

        
            	3x2 + 4x − 2, remainder 5

            	3x2 − 4x + 2, remainder 5

            	3x2 + 4x + 2, remainder 6

            	
3x2 − 4x − 2, remainder 6

        

        Solution:

        
            [image: ]
        

        The answer is choice (2).

        Since Example 4 is a multiple-choice question, an alternative way to do this one would be to check each of the answer choices. Multiply each potential solution by x + 4, and add the potential remainder. The answer choice that gives you 3x3 + 8x2 − 14x + 13 is the correct one.

        Checking choice (2) would look like:

        
            
                
            

        

        The other choices all give different results. Admittedly, performing four multiplications to check the four choices might take longer than dividing. If on the test you forget how to divide polynomials and there is a multiple-choice question involving polynomial division, then this method would be a way to get the correct answer.

        

        

    
        
            
                Check Your Understanding of Section 1.1

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            What is 5 • (2x2 + 7x − 3)?

                    

                    
                        	
                            
                            10x2 + 35x − 15

                        	
                            
                            10x2 + 7x − 3

                        	
                            
                            2x2 + 7x − 15

                        	
                            
                            2x2 + 35x − 15

                    

                

                	
                    
                    
                        
                            
                            What is (−4) • (2x2 + 7x − 3)?

                    

                    
                        	
                            
                            −8x2 − 28x − 12

                        	
                            
                            −8x2 − 28x + 12

                        	
                            
                            −8x2 + 7x − 3

                        	
                            
                            2x2 + 7x + 12

                    

                

                	
                    
                    
                        
                            
                            What is (3x2 − 5x + 7) + (2x2 + 3x − 4)?

                    

                    
                        	
                            
                            5x2 − 8x + 3

                        	
                            
                            5x4 − 2x + 3

                        	
                            
                            5x2 − 2x + 11

                        	
                            
                            5x2 − 2x + 3

                    

                

                	
                    
                    
                        
                            
                            What is (5x2 − 3x + 8) − (2x2 + 4x − 2)?

                    

                    
                        	
                            
                            3x2 − 7x + 10

                        	
                            
                            3x2 + x + 10

                        	
                            
                            3x2 − 7x + 6

                        	
                            
                            3x2 + x + 6

                    

                

                	
                    
                    
                        
                            
                            What is 2 • (3x2 − 4x + 7) − 3(x2 − 2x − 5)?

                    

                    
                        	
                            
                            3x2 − 14x − 1

                        	
                            
                            3x2 − 14x + 29

                        	
                            
                            3x2 − 2x − 1

                        	
                            
                            3x2 − 2x + 29

                    

                

                	
                    
                    
                        
                            
                            What is (5x − 2)(2x + 7)?

                    

                    
                        	
                            
                            10x2 − 14 

                        	
                            
                            10x2 + 35x − 14

                        	
                            
                            10x2 − 4x − 14

                        	
                            
                            10x2 + 31x − 14

                    

                

                	
                    
                    
                        
                            
                            What is (4x2 + 2)(3x − 1)?

                    

                    
                        	
                            
                            12x3 − 4x2 + 6x − 2

                        	
                            
                            12x3 − 2 

                        	
                            
                            12x2 + 4x2 − 6x + 2

                        	
                            
                            12x2 − 4x2 − 6x − 2

                    

                

                	
                    
                    
                        
                            
                            What is (x + 2)(3x2 + 2x − 7)?

                    

                    
                        	
                            
                            3x3 + 2x − 14

                        	
                            
                            3x3 + 8x2 − 3x − 14

                        	
                            
                            3x3 + 8x2 + 3x − 14

                        	
                            
                            3x3 − 8x2 − 3x − 14

                    

                

                	
                    
                    
                        
                            
                            What is (x − 7)2?

                    

                    
                        	
                            
                            x2 − 14x + 49

                        	
                            
                            x2 − 14x − 49

                        	
                            
                            x2 + 49

                        	
                            
                            x2 − 49

                    

                

                	
                    
                    
                        
                            
                            What is (3x2 + 5)2?

                    

                    
                        	
                            
                            9x4 + 25 

                        	
                            
                            9x4 + 15x2 + 25

                        	
                            
                            9x4 + 15x − 25

                        	
                            
                            9x4 + 30x2 + 25

                    

                

                	
                    
                    
                        
                            
                            What is (x3 + x2 − 18x − 3) ÷ (x − 4)?

                    

                    
                        	
                            
                            x2 + 5x + 2 R3

                        	
                            
                            x2 + 5x + 2 R4

                        	
                            
                            x2 + 5x + 2 R5

                        	
                            
                            x2 + 5x + 2 R6

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Simplify 5 • (2x2 − 3x + 4).

                    

                    
                

                	
                    
                    
                        
                            
                            Zahra calculated (5x2 + 7x +10) − (2x2 + 3x + 4) as 5x2 + 7x + 10 − 2x2 + 3x + 4 and got 3x2 + 10x + 14. What mistake did Zahra make?

                    

                    
                

                	
                    
                    
                        
                            
                            If (x + 5)(x + a) = x2 + 7x + 10, what is the value of a?

                    

                    
                

                	
                    
                    
                        
                            
                            If (x + a)2 = x2 + 10x + 25, what is the value of a?

                    

                    
                

                	
                    
                    
                        
                            
                            Simplify (x + 3)3.

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 1.1

A. Multiple-Choice


	1

	2

	4

	1

	4

	4

	1

	2

	1

	4

	3



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            10x2 − 15x + 20

                    

                

	
                    
                    
                    
                        
                            
                            Zahra did not distribute the – through. The correct answer is 3x2 + 4x + 6.

                    

                

	
                    
                    
                    
                        
                            
                            a = 2

                    

                

	
                    
                    
                    
                        
                            
                            4x2 + 10x + 25 is a perfect square trinomial because
                            . It factors to
                            . So a = 5.

                    

                

	
                    
                    
                    
                        
                            
                            x3 + 9x2 + 27x + 27

                    

                





        1.2 POLYNOMIAL FACTORING

        
            Key Ideas

            Factoring an integer means finding two other integers (other than 1) whose product is equal to the original integer. For example, the integer 15 has the factors 3 and 5 since 3 • 5 = 15. Likewise, a polynomial like x2 − 5x + 6 can be factored into (x − 2)(x − 3) because (x − 2)(x − 3) = x2 − 5x + 6. When a polynomial is factored, the factors can provide useful information about the polynomial that was not apparent in the nonfactored form.

        

        Just like some numbers can’t be factored (for example, 7 and other prime numbers) some polynomials cannot be factored either. When a polynomial can be factored, there are several different methods of obtaining the factorization, depending on the polynomial.

        Greatest Common Factor Factoring

        Greatest common factor factoring is the first type of factoring you should always try. If all the terms of a polynomial have a common factor, that common factor can be “factored out.” Often the only common factor is the number 1, in which case this type of factoring is not useful.

        An example of using this method is factoring the polynomial 6x3 − 4x2 + 8x. Each term of the polynomial 6x3 − 4x2 + 8x has a factor of 2x. When the 2x is factored out, it is generally put on the left side and the remaining factor is put on the right in parentheses.

        First write the 2x on the left of the parentheses

        
            
                
            

        

        Now imagine distributing the 2x through as if you were going to multiply the 2x by what needs to go inside the parentheses. For each term in the expression on the right, think “What does 2x need to be multiplied by to become this?” For the first term, 6x3, you have to multiply 2x by 3x2 (2 • 3 = 6, and x • x2 = x3). So the first term inside the parentheses is 3x2.

        Do this for the other two terms to get

        
            
                
            

        

        Example 1

        Factor the polynomial 8x4 − 12x3 + 16x2.

        Solution: Each of the three terms has a factor of 4x2. The factorization is

        
            
                
            

        

        Factoring a Quadratic Trinomial into the Product of Two Binomials

        What’s the opposite of FOIL? Is it LIOF? No. The opposite is factoring a quadratic trinomial like x2 + 5x + 6 into the product of two binomials.

        If the trinomial is of the form x2 + bx + c = 0, find two numbers that have a sum of b and a product of c. For x2 + 5x + 6, the two numbers that have a sum of 5 and a product of 6 are +2 and +3. Those numbers become the constants of the two binomials (x + 2) and (x + 3). So x2 + 5x + 6 = (x + 2)(x + 3).

        Example 2

        Factor the polynomial x2 + 3x − 10 into the product of two binomials.

        Solution: The two numbers that have a sum of +3 and a product of −10 are −2 and +5. So the two factors are (x − 2) and (x + 5).

        
            
                
            

        

        Perfect Square Trinomial Factoring

        The trinomials x2 + 6x + 9, x2 + 8x + 16, and x2 + 10x + 25 are three examples of perfect square trinomials. These can be factored into (x + 3)2, (x + 4)2, and (x + 5)2, respectively. The way to recognize a perfect square trinomial of the form x2 + bx + c is to compare c to
            :

        If
            , the trinomial is a perfect square and can be factored as
            .

        For x2 + 6x + 9, since
            , the trinomial is a perfect square. 

        It can be factored as
            .

        Example 3

        Which of the following is a perfect square trinomial?

        
            	
                
                x2 + 8x + 25

            	
                
                x2 − 18x + 36

            	
                
                x2 + 10x − 25

            	
                
                x2 − 12x + 36

        

        Solution: Since
            , choice (4) is a perfect square trinomial. Notice that choice (3) would need to have +25 instead of −25 to be a perfect square trinomial.

        Example 4

        Factor x2 − 18x + 81.

        Solution: Since
            , the trinomial is a perfect square trinomial. It can be factored as.

        Difference of Perfect Squares Factoring

        A quadratic expression like x2 − 52 is known as the difference between perfect squares since each of the terms is a perfect square and there is a subtraction sign between the two signs. In general, the expression x2 − a2 can be factored into (x − a)(x + a). For the example x2 − 52, it factors into (x − 5)(x + 5).

        Example 5

        Factor x2 − 81.

        Solution: Since 81 can be written as 92, x2 − 81 = x2 − 92 = (x − 9)(x + 9).

        Factoring Cubic Expressions by Grouping

        Polynomial expressions that have one of the variables raised to the third power are called cubic polynomials. Generally, they are very difficult to factor. Sometimes a technique called factor by grouping can be used to factor certain cubic polynomials.

        Factor by grouping is when you have a four-term cubic expression and you factor a common factor from the first two terms and another common factor from the last two terms. Then you cross your fingers and hope that there will be a new common factor that you can then factor out.

        For example, the polynomial x3 − 3x2 + 4x − 12 can be factored this way.

        An x2 can be factored out of the first two terms, and a 4 can be factored out of the last two terms.

        
            
                
            

        

        At this point, notice that both of the terms have a factor of (x − 3). This can be factored out to become (x − 3)(x2 + 4) just like factoring an expression like x2 • a + 4 • a = a(x2 + 4).

        Example 6

        Completely factor x3 + 2x2 − 9x − 18.

        Solution: First factor an x2 out of the first two terms.

        
            
                
            

        

        Now you can factor a −9 out of the second two terms so that the (x + 2) factor matches the other one.

        
            
                
            

        

        Because the question says to factor “completely,” check to see if any of the expressions can be factored further.

        Since x2 − 9 is a difference between perfect squares, it can be factored into (x − 3)(x + 3). So the original expression can be completely factored to (x + 2)(x − 3)(x + 3).

        Factoring More Complicated Expressions

        Polynomials that have exponents greater than 3 can sometimes be factored by rewriting the polynomials in an equivalent form that can be factored with other methods.

        The expression x6 − 16 has an exponent of 6. Since 6 is an even number, x6 can be expressed as (x3)2. Since 16 is a perfect square, the original expression can be written as (x3)2 − 42, which can then be factored with the difference of perfect squares pattern: (x3 − 4)(x3 + 4).

        The trinomial x4 + 5x2 − 14 resembles the kind of quadratic trinomial from earlier in this chapter. It can be written as (x2)2 + 5(x2) − 14. This looks a lot like u2 + 5u − 14. If it were u2 + 5u − 14, it would factor into (u + 7)(u − 2). So the original trinomial factors instead into (x2 + 7)(x2 − 2).

        Example 7

        Factor x8 + 10x4 + 25.

        Solution: This can be expressed as (x4)2 + 10(x4) + 25, which looks a lot like u2 + 10u + 25. Since u2 + 10u + 25 has the perfect square trinomial pattern, , it factors into (u + 5)2. So the example factors into (x4 + 5)2.

        Algebra Identities

        When two algebraic expressions can be simplified to the same expression, it is called an identity. Proving that something is an identity requires simplifying one or both sides of the equation until the two sides are identical. Until an identity is proved, there will be a small question mark over the equal sign like [image: ]. After the identity is established, the question mark over the equals sign is replaced with a check [image: ].

        Example 8

        Prove the following identity.

        
            [image: ]
        

        Solution:

        
            [image: ]
        

        Number Theory Proofs

        Sometimes a theorem about numbers can be proved by turning the theorem into an identity to be verified.

        Example 9

        The nth triangular number is
            . The nth square number is n2.

        Prove that the sum of the nth triangular number and the (n + 1)st triangular number is equal to the (n + 1)st square number.

        Solution:

        
            [image: ]
        

    
        
            
                Check Your Understanding of Section 1.2

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            Which shows 6x3 − 15x2 + 21x factored?

                    

                    
                        	
                            
                            3x(2x2 − 5x + 7)

                        	
                            
                            3x(2x2 − 15x2 + 21x)

                        	
                            
                            2x(3x2 − 15x2 + 21x)

                        	
                            
                            6x(x2 − 2x2 + 3x)

                    

                

                	
                    
                    
                        
                            
                            Which shows x2 + 8x + 12 factored?

                    

                    
                        	
                            
                            (x + 2)(x + 6)

                        	
                            
                            (x + 3)(x + 4)

                        	
                            
                            (x + 1)(x + 12)

                        	
                            
                            (x + 3)(x + 5)

                    

                

                	
                    
                    
                        
                            
                            Which shows x2 + 4x − 12 factored?

                    

                    
                        	
                            
                            (x + 2)(x − 6)

                        	
                            
                            (x − 3)(x + 4)

                        	
                            
                            (x − 2)(x + 6)

                        	
                            
                            (x − 1)(x − 12)

                    

                

                	
                    
                    
                        
                            
                            Which shows x2 + 10x + 25 factored?

                    

                    
                        	
                            
                            (x − 5)2 

                        	
                            
                            (x + 5)(x − 5)

                        	
                            
                            (x + 1)(x + 25)

                        	
                            
                            (x + 5)2


                    

                

                	
                    
                    
                        
                            
                            Which shows x2 − 12x + 36 factored?

                    

                    
                        	
                            
                            (x + 6)2 

                        	
                            
                            (x + 6)(x − 6)

                        	
                            
                            (x − 1)(x − 36)

                        	
                            
                            (x − 6)2


                    

                

                	
                    
                    
                        
                            
                            Which shows x2 − 64 factored?

                    

                    
                        	
                            
                            (x − 8)2 

                        	
                            
                            (x − 8)(x + 8)

                        	
                            
                            (x + 8)2


                        	
                            
                            (x − 8)(x − 8)

                    

                

                	
                    
                    
                        
                            
                            Which shows x3 + 2x2 + 6x + 12 factored?

                    

                    
                        	
                            
                            (x + 6)(x2 − 12)

                        	
                            
                            (x + 2)(x2 + 6)

                        	
                            
                            (x + 2)2(x + 3)

                        	
                            
                            (x + 1)(x + 2)(x + 6)

                    

                

                	
                    
                    
                        
                            
                            Which shows x3 − 5x2 + 4x − 20 factored?

                    

                    
                        	
                            
                            (x − 5)(x2 + 4)

                        	
                            
                            (x − 4)(x2 + 5)

                        	
                            
                            (x − 2)2(x + 5)

                        	
                            
                            (x − 1)(x + 4)(x + 5)

                    

                

                	
                    
                    
                        
                            
                            Which shows x6 − 25 factored?

                    

                    
                        	
                            
                            (x3 − 5)(x3 + 5)

                        	
                            
                            (x6 − 5)(x6 + 5)

                        	
                            
                            (x3 − 5)2


                        	
                            
                            (x3 + 5)2


                    

                

                	
                    
                    
                        
                            
                            Which shows x6 − 2x3 − 24 factored?

                    

                    
                        	
                            
                            (x3 + 6)(x3 − 4)

                        	
                            
                            (x3 − 8)(x3 + 3)

                        	
                            
                            (x3 − 6)(x3 + 4)

                        	
                            
                            (x3 + 8)(x3 − 3)

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Factor 2x2 + 7x + 3.

                    

                    
                

                	
                    
                    
                        
                            
                            Factor x2 + (17 + 39)x + (17 • 39).

                    

                    
                

                	
                    
                    
                        
                            
                            What value for c can x2 − 18x + c be factored into (x − 9)2?

                    

                    
                

                	
                    
                    
                        
                            
                            How can the fact that 242 − 52 = 551 be used to find the factors (not including 1 or 551) of 551?

                    

                    
                

                	
                    
                    
                        
                            
                            Completely factor x4 − 13x + 36.

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 1.2

A. Multiple-Choice


	1

	1

	3

	4

	4

	2

	2

	1

	1

	3



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            (2x + 1)(x + 3)

                    

                

	
                    
                    
                    
                        
                            
                            (x + 17)(x + 39)

                    

                

	
                    
                    
                    
                        
                            
                            81

                    

                

	
                    
                    
                    
                        
                            
                            29 • 19, because 242 − 52 = (24 + 5)(24 − 5)

                    

                

	
                    
                    
                    
                        
                            
                            (x2 − 9)(x2 − 4) = (x − 3)(x + 3)(x − 2)(x + 2)

                    

                





        1.3 THE REMAINDER THEOREM AND THE FACTOR THEOREM

        
            Key Ideas

            When something is a factor of a number, like 5 is a factor of 10, there will be no remainder when the number is divided by the factor. This is called the factor theorem. When something is not a factor of a number, like 3 is not a factor of 10, there will be some remainder when the number is divided by the factor. With polynomial division, there is a theorem called the remainder theorem that enables you to determine the remainder of some divisions without going through the long division process.

        

        The Remainder Theorem

        If you divide the polynomial function f(x) = x3 − 5x2 + 6x − 3 by (x − 4) with the long division process, you get x2 − x + 2 remainder 5. The remainder theorem says that you will also get the number 5 if you substitute +4 (the opposite of the −4 in the (x − 4) divisor) into the f(x) = x3 − 5x2 + 6x − 3.

        To check if the remainder theorem works for this example, evaluate f(4) = 43 − (5 • 42) + (6 • 4) − 3 = 64 − 80 + 24 − 3 = 5.

        
            Math Facts

            The remainder theorem says that the remainder when a polynomial equation is divided by (x − a) is equivalent to the value of the polynomial when +a is substituted for x. If the expression is (x + a), then substitute −a into the polynomial.

        

        Example 1

        What is the remainder when f(x) = 4x3 − 9x2 + 7x + 1 is divided by (x + 5)?

        
            	
                
                5

            	
                
                −5

            	
                
                f(5)

            	
                
                f(−5)

        

        Solution: The answer is choice (4). The remainder theorem states that the remainder will be the same as whatever the function evaluates to for the opposite of the constant in the divisor. For this example, f(−5) = (4 • (−5)3) − (9 • (−5)2) + 7(−5) + 1 = −759.

        The Factor Theorem

        When a binomial like (x − 2) is a factor of a polynomial like 4x3 − 3x2 − 17x + 14, it means that there will be a remainder of 0 when 4x3 − 3x2 − 17x + 14 is divided by x − 2. If you evaluate the polynomial 4x3 − 3x2 − 17x + 14 for x = 2, it becomes (4 • 23) − (3 • 22) − (17 • 2) + 14 = 32 − 12 − 34 + 14 = 0, just as the remainder theorem predicted. From this, we get the factor theorem.

        
            Math Facts

            The factor theorem says that if (x − a) is a factor of a polynomial, then the value of the polynomial when +a is substituted for x will be 0.

        

        Example 2

        (x − 3) is a factor of which polynomial?

        
            	
                
                f(x) = x3 − 9x2 + 25x − 19

            	
                
                f(x) = x3 − 9x2 + 25x − 20

            	
                
                f(x) = x3 − 9x2 + 25x − 21

            	
                
                f(x) = x3 − 9x2 + 25x − 22

        

        Solution: Choice (3) is the answer. Evaluate each choice at x = 3. Choice (3) becomes 33 − (9 • 32) + (25 • 3) − 21 = 27 − 81 + 75 − 21 = 0. The factor theorem says that if f(3) = 0, then (x − 3) is a factor of f(x).

    
        
            
                Check Your Understanding of Section 1.3

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            What is the remainder when x3 + x2 − 9x − 5 is divided by x − 3?

                    

                    
                        	
                            
                            4

                        	
                            
                            5

                        	
                            
                            6

                        	
                            
                            7

                    

                

                	
                    
                    
                        
                            
                            What is the remainder when 2x3 + 7x2 − 10x + 28 is divided by x + 5?

                    

                    
                        	
                            
                            2

                        	
                            
                            3

                        	
                            
                            4

                        	
                            
                            5

                    

                

                	
                    
                    
                        
                            
                            If f(x) = x3 − 7x2 + 5x − 9, what is the remainder when f(x) is divided by (x + 4)?

                    

                    
                        	
                            
                            f(4)

                        	
                            
                            f(−4)

                        	
                            
                            f(9)

                        	
                            
                            f(−9)

                    

                

                	
                    
                    
                        
                            
                            If the remainder when x3 − 2x2 + ax − 3 is divided by x − 2 is 7, what is the value of a?

                    

                    
                        	
                            
                            2

                        	
                            
                            3

                        	
                            
                            4

                        	
                            
                            5

                    

                

                	
                    
                    
                        
                            
                            If the remainder when x3 + ax2 − 5x + 4 is divided by x − 3 is 97, what is the value of a?

                    

                    
                        	
                            
                            7

                        	
                            
                            8

                        	
                            
                            9

                        	
                            
                            10

                    

                

                	
                    
                    
                        
                            
                            If (x + 4)(x − 5) = x2 − x − 20, what is the remainder when x2 − x − 20 is divided by (x + 4)?

                    

                    
                        	
                            
                            3

                        	
                            
                            2

                        	
                            
                            1

                        	
                            
                            0

                    

                

                	
                    
                    
                        
                            
                            Which of the following is a factor of x3 + 3x2 − 10x − 24?

                    

                    
                        	
                            
                            (x − 1)

                        	
                            
                            (x − 2)

                        	
                            
                            (x − 3)

                        	
                            
                            (x − 4)

                    

                

                	
                    
                    
                        
                            
                            Which of the following is a factor of 2x4 − 9x3 − 9x2 + 46x + 24?

                    

                    
                        	
                            
                            (x − 3)

                        	
                            
                            (x + 4)

                        	
                            
                            (x − 2)

                        	
                            
                            (x − 1)

                    

                

                	
                    
                    
                        
                            
                            If (x − 5) is a factor of x3 − 4x2 + 7x + a, what is the value of a?

                    

                    
                        	
                            
                            20

                        	
                            
                            −20

                        	
                            
                            60

                        	
                            
                            −60

                    

                

                	
                    
                    
                        
                            
                            If (x + 2) is a factor of x3 + ax2 − 5x − 26, what is the value of a?

                    

                    
                        	
                            
                            4

                        	
                            
                            5

                        	
                            
                            6

                        	
                            
                            7

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            What is the remainder when x3 + 5x2 − 7x + 3 is divided by x − 4?

                    

                    
                

                	
                    
                    
                        
                            
                            f(x) = x4 − 3x3 + 6x − 11. If f(3) = 7, what is the remainder when x4 − 3x3 + 6x − 11 is divided by (x − 3)?

                    

                    
                

                	
                    
                    
                        
                            
                            If the remainder when x3 + 4x2 − 9x + 2 is divided by (x − 4) is 94, what is the remainder be when x3 + 4x2 − 9x + 8 is divided by x − 4?

                    

                    
                

                	
                    
                    
                        
                            
                            Zoe and Jose tried to figure out if x − 7 is a factor of x3 − 12x2 + 43x − 56. Zoe did it by dividing, and Jose did it more quickly with the remainder theorem. How did Jose do it?

                    

                    
                

                	
                    
                    
                        
                            
                            If f(x) = x4 + x3 − x2 + 11x − 12, then f(−3) = 0. What is one factor of f(x)?

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 1.3

A. Multiple-Choice


	1

	2

	2

	4

	3

	4

	3

	1

	4

	3



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            43 + (5)(42) − (7)(4) + 3 = 119

                    

                

	
                    
                    
                    
                        
                            
                            7     The remainder equals the value of the function at x = 3.

                    

                

	
                    
                    
                    
                        
                            
                            100     The second polynomial is 6 greater than the first polynomial. Thus, the remainder of the second polynomial must be 6 + 94.

                    

                

	
                    
                    
                    
                        
                            
                            Jose checked to see if 73 − 12 • 72 + 43 • 7 − 56 = 0.

                    

                

	
                    
                    
                    
                        
                            
                            (x + 3)

                    

                





        1.4 POLYNOMIAL EQUATIONS

        
            Key Ideas

            A polynomial equation like x2 − 5x + 6 = 0 involves an equal sign with a polynomial expression on one or both sides. The solution set of a polynomial equation is the set of numbers that make the left side of the equation equal to the right side of the equation. Polynomial equations usually have more than one solution.

        

        Solving Quadratic Equations that Have No x-Term

        A quadratic equation is one where the largest exponent is a 2. The simplest type of quadratic equation is when there is no x-term, such as the quadratic equation x2 = 9.

        To solve x2 = 9, take the square root of each side. Be sure to put a ± on the square root on the right-hand side of the equal sign to account for the fact that (+3)2 and (−3)2 both equal +9.

        
            
                
            

        

        The solution set is {3, −3}.

        Solving Factored Polynomial Equations

        The equation (x − 2)(x + 3) = 0 is a quadratic equation. If the left side was simplified, the highest exponent would be 2.

        Equations like this with two or more factors on the left side of the equation and a zero on the right side can be solved very quickly.

        The only way (x − 2)(x + 3) can equal zero is if one of the two factors is also equal to zero.

        So (x − 2)(x + 3) will equal zero if x − 2 is 0 or if x + 3 = 0.

        
            
                
            

        

        The solution set is {2, 3}.

        Example 1

        What is the solution set to the equation (x − 1)(x − 3) = 0?

        Solution:

        
            
                
            

        

        The solution set is {1, 3}.

        Example 2

        What is the solution set to the equation (x − 1)(x − 3)(x + 5) = 0?

        Solution: With three factors, it is still true that if any one of them is equal to zero, the product of the three factors is also equal to zero. So the solution set can be found by using the three equations.

        
            
                
            

        

        The solution set is {1, 3, −5}.

        Solving Quadratic Equations by Factoring

        Not all quadratic polynomials factor. If one does in an equation where there is a zero on the right-hand side of the equal sign, the solution set can be found very quickly.

        
            
                
            

        

        If possible, start by factoring the left-hand side:

        
            
                
            

        

        The solution set is {2, 3}.

        Example 3

        Find the solution set to the equation x2 − 2x − 3 = 5.

        Solution: Even though the left-hand side of this equation can factor, do not factor until the right-hand side of the equation is a zero. Do this by subtracting 5 from both sides of the equation.

        
            
                
            

        

        The solution set is {4, −2}.

        The two solutions, 4 and −2, are the opposites of the two constants in the factors, (x − 4) and (x + 2). In general, if the factors of a quadratic expression are (x − a) and (x − b), then the zeros or roots of the quadratic expression are x = a and x = b. This also works in reverse. If the zeros of a quadratic expression are x = a and x = b, then the factors of the expression are (x − a) and (x − b).

        Example 4

        Find a quadratic expression whose roots are +5 and −3.

        Solution: If the roots are +5 and −3, the factors are (x − 5) and (x + 3). So the quadratic expression could be (x − 5)(x + 3), which can be simplified to x2 − 2x − 15.

        Example 5

        What are the roots of a cubic expression that has the factors (x + 6), (x − 3), and (x − 5)?

        Solution: Set each of the factors equal to zero to find the roots.

        
            
                
            

        

        The roots are {−6, 3, 5}.

        Solving Quadratic Equations with the Quadratic Formula

        When the quadratic expression does not factor, the equation has irrational roots and can be solved with the quadratic formula.

        
            Math Facts

            The two solutions to the quadratic equation ax2 + bx + c = 0 can be found with the quadratic formula:
                
            

        

        *Note: Simplifying radicals is explained in more detail in Chapter 4.

        An example of a quadratic equation where the quadratic expression cannot factor is x2 − 4x + 1 = 0, where a = 1, b = −4, and c = 1.

        According to the quadratic formula:

        
            [image: ]
        

        The solution set is
            .

        Example 6

        Use the quadratic formula to find the two solutions to the equation x2 − 6x + 7 = 0.

        Solution:

        
            [image: ]
        

    
        
            
                Check Your Understanding of Section 1.4

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            What is the solution set of x2 = 16?

                    

                    
                        	
                            
                            {4}

                        	
                            
                            {4, −4}

                        	
                            
                            {8}

                        	
                            
                            {8, −8}

                    

                

                	
                    
                    
                        
                            
                            What is the solution set of (x − 4)(x − 7) = 0?

                    

                    
                        	
                            
                            {4, 7}

                        	
                            
                            {−4, −7}

                        	
                            
                            {−4, 7}

                        	
                            
                            {4, −7}

                    

                

                	
                    
                    
                        
                            
                            What is the solution set of (x − 3)(x + 9) = 0?

                    

                    
                        	
                            
                            {−3, 9}

                        	
                            
                            {3, 9}

                        	
                            
                            {−3, −9}

                        	
                            
                            {3, −9}

                    

                

                	
                    
                    
                        
                            
                            What is the solution set of (x − 2)(x − 5)(x + 1) = 0?

                    

                    
                        	
                            
                            x = −2, x = −5, x = 1

                        	
                            
                            x = 2, x = −5, x = 1

                        	
                            
                            x = −2, x = 5, x = −1

                        	
                            
                            x = 2, x = 5, x = −1

                    

                

                	
                    
                    
                        
                            
                            What is the solution set of x2 + 10x + 24 = 0?

                    

                    
                        	
                            
                            x = −4, x = −6

                        	
                            
                            x = 4, x = 6

                        	
                            
                            x = −4, x = 6

                        	
                            
                            x = 4, x = −6

                    

                

                	
                    
                    
                        
                            
                            What is the solution set of x2 +3x + 2 = 12?

                    

                    
                        	
                            
                            x = −5, x = 2

                        	
                            
                            x = −1, x = −2

                        	
                            
                            x = 5, x = −2

                        	
                            
                            x = 1, x = 2

                    

                

                	
                    
                    
                        
                            
                            Which equation has the solutions x = 5, x = −2?

                    

                    
                        	
                            
                            (x + 5)(x − 2) = 0

                        	
                            
                            (x + 5)(x + 2) = 0

                        	
                            
                            (x − 5)(x + 2) = 0

                        	
                            
                            (x − 5)(x − 2) = 0

                    

                

                	
                    
                    
                        
                            
                            Which equation has the solutions x = −4, x = 3?

                    

                    
                        	
                            
                            x2 − x − 12 = 0

                        	
                            
                            x2 + x + 12 = 0

                        	
                            
                            x2 − x + 12 = 0

                        	
                            
                            x2 + x − 12 = 0

                    

                

                	
                    
                    
                        
                            
                            What are the solutions to x2 − 6x + 4 = 0?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            What are the solutions to x2 − 10x + 23?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Lila solves the equation x2 − 25 = 0 by first factoring x2 − 25 into (x − 5)(x + 5). Skylar solves the same equation by first adding 25 to both sides of the equation to get x2 = 25. Who is right?

                    

                    
                

                	
                    
                    
                        
                            
                            What are the three solutions to x3 + 4x2 − 9x − 36 = 0?

                    

                    
                

                	
                    
                    
                        
                            
                            Create an equation that has the three solutions x = 2, 4, and 5.

                    

                    
                

                	
                    
                    
                        
                            
                            In terms of b, what is the solution to the quadratic equation x2 + bx − 4 = 0?

                    

                    
                

                	
                    
                    
                        
                            
                            Noelle used the quadratic formula to solve x2 + 10x + 16 = 0. Delilah solved it without the quadratic formula. What did Delilah notice that enabled her to solve this equation without using the quadratic formula?

                    

                    
                

            

        

        

        

    Answers
								and Explanations

Check Your Understanding of Section 1.4

A. Multiple-Choice


	2

	1

	4

	4

	1

	1

	3

	4

	3

	2



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            Both are right and can complete the question to get x = ±5.

                    

                

	
                    
                    
                    
                        
                            
                            This factors by grouping to become (x + 4)(x2 − 9) = 0, which then becomes (x + 4)(x − 3)(x + 3) = 0. The solutions are −4, 3, and −3.

                    

                

	
                    
                    
                    
                        
                            
                            The solutions are (x − 2)(x − 4)(x − 5) = 0 or x3 − 11x2 + 38x − 40 = 0.

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            Delilah noticed that x2 + 10x + 16 factors to (x + 2)(x + 8).

                    

                





        1.5 QUADRATIC GRAPHS

        
            Key Ideas

            A graph of the solution set of a two-variable quadratic equation, like y = x2 − 5x + 6, has a shape called a parabola. To produce an accurate sketch of this graph, determine the vertex of the parabola and the x-intercepts of the parabola if any exist. Depending on the form of the equation, you can use several methods to produce this graph.

        

        The most basic quadratic graph is the graph of y = x2. Some of the ordered pairs in the solution set of this equation are (0, 0), (1, 1), (2, 4), and (3, 9). Since the square of a negative number is positive, ordered pairs with negative x-coordinates will have positive y-coordinates. So (−1, 1), (−2, 4), and (−3, 9) are three more ordered pairs. When these seven ordered pairs are graphed, they can be connected with a U-shaped curve called a parabola. The lowest point, which is (0, 0) for this parabola, is the parabola’s vertex.

        
            [image: ]
        

        This graph is also the graph of the quadratic function f(x) = x2.

        Changing the a Coefficient

        If a coefficient greater than 1 is in front of the x2, such as y = 2x2, the graph is still a parabola. However, it is narrower than the one created by y = x2. The coefficient is usually called a, so the equation is y = ax2. The vertex is still at (0, 0).

        
            [image: ]
        

        If a is negative, the parabola will be reflected over the x-axis and resemble an upside-down “U.”

        
            [image: ]
        

        Vertex Form of a Quadratic Equation

        A quadratic equation like y = 1(x − 2)2 − 5 is said to be in vertex form. Vertex form is an expression like y = a(x − h)2 + k, where a, h, and k are replaced with numbers. When a quadratic equation is in vertex form, the x-coordinate of the vertex is the opposite of the constant in the parentheses and the y-coordinate of the vertex is the constant outside the parentheses. For y = 1(x − 2)2 − 5, the vertex is (−(−2), −5) = (2, −5).

        
            Math Facts

            The vertex of the parabola defined by y = a(x − h)2 + k is (h, k). If a is greater than 1, the parabola will be narrow. If a is between 0 and 1, the parabola will be wide. If a is negative, the parabola will resemble an upside-down “U.”

        

        Example 1

        What are the coordinates of the vertex of the parabola defined by y = 3(x + 2)2 − 5?

        
            	
                
                (2, 5)

            	
                
                (2, −5)

            	
                
                (−2, 5)

            	
                
                (−2, −5)

        

        Solution: Choice (4) is correct. The x-coordinate is −(+2) = −2, and the y-coordinate is −5.

        Example 2

        Which could be the equation for this parabola?

        
            [image: ]
        

        
            	
                
                y = 1 (x + 3)2 + 1

            	
                
                y = 1 (x + 3)2 − 1

            	
                
                y = 1 (x − 3)2 + 1

            	
                
                y = 1 (x − 3)2 − 1

        

        Solution: Choice (3) is correct. The constant inside the parentheses is the opposite of the x-coordinate of the vertex. The constant outside the parentheses is the y-coordinate.

        Graphing Quadratic Equations

        To sketch a more accurate graph, find the x-intercepts and y-intercept of the parabola. To find the x-intercepts, set y = 0 and solve for the values (if there are any) of x. The y-intercept can be found by setting x = 0 and solving for y.

        Example 3

        Sketch a graph, including the vertex and the x-intercepts (if any) and y-intercept, of y = (x − 3)2 − 1.

        Solution: The vertex is (3, −1). To find the x-intercepts, solve the equation 0 = (x − 3)2 − 1:

        
            [image: ]
        

        The two x-intercepts are (4, 0) and (2, 0).

        The y-intercept can be found with the equation y = (0 − 3)2 − 1 = 9 − 1 = 8. So the y-intercept is (0, 8).

        Graph the vertex, the two x-intercepts, and the y-intercept. Sketch a parabola that passes through the four points.

        
            [image: ]
        

        Vertex form is related to graphs of transformed functions. The quadratic function g(x) = 1(x − 2)2 − 5 is related to the basic quadratic function f(x) = x2. The g(x) function can be expressed as g(x) = f(x − 2) − 5. The graph of a function defined this way is a translation of the original graph 2 units to the right and 5 units down. When the vertex of the graph of f(x) = x2, which is (0, 0), is translated 2 units to the right and 5 units down, the vertex of the transformed parabola will be (2, −5).

        Standard Form of a Quadratic Equation

        Most quadratic functions and two-variable quadratic equations are not written in vertex form. Instead, they look like f(x) = x2 − 5x + 6 or y = x2 − 5x + 6. An equation in this simplified form is called standard form, ax2 + bx + c. When the equation is in standard form, determining the vertex takes more work.

        
            Math Facts

            The x-coordinate of the vertex of the graph of f(x) = ax2 + bx + c is
                . The y-coordinate of the vertex is the value of
                . The vertex of the parabola defined by f(x) = x2 − 6x + 8, has an x-coordinate of
                
                and a y-intercept of f(3) = −1.

        

        Example 4

        What is the vertex of the graph of f(x) = 2x2 − 12x + 3?

        Solution: The x-coordinate of the vertex is:

            .

        The y-coordinate of the vertex is f(3) = 2 • 32 − 12 • 3 + 3 = −15. So the vertex is at (3, −15).

        Finding the x-intercepts of the graph of a quadratic function in standard form requires factoring. For the graph of f(x) = x2 − 6x + 8, the x-intercepts can be found with the equation 0 = x2 − 6x + 8:

        
            
                
            

        

        So the x-intercepts are (4, 0) and (2, 0).

        The y-intercept can be found by setting x = 0 and solving for y, y = 02 − 6 • 0 + 8 = 8.

        So the y-intercept is (0, 8).

        Since the vertex was determined to be (3, −1) in a previous Math Fact, the graph looks like this:

        
            [image: ]
        

        Example 5

        Find the vertex and the x-intercepts of the graph of the function f(x) = x2 − 2x − 3. Use these points to sketch the graph.

        Solution: The x-coordinate of the vertex is
            . The y-coordinate of the vertex is f(1) = 12 − 2 • 1 − 3 = −4. The vetex is (1, −4). The x-intercepts can be found with the equation 0 = x2 − 2x − 3:

            
            
        
    
        
    



        The x-intercepts are (−1, 0) and (3, 0).

        The graph looks like the following:

        
            [image: ]
        

        Graphing Quadratic Equations on the Graphing Calculator

        There are two types of questions on the Regents Exam that involve graphing. For the questions in Parts II, III, and IV, you will have to produce the graph on graph paper. For the multiple-choice questions in Part I, though, you may just have to identify the graph from a list of choices. The graphing calculator can serve as a good way to check a graph that you produced by hand or to see what the graph looks like so you can select the correct graph from a set of choices.

        For the TI-84:

            Press the [Y=] button and input x2 − 5x + 6 after the Y1=. Press [ZOOM] [6] to see the graph.

        
            [image: ]
        

        
            [image: ]
        

        For the TI-Nspire:

            From the home screen, press [B] to open the graphing Scratchpad. If the Entry Line is not visible, press [tab]. Input x2 − 5x + 6 after f1(x) = and press [enter].

        
            [image: ]
        

        
            [image: ]
        

        Focus and Directrix of a Parabola

        Every parabola has an invisible line and invisible point associated with it. The invisible line is called the directrix, and the invisible point is called the focus. For a parabola that resembles a right-side-up “U,” the focus is a bit above the vertex. The directrix is a horizontal line below the vertex. The distance between the focus and vertex is the same as the distance between the vertex and the directrix. For a parabola that resembles an upside-down “U,” the focus is a bit below the vertex and the directrix is a bit above. Again, the distance between the focus and vertex is the same as the distance between the vertex and the directrix.

        
            Math Facts

            The distance between the vertex and the focus is the same as the distance between the vertex and the directrix. If the parabola is defined as y = ax2 + bx + c or as y = a(x − h)2 + k, that distance is equal to  and is usually denoted by the variable p.

        

        For the parabola
            , the value of p is . So the focus is a point located 1 unit above the vertex, at (0, 1). The directrix is a horizontal line located 1 unit below the vertex, at y = −1.

        
            [image: ]
        

        
            [image: ]
        

        
            Math Facts

            If the vertex of a parabola is at (h, k), the focus is at (h, k + p) and the directrix is at y = k − p, where .

        

        Example 6

        What are the coordinates of the focus and the equation of the directrix of the parabola defined by ?

        Solution: Since this equation is in vertex form, the vertex is (−(−2), −5) = (2, −5).

        Since
            . The focus is at (2, −5 + 4) = (2, −1), and the directrix is at y = −5 − 4 = −9.

        Here is the graph of the parabola and its focus and directrix.

        
            [image: ]
        

        If the focus and directrix are known, it is possible to find the equation of the parabola related to that focus and directrix. The vertex is the midpoint of the vertical line segment connecting the focus to the directrix. The distance p is half the length of that vertical line segment, and the a-value for the quadratic equation equals .

        If the focus is at (−1, 4) and the directrix is at y = −2, a vertical line segment connecting (−1, 4) to the line y = −2 would have length 6. The vertex would be the midpoint of that line segment, located at (−1, 1). Half the length of the segment is the value of p, which is 3 for this example. The formula relating a and p is .

        Since you have the vertex and the a-value, the equation in vertex form is

        
            .

        Example 7

        What is the equation in standard form of a parabola that has its focus at (0, 7) and a directrix of y = 1?

        Solution: First sketch the focus and directrix on graph paper. Then draw the vertical segment joining the focus and the directrix.

        
            [image: ]
        

        The value of p is half the length of the segment, and the vertex is the midpoint of the segment. The segment is length 6, so p is 3 and
            . The midpoint of the segment is at (0, 4). In vertex form, the equation is . In standard form, it is .

        
            [image: ]
        

        
            Math Facts

            For any point on a parabola, the distance from that point to the parabola’s focus is the same as the distance from that point to the parabola’s directrix. In the graph below, the congruent line segments are marked.

        

        
            [image: ]
        

    
        
            
                Check Your Understanding of Section 1.5

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            Which is a point on the graph of y = 2x2?

                    

                    
                        	
                            
                            (3, 9)

                        	
                            
                            (9, 3)

                        	
                            
                            (18, 3)

                        	
                            
                            (3, 18)

                    

                

                	
                    
                    
                        
                            
                            What is the vertex of the parabola defined by y = 2(x + 4)2 − 5?

                    

                    
                        	
                            
                            (−4, −5)

                        	
                            
                            (4, −5)

                        	
                            
                            (−4, 5)

                        	
                            
                            (4, 5)

                    

                

                	
                    
                    
                        
                            
                            Which is an equation of a parabola with its vertex at (3, −1)?

                    

                    
                        	
                            
                            y = (x − 3)2 + 1

                        	
                            
                            y = (x − 3)2 − 1

                        	
                            
                            y = (x + 3)2 + 1

                        	
                            
                            y = (x + 3)2 − 1

                    

                

                	
                    
                    
                        
                            
                            What are the x-intercepts of the parabola whose equation is y = (x − 1)2 − 9?

                    

                    
                        	
                            
                            (4, 0), (−2, 0)

                        	
                            
                            (−4, 0), (2, 0)

                        	
                            
                            (3, 0), (−3, 0)

                        	
                            
                            (0, 4), (0, −2)

                    

                

                	
                    
                    
                        
                            
                            What is the vertex of the parabola whose equation is y = x2 + 4x − 12?

                    

                    
                        	
                            
                            (−2, −16) 

                        	
                            
                            (−2, −24) 

                        	
                            
                            (2, 0)

                        	
                            
                            (2, −16)

                    

                

                	
                    
                    
                        
                            
                            What are the x-intercepts of the parabola whose equation is y = x2 − 4x − 12?

                    

                    
                        	
                            
                            (6, 0), (−2, 0)

                        	
                            
                            (0, 6), (0, −2)

                        	
                            
                            (0, −6), (0, 2)

                        	
                            
                            (−6, 0), (2, 0)

                    

                

                	
                    
                    
                        
                            
                            Which is the graph of y = x2 + 2x − 3?

                    

                    
                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                    

                

                	
                    
                    
                        
                            
                            What is the equation of the directrix and the coordinates of the focus of the parabola y = 3x2?

                    

                    
                        	
                            
                            y = −12 and (0, 12)

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                    

                    
                        
                            
                            What is the equation of the parabola that has the focus and directrix on this coordinate plane?

                    
                            [image: ]
                        


                    
                        	
                            
                            y = 12x2


                        	
                            
                            y = x2


                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Which is the graph of
                            ?

                    

                    
                        	[image: ]

                        	[image: ]

                        	[image: ]

                        	[image: ]

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Sketch the graph of y = (x − 3)2 − 1, including the vertex, x-intercepts, and y-intercept.

                    

                    
                

                	
                    
                    
                        
                            
                            y = x2 + bx + 7 has a vertex at (−4, −9). What is the value of b?

                    

                    
                

                	
                    
                    
                        
                            
                            Convert y = x2 − 10x + 23 into vertex form.

                    

                    
                

                	
                    
                    
                        
                            
                            What is the equation of the parabola with its focus at (4, 3) and its directrix at y = 1?

                    

                    
                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            If , what is the length of ?

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 1.5

A. Multiple-Choice


	4

	1

	2

	1

	1

	1

	2

	3

	3

	1



B. Show how you arrived at your answers.


	
                    
                    
                    
                        

                        
                        
                            [image: ]
                        

                    

                

	
                    
                    
                    
                        
                            
                            8

                    

                

	
                    
                    
                    
                        
                            
                            The x-coordinate of the vertex is 5. The y-coordinate is 52 − 10(5) + 23 = −2. In vertex form, the equation is y = (x − 5)2 − 2.

                    

                

	
                    
                    
                    
                        
                            
                            The vertex is halfway between the focus and directrix. So the vertex is at (4, 2). The equation is y = a(x − 4)2 + 2. Since
                            ,
                            . So the complete equation is
                            .

                    

                

	
                    
                    
                    
                    
                        
                            
                            
                            because any point on the parabola is equidistant from the focus and the directrix so
                            .

                    

                





        1.6 POLYNOMIAL GRAPHS

        
            Key Ideas

            Graphs of cubic and other higher-degree polynomials can be sketched by knowing a few key points on the graph and having an understanding of the general shape of curves based on higher-degree polynomials. The x-intercepts and y-intercept are important as well as having an understanding of the end behavior at both ends of the curve.

        

        Graphing Basic Cubic Equations

        The graph of a quadratic function resembles a “U” (whether it is right-side up or upside-down). However, the graph of a cubic (3rd-degree) equation resembles a capital “N.” The “N” can be either right-side up or upside-down.

        
            [image: ]
        

        It is useful if the cubic function you want to graph is already in factored form, such as f(x) = (x + 1)(x − 1)(x − 3). If you were to multiply this out, the coefficient of the x3-term would be +1, so the a-value is positive. The graph resembles a right-side-up “N.”

        The x-intercepts can be found by substituting 0 for y to get the equation 0 = (x + 1)(x − 1)(x − 3).

        This equation can be solved by finding the x-values that would make any of the factors equal to zero.

        
            
                
            

        

        So the x-intercepts are (−1, 0), (1, 0), and (3, 0).

        The y-intercept can be found by substituting x = 0 into the equation and solving for y.

        
            
                
            

        

        So the y-intercept is (0, 3).

        Plot the 4 points, and join them with a curve like a right-side-up “N.”

        
            [image: ]
        

        This equation can also be graphed with the graphing calculator.

        
            [image: ]
        

        
            [image: ]
        

        Example 1

        Sketch a graph of the function
            , including x-intercepts and y-intercept.

        Solution: The x-intercepts can be found by using the equations x − 2 = 0, x − 1 = 0, and x + 4 = 0. The x-intercepts are (2, 0), (1, 0), and (−4, 0).

        Since
            , the y-intercept is (0, −2). Because there is a negative sign in front of the expression, the a-value is negative so this should resemble an upside-down “N.” Draw the four points, and sketch the curve.

        
            [image: ]
        

        Graphing Polynomial Functions That Have Double Roots

        A factored polynomial like f(x) = (x − 2)(x − 2)(x + 3) has roots at 2, 2, and −3. Since there are two 2s, the graph of this function has only two x-intercepts: (2, 0) and (−3, 0). When there are two of the same root, it is called a double root. Graphing a polynomial that has double roots requires a special technique.

        
            Math Facts

            At a double root, the graph of the function “bounces off” the x-axis!

        

        To graph f(x) = (x − 2)(x − 2)(x + 3), first notice that the a-value is positive. So the graph will resemble a right-side-up “N.”

        The x-intercepts are at (2, 0) and (−3, 0). The y-coordinate of the y-intercept is at y = (0 − 2)(0 − 2)(0 + 3) = 12. So the y-intercept is (0, 12). Graph these three points.

        
            [image: ]
        

        Since the graph should look like a right-side-up “N,” start from the bottom left of the paper and draw toward the first x-intercept, (−3, 0).

        
            [image: ]
        

        Then continue through the y-intercept, (0, 6).

        
            [image: ]
        

        Then move to the next x-intercept, (2, 0).

        
            [image: ]
        

        Since this is the double root, don’t go through the x-axis. Instead, bounce off the axis and go back up to the right.

        
            [image: ]
        

        The graphing calculator agrees!

        
            [image: ]
        

        
            [image: ]
        

        Example 2

        Sketch the graph of
            .

        Solution: This is not in factored form, but the x2 − 6x + 9 can be factored to (x − 3)2 or (x − 3)(x − 3).

        To graph
            , the x-intercepts are at (−4, 0) and (3, 0). The y-intercept is at (0, 6). The graph will resemble a right-side-up “N.” It will bounce off the x-axis at the double root at the x-intercept (3, 0).

        
            [image: ]
        

        Example 3

        If a, b, and c are all positive integers, which could be the graph of f(x) = a(x − b)(x2 − c2)?

        
            	
                
                
                    [image: ]
                

            

            	
                
                
                    [image: ]
                

            

            	
                
                
                    [image: ]
                

            

            	
                
            

        

        
            [image: ]
        

        Solution: The x2 − c2 can be factored into (x − c)(x + c), so the function becomes f(x) = a(x − b)(x − c)(x + c). Since a is positive, the graph will resemble a right-side-up “N.” The x-intercepts will be at (b, 0), (c, 0), and (−c, 0).

        An alternative is to make up three positive integers for a, b, and c, like a = 1, b = 3, c = 2. Then graph y = 1(x − 3)(x2 − 22) on the graphing calculator. See which answer choice most resembles it.

        
            [image: ]
        

        
            [image: ]
        

        The solution is choice (4).

    
        
            
                Check Your Understanding of Section 1.6

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Which could be the equation for this graph?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Which could be the equation for this graph?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            What are the x-intercepts and y-intercept of y = (x − 2)(x + 4)(x + 5)?

                    

                    
                        	
                            
                            (−2, 0), (4, 0), (5, 0), (0, −40)

                        	
                            
                            (−2, 0), (4, 0), (5, 0), (0, 40)

                        	
                            
                            (2, 0), (−4, 0), (−5, 0), (0, −40)

                        	
                            
                            (2, 0), (−4, 0), (−5, 0), (0, 40)

                    

                

                	
                    
                    
                        
                            
                            If a and b are both positive numbers, which could be the graph of y = (x + a)2(x − b)?

                    

                    
                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                    

                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Which equation could this be the graph of?

                    

                    
                        	
                            
                            y = x − 2 

                        	
                            
                            y = (x − 2)2


                        	
                            
                            y = (x − 2)3


                        	
                            
                            y = (x − 2)4


                    

                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            If this is the graph of y = a(x − 2)(x − 1)(x + 3), what is the value of a?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            If a and b are positive integers, which could be the graph of y = (x − b)(x2 + 2ax + a2)?

                    

                    
                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                    

                

                	
                    
                    
                        
                            
                            What are the x-intercepts of y = x3 − 2x2 − 9x + 18?

                    

                    
                        	
                            
                            (2, 0), (3, 0), (4, 0)

                        	
                            
                            (2, 0), (3, 0), (−3, 0)

                        	
                            
                            (−2, 0), (3, 0), (−3, 0)

                        	
                            
                            (−2, 0), (−9, 0), (18, 0)

                    

                

                	
                    
                    
                        
                            
                            What are the x-intercepts of the graph of y = x3 + 2x2 − 8x?

                    

                    
                        	
                            
                            (2, 0), (−4, 0)

                        	
                            
                            (0, 0), (−2, 0), (4, 0)

                        	
                            
                            (0, 0), (2, 0), (8, 0)

                        	
                            
                            (0, 0), (2, 0), (−4, 0)

                    

                

                	
                    
                    
                        
                            
                            What is the least number of x-intercepts an equation of the form y = ax3 + bx2 + cx + d can have?

                    

                    
                        	
                            
                            0

                        	
                            
                            1

                        	
                            
                            2

                        	
                            
                            3

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Sketch the graph of
                            . Include all x- and y-intercepts.

                    

                    
                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            What is the equation of this graph?

                    

                    
                

                	
                    
                    
                        
                            
                            A graph of a cubic equation has a double root at x = 2 and a single root at x = −1. What could be the equation?

                    

                    
                

                	
                    
                    
                        
                            [image: ]
                        

                        
                            [image: ]
                        

                    

                    
                        
                            
                            What is the main difference between the equations that represent these two graphs?

                    

                    
                

                	
                    
                    
                        
                            
                            One of the x-intercepts of the cubic equation y = x3 + 4x2 − 7x − 10 is (2, 0). What are the other two x-intercepts?

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 1.6

								    
								    
								        A. Multiple-Choice
								    

								    
	1

	1

	3

	3

	4

	4

	1

	2

	4

	2



								        
								        
								            B. Show how you arrived at your answers.
								        

								    
	
                    
								    
								      
								        
								        
                        
                            
                            Intercepts at (2, 0), (−2, 0), (−3, 0), (0, −2)

                        
                            [image: ]
                        

                    

                

	
                    
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            y = a(x − 2)2(x + 1) where a is any real number

                    

                

	
                    
                    
                    
                    
                        
                            
                            The a-value of the first graph is positive. The a-value of the second graph is negative.

                    

                

	
                    
                    
                    
                        
                            
                            (−5, 0) and (−1, 0). Divide by (x − 2), and factor the quotient x2 + 6x + 5 into (x + 5)(x + 1).

                    

                





        
            Chapter Two

        

        Rational Expressions and Equations

        2.1 Arithmetic with Rational Expressions

        
            Key Ideas

            A rational expression is a fraction that has a polynomial expression in the denominator. It often also has a polynomial expression in the numerator. 

            An example of a rational expression is
                . Just like fractions involving integers, rational expressions can be simplified, reduced, multiplied, divided, added, and subtracted.

        

        Reducing Rational Expressions

        A rational number is a fraction, like
            , that has an integer in both the numerator and the
            denominator. When both the numerator and denominator of a
            rational number are multiplied or divided by the same number,
            the result is a rational number that is equivalent to the original rational number.

        
            
                
            

        

        Fractions ,
            , and
            
            all represent the same number, 0.6.

        Reducing a rational number is when the numerator and denominator are both divided by the same common factor. Factoring the numerator and denominator of a rational number makes it easier to reduce the fraction to lowest terms.

        
            
                
            

        

        In the example above, we sometimes say that the 2s “canceled out.”

        
            Math Facts

            Although dividing or multiplying the numerator and denominator by the same number results in an equivalent rational number, adding the same number to or subtracting the same number from the numerator and denominator does not produce an equivalent rational number. An example of this is
                . For this reason, we sometimes say that we can cancel only numbers that are multiplied by both the numerator and the denominator, not numbers that are added to or subtracted from both the numerator and the denominator.

        

        The value of a rational expression depends on the chosen value of x. The expression
            
            is equal to
            
            when x = 1. When x = 2, the value of the expression is
            . When x = −2, the expression becomes
            , which is undefined. Two rational expression are said to be equivalent if they evaluate to the same number for each x-value for which they are both defined.

        One way to create a rational expression equivalent to another rational expression is to multiply the numerator and denominator by the same expression. When the numerator and denominator of the ratio­nal expression
            
            are multiplied by x + 3, the expression becomes
            . This new expression is equivalent to the original one for every value of x except −3 since the new expression is undefined for x = −3. In contrast, the original expression is equal to −5 when x = −3.

        Another way to create an equivalent rational expression is to reduce by finding a common factor in the numerator and denominator. Then cancel out those factors by dividing both the numerator and the denominator by that factor. This process is simplest when the numerator and denominator are already factored completely.

        Example 1

        Simplify the rational expression
            .

        Solution: The (x + 5) factors can be canceled out, leaving the expression
            .

        If the expressions in the numerator and denominator of the rational expression are not already factored, factor them and cancel out equal factors.

        Example 2

        Simplify the rational expression
            .

        Solution: The numerator factors into 2(x + 4). The denominator factors into (x + 4)(x + 1). The rational expression then reduces to
            .

        
            Math Facts

            The expression b − a can be factored into −1(a − b). This can be useful if in the numerator there is an expression like x − 2 and in the denominator there is an expression like 2 − x. The expression in the denominator can be factored into −1(x − 2). Then the (x − 2) factors can be canceled out.

        

        Example 3

        Simplify the expression
            .

        Solution: The numerator factors into (x − 3)(x + 3), and the denominator factors into 3(3 − x). So the expression is
            . Since there is an x − 3 in the numerator and a 3 − x in the denominator, rewrite the 3 − x as −1(x − 3). The expression is now
            .

        Multiplying Rational Expressions

        One way to multiply rational numbers is to multiply the numerators and the denominators of the factors and then reduce the solution.

        
            
                
            

        

        Reducing the fraction
            
            to lowest terms, however, can be complicated.

        A shortcut is to factor each of the numbers in the two fractions, combine these factors into one numerator and one denominator, and then cancel any common factors.

        
            
                
            

        

        This same process can be applied to multiplying two rational expressions. By first factoring all the numerators and denominators, the factors to be canceled out are much more obvious.

        
            
                
            

        

        After all numerators and denominators have been factored using the different factoring patterns described in Chapter 1, the result is the following.

        
            
                
            

        

        Dividing Rational Expressions

        Just like dividing rational numbers, rational expressions are divided by multiplying the first fraction by the reciprocal of the second fraction.

        
            
                
            

        

        Adding Rational Expressions

        Like adding rational numbers, adding rational expressions requires finding a lowest common denominator. One of four situations typically occurs when adding rational numbers or expressions.

        Situation 1: The expressions already have a common denominator.

        Since
            
            and
            
            have a common denominator of 7,
            .

        Similarly, the rational expressions
            
            and
            
            have a common denominator of x + 3

        
            
                
            

        

        Situation 2: One denominator is a multiple of the other denominator.

        For the fractions
            
            and
            , the denominator 14 is a multiple of the denominator 7. The 7 needs to be multiplied by 2 to be equal to 14. Both the numerator and the denominator of the fraction
            
            must be multiplied by 2 to become the equivalent fraction
            , which can then be added to
            .

        
            
                
            

        

        This situation can happen with rational expressions too.

        
            
                
            

        

        Factor the second denominator into 2(x + 3). This is equal to 2 times the other denominator.

        
            
                
            

        

        Situation 3: The denominators have no common factor.

        If the denominators have no common factor, the lowest common denominator is the product of the two denominators.

        This happens when adding two rational numbers like
            . Since 3 and 5 have no common factor, the least common denominator is 3 • 5 = 15. Both denominators must become 15, and the numerators must change accordingly.

        
            
                
            

        

        The numerator and the denominator of the first fraction get multiplied by the denominator of the second fraction. The numerator and the denominator of the second fraction get multiplied by the denominator of the first fraction.

        
            
                
            

        

        With rational expressions, this situation frequently happens.

        
            
                
            

        

        Since the expressions (x + 1) and (x + 3) have no common factor, the lowest common denominator is (x + 1)(x + 3).

        
            
                
            

        

        Situation 4: The two denominators share a common factor, but the larger denominator is not a multiple of the smaller one.

        This situation is by far the most complicated one when adding rational numbers and rational expressions. This is seen with rational numbers when adding fractions like
            
            and
            . The number 10 is not a multiple of 6, so this is not Situation 2. The two numbers have a common factor, 2, so this is not Situation 3. By factoring the two numbers 10 = 2 • 5 and 6 = 2 • 3, the least common multiple must have a factor of 2, 3, and 5, which makes it 30. Notice that if the two original denominators were multiplied, that would make a product of 60. This number could serve as a common denominator, but it is not the least common denominator.

        
            
                
            

        

        This situation often happens with rational expressions.

        
            
                
            

        

        Factor the denominators.

        
            
                
            

        

        The common factor must have an (x − 3), an (x + 3), and an (x + 4) in it. So the smallest factor is (x − 3)(x + 3)(x + 4).

        The first denominator needs an (x + 4) to become (x − 3)(x + 3)(x + 4). The second denominator needs an (x − 3) to become (x − 3)(x + 3)(x + 4).

        
            
                
            

        

        Example 4

        Simplify
            .

        Solution: 

        
            
                
            

        

        The common denominator is (x + 5)(x − 4)(x + 4).

        
            
                
            

        

        Subtracting Rational Expressions

        Subtracting rational expressions is nearly the same as adding them. An extra complication, which happens frequently on the Regents exam, is you must be careful distributing the negative sign through the parentheses of the second expression.

        Even with two expressions that already have the same denominator, distributing the negative sign is an important issue.

        Example 5

        Simplify
            .

        
            	
                
                
            

            	
                
                
            

            	
                
                
            

            	
                
            

        

        Solution: Choice (4) is correct.

        
            
                
            

        

        The most common incorrect answer is choice (2). This is what you would get if you distributed the negative sign through the second expression incorrectly as 3x + 4 – x − 2. This error is one of the most common errors in all of high school math, so be careful while doing subtraction problems that involve polynomials!

    
        
            
                Check Your Understanding of Section 2.1

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                	
                    
                    
                        What is
                            
                            reduced to simplest terms?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            
                            reduced to simplest terms?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            
                            reduced to simplest terms?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            
                            reduced to simplest terms?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            
                            reduced to simplest terms?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        When
                            
                            is multiplied, which of the following does it have the same answer as?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        What is
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            What is
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                	
                    
                    
                        
                            
                            Ethan says that
                            
                            can be reduced to x + 5. Braylon says this is not correct. Who is right and why?

                    

                    
                

                	
                    
                    
                        
                            
                            James notices the following pattern:

                        
                            
                                
                            

                        

                        He has a theory that, in general,
                            
                            . Prove that James is correct about his theory?

                    

                    
                

                	
                    
                    
                        
                            
                            Simplify
                            .

                    

                    
                

                	
                    
                    
                        
                            
                            Talia simplified
                            
                            by this process:

                        
                            
                                
                            

                        

                        There was an error in Talia’s calculation. What was the error?

                    

                    
                

                	
                    
                    
                        
                            
                            Fully simplify
                            .

                    

                    
                

                	
                    
                    
                        
                            
                            The rational expression
                            
                            can be reduced. What is it in fully reduced form?

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 2.1

A. Multiple-Choice


	1

	3

	1

	3

	4

	4

	2

	1

	2

	3



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            Braylon is right.
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            Talia forgot to distribute the minus sign. It should be 5x − 15 − 2x − 4 in the numerator to get
                            
                            .

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            . Since the denominator has the factors (x − 3) and (x + 3), the numerator must be divisible by one of these factors. The numerator factors to (x + 3)(x + 4)(x + 5).

                    

                





        2.2 SOLVING RATIONAL EQUATIONS

        
            Key Ideas

            A rational equation is an equation that contains at least one rational expression. Rational equations often require finding a common denominator for all the terms involved. The process for solving a rational equation often produces extra solutions that need to be rejected.

        

        Simple Rational Equations

        The simplest rational equations are ones that already have a common denominator.

        
            
                
            

        

        Since these have the same denominator already, the denominators can be ignored to create the equation with just the numerators.

        
            
                
            

        

        With rational equations, it is necessary to check your answer in case the “ignoring” step somehow caused an incorrect answer to creep in. Simply plug your answer into the original problem.

        
            
                
            

        

        Solving Rational Equations with Cross Multiplication

        Some rational equations have just one term on each side but the terms have different denominators.

        
            
                
            

        

        The quickest way to solve an equation of this form is by cross multiplication. To cross multiply, make a new equation that has the product of one numerator with the other denominator on each side of the equal sign.

        
            
                
            

        

        To check if this is correct, substitute x = 2 into the original equation to see if the left side and the right side evaluate to the same number.

        
            
                
            

        

        
            Math Facts

            Cross multiplication is a shortcut for making both sides of the equal sign have a common denominator. You then ignore the denominators and make an equation out of the numerators. If
                
                
                    , use cross multiplication to get the common denominator bd:
                
                
                
                    or ad = bc.

        

        Solving Rational Equations with Multiple Terms

        If the rational equation has more than one term on either side of the equal sign (normally the left side), those terms need to be combined. Then the resulting equation can be solved using the methods mentioned earlier in this section.

        
            
                
            

        

        The process of ignoring the denominator can result in fake answers. If you substitute x = 3 into the original equation, it becomes
            , which is true. However, if you substitute x = −1 into the original equation, the denominator of the second term becomes 0, so the expression is undefined. The x = −1 solution must be rejected, leaving only the solution x = 3.

        A question like this where a solution must be rejected is common on the Algebra II Regents.

        Example 1

        Solve for all values of x that satisfy the equation
            
            .

        Solution: The common denominator for the two rational expressions on the left side of the equal sign is (x + 1)(x + 4).

        
            
                
            

        

        Since the two rational expressions have the same denominator, that denominator can be ignored.

        
            
                
            

        

        Although x = 3 does make the original equation true,
            , the x = −1 makes two of the rational expressions undefined. So x = −1 has to be rejected. The only solution is x = 3.

        Rate Word Problems

        Some real-world word problems involving rates can be solved using rational equations.

        Example 2

        Arianna can complete a coding project in 3 hours. Elijah can complete the same coding project in 2 hours. How long will it take them if they work together?

        Solution: Arianna’s rate is
            
            project per hour. Elijah’s rate is
            
            project per hour. Their rate together is
            
            project per hour. Write an equation to solve the problem.

        
            
                
            

        

        Working together would take them 1.2 hours.

        Example 3

        Two cars are driving from Washington, D.C. to New York, a distance of 300 miles. The first car went 10 miles per hour faster than the second car and got to New York 1 hour sooner. How long did it take each car to make the trip?

        Solution: If x is the first car’s time, then
            
            is the car’s speed. Since the second car took one more hour, x + 1 is the second car’s time and
            
            is the second car’s speed. Since the first car’s speed is 10 mph more than the second car’s speed, the equation is
            .

        The solution is x = 5. So the first car took 5 hours, and the second car took x + 1 = 6 hours.

    
        
            
                Check Your Understanding of Section 2.2

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            2

                        	
                            
                            3

                        	
                            
                            4

                        	
                            
                            5

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            2

                        	
                            
                            3

                        	
                            
                            4

                        	
                            
                            5

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            0

                        	
                            
                            1

                        	
                            
                            2

                        	
                            
                            3

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            x = 1 

                        	
                            
                            x = 3 

                        	
                            
                            x = −1 or x = 3

                        	
                            
                            No solutions

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            2

                        	
                            
                            3

                        	
                            
                            4

                        	
                            
                            5

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            4

                        	
                            
                            5

                        	
                            
                            6

                        	
                            
                            7

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            x = 2 or x = −4

                        	
                            
                            x = −2 or x = 4

                        	
                            
                            x = 2

                        	
                            
                            x = −4

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            −10

                        	
                            
                            −6

                        	
                            
                            10

                        	
                            
                            6

                    

                

                	
                    
                    
                        Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            −6

                        	
                            
                            6

                        	
                            
                            −8

                        	
                            
                            8

                    

                

                	
                    
                    
                        
                            
                            Solve for x.

                        
                            
                                
                            

                        

                    

                    
                        	
                            
                            x = 3 or x = −3

                        	
                            
                            x = 3 

                        	
                            
                            x = −3

                        	
                            
                            x = 4 or x = −2

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                	
                    
                    
                        
                            
                            A group of people contribute equal amounts of money to get a $24 gift for a friend. If two more people contributed and they all paid equal amounts, they would each pay $1 less. How many people were there originally?

                    

                    
                

                	
                    
                    
                        
                            
                            Leah solves
                            
                            and gets solutions of x = 5 and x = 2. Paxton says that just x = 5 is the solution. Who is correct?

                    

                    
                

                	
                    
                    
                        
                            
                            Kevin and Noelle drive 240 miles to Boston to watch a Yankees vs. Red Sox game. On the way home, they drive 10 mph slower and get home 48 minutes later than they would have had they driven the same speed as before. How fast did they drive from New York to Boston?

                    

                    
                

                	
                    
                    
                        
                            
                            What is the solution to
                            ?

                    

                    
                

                	
                    
                    
                        
                            
                            Solve for x.
                            
                        

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 2.2

A. Multiple-Choice


	3

	4

	3

	3

	3

	2

	1

	1

	4

	1



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            Originally, 6 people pay $4 each. Then 8 people pay $3 each.

                    

                

	
                    
                    
                    
                        
                            
                            Paxton is correct. The first and third terms are undefined when x = 2.

                    

                

	
                    
                    
                    
                        
                            
                            They drove 60 mph. The equation
                            , where x = rate from New York to Boston.

                    

                

	
                    
                    
                    
                        
                            
                            The equation simplifies to 2x2 + 11x − 30 = 0. So x = −7.5 or x = 2.

                    

                

	
                    
                    
                    
                        
                            
                            The equation simplifies to 7x + 5 = 26, so x = 3.

                    

                





        2.3 GRAPHING RATIONAL FUNCTIONS

        
            Key Ideas

            Just like polynomial, exponential, and radical functions, rational functions can be graphed. The graphs of rational functions usually include horizontal and/or vertical asymptotes. Asymptotes are like invisible lines that curves get closer and closer to. The graph of a rational function can help solve certain rational equations.

        

        Vertical and Horizontal Asymptotes

        Below is the graph of the rational function
            .

        
            [image: ]
        

        A characteristic of a graph of a rational function is that it often has one or more vertical asymptotes. A vertical asymptote is a vertical line that the graph never touches or crosses. In this graph, the vertical  asymptote is the vertical line at x = 2. If you evaluate
            
            , it is undefined. For numbers very close to 2, such as 2.000001, the function produces a very high number. For x = 2.000001,
            .

        Some graphs of rational functions also have a horizontal asymptote. Like the vertical asymptote, it is a horizontal line that, usually for very high and very low x-values, the curve gets closer and closer to without touching or crossing. In the graph for
            , there is a horizontal asymptote at y = 0, the x-axis.

        The asymptotes have an effect on the domain and range of the function. For
            , the domain is everything except x = 2 and the range is everything except y = 0.

        When graphing rational functions on the graphing calculator, be sure to use parentheses carefully or to use the fraction template.

        Graph the more complicated function
            
            using a graphing calculator.

        For the TI-84:

            If you are in classic mode, enter the function into the Y= screen. Make sure to use proper parentheses.

        
            [image: ]
        

        If you are in mathprint mode, the Y= screen is more intuitive.

        
            [image: ]
        

        
            [image: ]
        

        
            [image: ]
        

        For the TI-Nspire:

            After the f1(x) in the entry line of the graphing scratchpad, press the [template] button and select the fraction template. Enter x − 5 into the numerator and (x + 1)(x + 4) into the denominator.

        
            [image: ]
        

        
            [image: ]
        

        
            [image: ]
        

        Checking to See if Two Rational Expressions Are Equivalent Using the Graphing Calculator

        For a multiple-choice question that asks you to simplify a rational expression, the graph of the original expression can be compared to the graphs of the answer choices.

        Example

        Simplify
            .

        
            	
                
                
            

            	
                
                
            

            	
                
                
            

            	
                
                
            

        

        Solution: This example was done earlier in the chapter with algebra but can also be done with the graphing calculator. By creating the graph of the original expression and the graph of the four answer choices, only choice (4) has the same graph as the original. Just look at the TI-84 screen shots below.

        
            [image: ]
        

        Graphs of choices:

        
            	 [image: ]


            	[image: ]

            	[image: ]

            	[image: ]

        

        Solving Rational Equations with the Graphing Calculator

        The equation
            , which was solved with algebra earlier in this chapter, can also be solved with the intersect feature of the graphing calculator. To solve a rational equation with the graphing calculator, graph both the expression on the left side of the equal sign and the expression on the right side of the equal sign. The x-coordinate of the intersection point is the solution to the equation.

        
            [image: ]
        

        
            [image: ]
        

        
            [image: ]
        

        Since the two expressions intersect at a point with an x-coordinate of 2, the solution is x = 2.

    
        
            
                Check Your Understanding of Section 2.3

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                	
                    
                    
                        
                            
                            What are the asymptotes of the graph of
                            ?

                    

                    
                        	
                            
                            x = 4, y = 0

                        	
                            
                            x = −4, y = 0

                        	
                            
                            x = 0, y = 4

                        	
                            
                            x = 0, y = −4

                    

                

                	
                    
                    
                        
                            
                            Which of the following could be the equation for this graph?

                        
                            [image: ]
                        

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Which of the following is the graph of
                            ?

                    

                    
                        	[image: ]

                        	[image: ]

                        	[image: ]

                        	[image: ]

                    

                

                	
                    
                    
                        
                            
                            Use a graphing calculator to determine which equation has the same graph as
                            .

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Which of the following has the same graph as
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 2.3

A. Multiple-Choice


	2

	1

	3

	1

	2





        
            Chapter Three

        

        Exponential and Logarithmic Expressions and Equations

        3.1 PROPERTIES OF EXPONENTS

        
            Key Ideas

            An expression like 25 is called an exponential expression. It has a base, which in this case is the number 2, and an exponent, which in this case is the number 5. For positive integer exponents, the expression can be evaluated by multiplying the base by itself the number of times of the exponent.

        

        The expression 25 is equal to 32 because 2 • 2 • 2 • 2 • 2 = 32. This is very different from 2 • 5 = 10. So 25 ≠ 2 • 5.

        Multiplying Exponential Expressions

        When two exponential expressions that have the same base are multiplied, the product can be written as an exponential expression that also has that base but whose exponent is the sum (not the product) of the exponents. If the bases are different, there is no simple way to multiply the expressions.

        Example 1

        Simplify 23 • 25.

        
            	
                
                215


            	
                
                415


            	
                
                28


            	
                
                48


        

        Solution: Choice (3) is correct: 28. To see why the rule is to keep the base and add, rather than multiply, the two exponents, simplify 23 • 25 the long way.

        
            
                
            

        

        Dividing Exponential Expressions

        When two exponential expressions that have the same base are divided, the product can be written as an exponential expression that also has that base but whose exponent is the difference of the exponents. If the bases are different, there is no simple way to divide the expressions.

        Example 2

        Simplify 212 ÷ 24.

        
            	
                
                13


            	
                
                18


            	
                
                23


            	
                
                28


        

        Solution: Choice (4) is correct: 28. To see why the rule is to keep the base and subtract the exponent, write the expression as a fraction and reduce.

        
            
                
            

        

        Raising a Power to a Power

        To raise an exponential expression to a power, keep the same base as in the original expression. Multiply the two exponents to find the new exponent.

        Example 3

        Simplify (23)2.

        Solution: Keep the base and multiply the two exponents. The answer is 26. To see why, expand.

        
            
                
            

        

        Example 4

        Which expression is equivalent to 1.07x?

        
            	
                
                1.0712x


            	
                
                (1.0712)x


            	
                
                1.127x


            	
                
            

        

        Solution: Choice (4) is correct. To raise an expression that has an exponent in it to a power, multiply the two exponents. In this case 

        
            . So choice (4) is equivalent to 1.07x.

        The power rule for exponents can also be used in reverse. If there is an expression like 23x, it can be converted to (23)x = 8x. The expressions 23x and 8x are equivalent.

        When the exponent is not a positive integer, things get a bit more complicated. For instance 20 is not equal to 0, as you might expect. Instead, 20 is equal to 1. Negative integer exponents may also seem unusual, even impossible. However, 2−3 is not undefined or even −8. Test it on a calculator. The answer is 0.125!

        These unusual situations arise from the rule for dividing exponential expressions. 25 ÷ 25 = 25 − 5 = 20. However, any number divided by itself is equal to 1, so 20 = 1.

        21 ÷ 24 = 21 − 4 = 2−3. However,
            
            reduces to
            .

        
            Math Facts

            There are three main properties of exponents.

            
                
                    
                

            

        

        
            Math Facts

            Any number (besides 0) raised to the 0 power is equal to 1. Any number (besides 0) raised to a negative power is equal to the reciprocal of that number raised to the positive version of that power.

            
                
                    
                

            

        

        Example 5

        What is the value of 3−4 rounded to the nearest thousandth?

        Solution:

        
            
                
            

        

        Example 6

        Write an expression equivalent to
            
            that uses just positive exponents.

        Solution: Remember that
            
            and
            .

        
            
                
            

        

        Notice how the x−2 moved to the denominator as x2 while the y−3 moved to the numerator as a y3. In general, when there is a negative exponent, the expression containing that exponent can move from numerator to denominator or from denominator to numerator with the negative exponent changing into a positive exponent.

        To raise a number to a fractional power, like
            , first notice that 41 = 4 and 42 = 16. Since the exponent
            
            is between 1 and 2, the answer should be something between 4 and 16. However, it is not halfway between 4 and 16, which is 10 as you might expect. Instead, if you test it on a calculator, you get 8!

        
            Math Facts

            To raise a base to a fractional power
                , take the dth root of the number and raise it to the nth power.

            
                
                    
                

            

        

        Example 7

        What is the value of  ?

        Solution: 

        
            
                
            

        

        Notice that when the numerator of the exponent is 1, the solution just becomes the dth root of the base where d is the denominator. This is because the multiplication rule for exponents says that
            , while the definition of cube root says that
            . So
            .

        Example 8

        What is the value of  ?

        Solution: 

        
            
                
            

        

        The Distributive Property for Exponents

        If an expression in parentheses is the product of numbers and/or variables, the entire expression in the parentheses can be raised to a power by raising each of the factors to that power and multiplying them together. For example, (2 • 5)3 can be calculated by solving 23 • 53 = 8 • 125 = 1,000. This is also the solution if you simplified inside the parentheses first: 103 = 1,000. This property is needed when variables are involved.

        Example 9

        Simplify (3x2y3)2.

        Solution: 

        
            
                
            

        

        Example 10

        Simplify the expression
            
        

        Solution: First express the numerator and the denominator as x raised to a power represented by a single number.

        
            
                
            

        

    
        
            
                Check Your Understanding of Section 3.1

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            Simplify 34 • 35.

                    

                    
                        	
                            
                            320


                        	
                            
                            39


                        	
                            
                            99


                        	
                            
                            920


                    

                

                	
                    
                    
                        
                            
                            Simplify
                            .

                    

                    
                        	
                            
                            58


                        	
                            
                            56


                        	
                            
                            55


                        	
                            
                            59


                    

                

                	
                    
                    
                        
                            
                            What is a−4?

                    

                    
                        	
                            
                            −(a4)

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            What is
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Simplify
                            
                        

                    

                    
                        	
                            
                            8x27y64


                        	
                            
                            6x9y12


                        	
                            
                            8x9y12


                        	
                            
                            6x27y64


                    

                

                	
                    
                    
                        
                            
                            What is
                            
                        

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            4

                        	
                            
                            −4

                    

                

                	
                    
                    
                        
                            
                            What is 50?

                    

                    
                        	
                            
                            0

                        	
                            
                            1

                        	
                            
                            5

                        	
                            
                            Undefined

                    

                

                	
                    
                    
                        
                            
                            What is
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            What is
                            ?

                    

                    
                        	
                            
                            47

                        	
                            
                            48

                        	
                            
                            49

                        	
                            
                            50

                    

                

                	
                    
                    
                        
                            
                            What is 11−4 • 114?

                    

                    
                        	
                            
                            0

                        	
                            
                            1

                        	
                            
                            11

                        	
                            
                            121

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Ashlynn says that 53 • 54 = 57. Colin says that it is equal to 512. Who is right and why?

                    

                    
                

                	
                    
                    
                        
                            
                            In 5th grade, Charles learned that 5.2 × 10−4 = 0.00052. Show how the properties of negative exponents justify this answer.

                    

                    
                

                	
                    
                    
                        
                            
                            If 210 = 1,024, how can you quickly calculate 211 if your calculator does not have an exponent key?

                    

                    
                

                	
                    
                    
                        
                            
                            If 91 = 9 and 92 = 81, what is the value of 91.5? (Hint: change 1.5 into an improper fraction.)

                    

                    
                

                	
                    
                    
                        
                            
                            What is the value of
                            ?

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 3.1

A. Multiple-Choice


	2

	2

	3

	4

	3

	1

	2

	3

	3

	2



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            Ashlynn is right because 53 • 54 = 53  +  4 = 57.

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            211 = 210 • 21 = 1,024 • 2 = 2,048

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                

	
                    
                    
                    
                        
                            
                            
                        

                    

                





        3.2 Solving Exponential Equations by Guess and Check or by Graphing

        
            Key Ideas

            An exponential equation is one in which the variable is an exponent. An example is the equation 2x = 32. Some exponential equations have integer solutions, some have rational solutions (fractions), and some have irrational solutions. One way to solve exponential equations is through guess and check. Another way is to use the intersect feature of a graphing calculator.

        

        Solving Exponential Equations with Guess and Check

        To solve 2x = 32 with guess and check, first think of a number that might be reasonable. Suppose you guess that x = 10. To check, calculate 210, which is not 32 but, 1,024. So 10 was too big of a guess. Since the answer to this question is an integer, after enough guessing and checking, you will come to the answer x = 5 since 25 = 32.

        Example 1

        Solve 3x = 729 by guess and check.

        Solution: Since 36 = 729, the solution is x = 6.

        When a positive integer is raised to a negative power, the result is a number between 0 and 1. In an exponential equation where the number after the equals sign is between 0 and 1, the exponent is negative.

        Example 2

        Which value of x makes
            ?

        
            	
                
                −2

            	
                
                −3

            	
                
                
            

            	
                
                
            

        

        Solution: Since
            
            is between 0 and 1, the answer must be negative.

        Since , the denominator is too small. Since, the answer is x = −3, which is choice (2).

        When the solution to an exponential equation is not an integer, guess and check can be used to find an approximate answer.

        Example 3

        To the nearest tenth, what is the solution to the equation 2x = 42?

        Solution: Since 25 = 32, which is too small, and since 26 = 64, which is too big, the answer is between 5 and 6. Test the numbers 5.1, 5.2, 5.3, and so on until you find a number that is close to 42.

        
            
                
            

        

        Sometimes it is possible to get an exact solution even when the solution is not an integer. In those cases, the exponent is a rational number (a fraction).

        Example 4

        What is the exact solution to 4x = 32?

        Solution: Since 42 = 16 and 43 = 64, the answer is between 2 and 3.

        Since 32 = 25 and
            . So the solution is
            .

        Exponential equations with exponents on both sides of the equal sign are easiest to solve when the two bases are the same.

        Example 5

        What value of x makes 3x = 37?

        Solution: Since the bases are the same, the exponents must be equal. So x = 7.

        Example 6

        What value of x makes 32x + 3 = 37?

        Solution: Since the bases are the same, the exponents must be equal. This means that 2x + 3 = 7. This can be solved with algebra: x = 2.

        If the bases are different, they can sometimes be converted into the same base and then solved by equating the exponents.

        Example 7

        What value of x makes 32x − 4 = 94?

        Solution: Since 9 can be written as 32, the right side of the equation becomes (32)4. This is equivalent to 38 because powers can be raised to powers by multiplying the exponents.

        The equation is now 32x − 4 = 38.

        
            
                
            

        

        Graphs of Two-Variable Exponential Equations

        An equation of the form y = a • bx + c where a, b, and c are numbers is a two-variable exponential equation. Like all two-variable equations, the solution set is a set of ordered pairs that make the equation true. For example, the equation y = 2x has the ordered pairs (0, 1), (1, 2), (2, 4), and (3, 8) as four of the elements of its solution. Other points can be found by creating a chart where different integer values are chosen for x and the y-value is then calculated.

        
            
                
                    
                        	x
                        	2x

                        	y
                    

                
                
                    
                        	3
                        	23

                        	8
                    

                    
                        	2
                        	22

                        	4
                    

                    
                        	1
                        	21

                        	2
                    

                    
                        	0
                        	20

                        	1
                    

                    
                        	−1
                        	
                            
                        
                        	
                            
                        
                    

                    
                        	−2
                        	
                            
                        
                        	
                            
                        
                    

                    
                        	−3
                        	
                            
                        
                        	
                            
                        
                    

                
            

        

        When the seven ordered pairs from the chart are graphed, it looks like this. The domain of this graph is all real numbers.

        
            [image: ]
        

        For a two-variable exponential equation with a b-value greater than 1, the shape of the graph has this shape, like a playground slide going up to the right.

        
            [image: ]
        

        
            [image: ]
        

        For a two-variable exponential equation with a b value between 0 and 1, the shape of the graph has this shape, like a playground slide going down to the right.

        
            [image: ]
        

        
            [image: ]
        

        Solving Exponential Equations with a Graphing Calculator

        When an exponential equation has an answer that is not an integer, one way to get an approximate answer is to use the intersect feature of the graphing calculator.

        Each point on the graph of the equation y = 2x is the solution to an exponential equation with base 2. For example, the point (3, 8) is on the graph because 8 = 23. The point (2.807, 7) is also on the graph because 7 ≈ 22.807.

        
            [image: ]
        

        To solve the equation 2x = 7 with the graphing calculator, graph both y = 2x and y = 7 on the same set of axes. Then find where they intersect to determine the x-value.

        For the TI-84:

        Press [y=] and put 2x after Y1 and 7 after Y2. Press [ZOOM] [6] to see the graphs. Then press [2nd], [TRACE], [5], [ENTER], [ENTER]. Move the cursor near the intersection and press [ENTER] again.

        
            [image: ]
        

        
            [image: ]
        

        
            [image: ]
        

        For the TI-Nspire:

        From the home screen, press [B] to get to the graphing scratchpad. Then press [tab]. In the entry line, put 2x after f1(x)= and press [enter] and put 7 after f2(x)= and press [enter]. Press [menu], [6], [4]. Move the cursor to the left of the intersection. Press [enter]. Then move the cursor to the right of the intersection and press [enter] again.

        
            [image: ]
        

        
            [image: ]
        

        The approximate solution of 2x = 7 is shown to be about 2.81.

        Example 8

        Use the graphing calculator to find, to the nearest hundredth, the solution to the equation 3x = 5.

        Solution: Using either the TI-84 or the TI-Nspire, the intersection of the graphs of y = 3x and y = 5 is at (1.46, 5).

        
            [image: ]
        

        
            [image: ]
        

    
        
            
                Check Your Understanding of Section 3.2

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            Solve 4x = 256.

                    

                    
                        	
                            
                            4

                        	
                            
                            8

                        	
                            
                            16

                        	
                            
                            64

                    

                

                	
                    
                    
                        
                            
                            Solve
                            .

                    

                    
                        	
                            
                            2

                        	
                            
                            −2

                        	
                            
                            −3

                        	
                            
                            −6

                    

                

                	
                    
                    
                        
                            
                            Which value is nearest to x if 3x = 40?

                    

                    
                        	
                            
                            13.3

                        	
                            
                            3

                        	
                            
                            3.2

                        	
                            
                            3.4

                    

                

                	
                    
                    
                        
                            
                            Solve 8x = 16.

                    

                    
                        	
                            
                            
                        

                        	
                            
                            2

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Solve 7x = 1.

                    

                    
                        	
                            
                            −1

                        	
                            
                            1

                        	
                            
                            0

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Solve
                            .

                    

                    
                        	
                            
                            
                        

                        	
                            
                            −2

                        	
                            
                            2

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            Solve 42x + 3 = 45x − 9.

                    

                    
                        	
                            
                            1

                        	
                            
                            2

                        	
                            
                            3

                        	
                            
                            4

                    

                

                	
                    
                    
                        
                            
                            Solve 8x + 4 = 2x + 4.

                    

                    
                        	
                            
                            2

                        	
                            
                            −2

                        	
                            
                            1

                        	
                            
                            −4

                    

                

                	
                    
                    
                        
                            
                            Which of the following is the graph of y = 3x?

                    

                    
                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                        	
                            
                            [image: ]


                    

                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            The graph of which equation is shown?

                    

                    
                        	
                            
                            y = 2x


                        	
                            
                            y = 3x


                        	
                            
                            y = 2−x


                        	
                            
                            y = 3−x


                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Below is a graph of y = 20 and y = 3x. Based on the graph, what is an approximate solution to the equation 3x = 20?

                    

                    
                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Charles says this is the graph of
                            . Hope says that it is the graph of y = 2−x. Who is correct?

                    

                    
                

                	
                    
                    
                        
                            
                            Solve for x if
                            .

                    

                    
                

                	
                    
                    
                        4x = 100 is between which integers? Explain your reasoning.

                    

                    
                

                	
                    
                    
                        
                            
                            Bianca is solving the equation 3 • 2x = 36 as follows:

                        
                            
                                
                            

                        

                        Find the error in Bianca’s reasoning.

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 3.2

A. Multiple-Choice


	1

	2

	4

	1

	3

	2

	4

	4

	4

	3



B. Show how you arrived at your answers.


	
                    
                    
                    
                    
                        
                            
                            They intersect at (2.7, 20).

                    

                

	
                    
                    
                    
                    
                        
                            
                            They are both right.
                            .

                    

                

	
                    
                    
                    
                        
                            
                            The equation simplifies to −2x + 6 = −6x + 18. Thus, x = 3.

                    

                

	
                    
                    
                    
                        The equation is between 3 and 4 since 43 = 64 and 44 = 256.

                    

                

	
                    
                    
                    
                        
                            
                            Bianca's error in reasoning is that 3 • 2x is not equivalent to 6x.

                    

                





        3.3 Logarithms

        
            Key Ideas

            An alternative to using graphs to solve an exponential equation is to use a logarithm. The logarithm feature of a calculator can be used to solve exponential equations quickly and accurately.

        

        Using the Definition of Logarithm to Solve Equations

        A logarithm is the number that a number needs to be raised to in order to get another number. Logarithms are written in the form logb a, where b is known as the base of the logarithm. To evaluate the expression log2 32, ask yourself, “To what power must 2 be raised to get 32?” Since 25 = 32, the value of log2 32 is 5.

        Example 1

        What is the value of log5 125?

        Solution: This is the same as asking 5x = 125. Since 53 = 125, log5 125 = 3.

        Example 2

        What is the value of
            ?

        Solution: When a positive number is raised to a negative power, the result is a number less than 1. In this case since
            , the answer is −3.

        Example 3

        What is the value of log7 1?

        Solution: Since 70 = 1, log7 1 must be equal to 0.

        
            Math Facts

            If the log has no base written, it is assumed to be base 10. So log 100 is the same as the expression log10 100, which is equal to 2 because 102 = 100.

        

        Converting Log Equations into Equivalent Exponential Equations

        Any log equation can be converted into an equivalent exponential equation. The equation logb a = c can be rearranged to the equation bc = a.

        Example 4

        Rewrite the equation log5 9 = x as an equation that does not involve logarithms.

        Solution: 5x = 9

        Example 5

        Rewrite the equation 3x = 17 as an equation that involves logarithms.

        Solution: log3 17 = x

        Calculating Logarithms with Base 10 or Base e with a Calculator

        All scientific and graphing calculators have two buttons for logarithms. The log button is for log base 10, and the ln button is for log base e. For other bases, the two calculators used in this book have a built-in function for calculating logarithms.

        The log button is used to evaluate expressions like log10 50. The expression log10 50 can also be written with the shorthand log 50. Since 101 = 10 and 102 = 100, we should expect log10 50 to be something between 1 and 2. By using the log key on the TI-84 or by pressing [ctrl] [10x] on the TI-Nspire, we see that log10 50 ≈ 1.69897.

        
            [image: ]
        

        
            [image: ]
        

        The number e, like the number π, is an irrational number. It equals approximately 2.72, although a better approximation is 2.71828182845904523536. The number e serves an important role in exponential equations used in real-world modeling.

        The ln button is used to evaluate expressions like loge 50. The expression loge 50 can also be written with the shorthand ln 50. Since e3 = 2.723 = 7.39 and e4 = 2.724 = 54.6, we should expect loge 50 to be something between 3 and 4. By using the ln key on the graphing calculator, we see that loge 50 ≈ 3.9120.

        
            [image: ]
        

        
            [image: ]
        

        
            Math Facts

            Using log x is a shorthand way of writing log10 x. Using ln x is a shorthand way of writing loge x. The number e is an important mathematical constant that is equal to approximately 2.72. It is not a variable.

        

        Example 6

        Evaluate log10 750 to the nearest hundredth.

        Solution: Typing log 750 into the calculator gives approximately 2.88.

        Example 7

        Evaluate loge 750 to the nearest hundredth.

        Solution: Typing ln 750 into the calculator gives approximately 6.62.

        Calculating Logarithms with Bases Other than 10 or e


        The expression log5 50 is somewhere between 2 and 3 because 52 = 25 < 50 while 53 = 125 > 50. What is the answer exactly? Since it is an irrational number, getting a decimal approximation to the nearest thousandth is generally all we need.

        The TI-84 and the TI-Nspire both have functions that calculate these logarithms.

        For the TI-84:

            Press [MATH] and then scroll to menu option A for logBASE. Enter 5 as the small number after the log and 50 as the large number.

        For the TI-Nspire:

            Press the log key by pressing [ctrl] and then [10x]. Fill in the number 5 as the base and 50 as the number.

        
            [image: ]
        

        
            [image: ]
        

        So log5 50 ≈ 2.43068.

        If your calculator does not have the log base function, another way to
        calculate
            
            is by calculating
            . For log5 50, this would be
            . If you use this method, make sure the numerator and the denominator both use the same type of logarithm (log or ln) but not both. So
            . However, you cannot use
            
            or
            .

        
            [image: ]
        

        Example 8

        Estimate log4 200 to the nearest hundredth.

        Solution: Use the log base function on your calculator: 3.82

        Example 9

        Estimate log2 0.35 to the nearest hundredth.

        Solution: Use the log base function on your calculator: −1.51

        Solving Exponential Equations with a Calculator

        Section 3.2 showed you how to solve exponential equations like 2x = 7 by graphing y = 2x and y = 7 and then finding the x-coordinate of the intersection point. Now you can solve the same equation by converting the equation into log2 7 = x and using the calculator to evaluate log2 7.

        
            
                
            

        

        Example 10

        Estimate the solution to the equation 4x = 450. Round to the nearest hundredth.

        Solution:

        
            
                
            

        

        Multistep Exponential Equations

        Some exponential equations require some algebra steps to convert them into equations in the form bx = a. By using the addition, subtraction, multiplication, and division properties of equality, this can often be accomplished in two steps. First eliminate the constant by adding or subtracting. Then eliminate the coefficient by multiplying or dividing.

        For example, the equation 2 • 3x + 5 = 50 could be solved in this way.

        
            
                
            

        

        Sometimes the exponent is not just an x but, instead, is a more complicated expression. When this happens, there is more algebra to do after the log step to isolate the x.

        For example, the equation 72x  − 3 = 19 could be solved in this way.

        
            
                
            

        

        Example 11

        Solve for x rounded to the nearest hundredth in the following equation 3 • 55x – 2 + 2 = 200.

        Solution:

        
            
                
            

        

        Leaving the Solution to an Exponential Equation in Unsimplified Form

        Sometimes in a multiple-choice question about an exponential equation, the answer choices are not simply numbers. Instead, they are more involved mathematical expressions involving logarithms. These can be solved without using the calculator log functions.

        Example 12

        Which expression is a solution to the equation 3e5x = 300?

        
            	
                
            

            	
                
            

            	
                
            

            	
                
            

        

        Solution: Choice (1) is correct.

        
            
                
            

        

        It is also possible to answer this question by calculating the solution to the original equation, which is x ≈ 0.921. Then check each of the answer choices to see which one is also approximately equal to 0.921.

        The Graph of a Two-Variable Logarithmic Equation

        The graph of the function y = log2 x is closely related to the graph of the function y = 2x. The ordered pairs (1, 2), (2, 4), (3, 8), (0, 1), and
            
            are solutions to y = 2x. The ordered pairs (2, 1), (4, 2), (8, 3), (1, 0), and
            
            are solutions to y = log2 x. Notice that for each ordered pair that satisfies y = 2x, there is a “partner” ordered pair that satisfies y = log2 x in which the x-coordinate and y-coordinate have been “swapped.” When both equations are graphed on the same set of axes, the graph of y = log2 x is the reflection of y = 2x over the line y = x.

        
            [image: ]
        

        Note that y = 2x has points only in quadrants I and II and has a horizontal asymptote at y = 0. Also note that y = log2 x has points only in quadrants I and IV and has a vertical asymptote at x = 0. The domain of y = log2 x is x > 0.

        Logarithmic graphs can also be created on the graphing calculator.

        
            [image: ]
        

        
            [image: ]
        

        
            [image: ]
        

        Example 13

        Below is a graph of y = 3x with five points labeled. On the same axes, make a sketch of the graph of y = log3 x.

        
            [image: ]
        

        Solution:

        
            [image: ]
        

    
        
            
                Check Your Understanding of Section 3.3

                                 
                
                
                
                
                
                
                
                  
                
                
            

            
                A. Multiple-Choice
            

            
                
                	
                    
                    
                        
                            
                            What is log2 32?

                    

                    
                        	
                            
                            3

                        	
                            
                            4

                        	
                            
                            5

                        	
                            
                            16

                    

                

                	
                    
                    
                        
                            
                            What is
                            ?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            4

                        	
                            
                            −4

                    

                

                	
                    
                    
                        
                            
                            The equation mx = n is equivalent to which of the following?

                    

                    
                        	
                            
                            logn m = x 

                        	
                            
                            logm x = n 

                        	
                            
                            logm n = x


                        	
                            
                            logn x = m


                    

                

                	
                    
                    
                        
                            
                            log10 500 is between which two integers?

                    

                    
                        	
                            
                            2 and 3 

                        	
                            
                            3 and 4 

                        	
                            
                            4 and 5

                        	
                            
                            5 and 6

                    

                

                	
                    
                    
                        
                            
                            Rounded to the nearest tenth, what is the solution to 10x = 350?

                    

                    
                        	
                            
                            2.3

                        	
                            
                            2.4

                        	
                            
                            2.5

                        	
                            
                            2.6

                    

                

                	
                    
                    
                        
                            
                            log5 35 is equal to which of the following?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            log 7

                        	
                            
                            log 35

                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            
                            What is the solution to x to the nearest tenth in 3 • 4x = 270?

                    

                    
                        	
                            
                            3.0

                        	
                            
                            3.1

                        	
                            
                            3.2

                        	
                            
                            3.3

                    

                

                	
                    
                    
                        
                            
                            The number e is between which of the following?

                    

                    
                        	
                            
                            2 and 3 

                        	
                            
                            3 and 4 

                        	
                            
                            4 and 5

                        	
                            
                            5 and 6

                    

                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Which equation has this graph?

                    

                    
                        	
                            
                            y = log4 x


                        	
                            
                            
                        

                        	
                            
                            y = 4x


                        	
                            
                            
                        

                    

                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            If the equation of the graph under the y = x line is
                            , what is the equation of the graph above the y = x line?

                    

                    
                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                        	
                            
                            
                        

                    

                

            

            
                B. Show how you arrived at your answers.
            

            
                
                	
                    
                    
                        
                            
                            Which is greater: log3 1,000 or log4 1,000? Explain your reasoning.

                    

                    
                

                	
                    
                    
                        
                            
                            If x = log7 7123456789, what is the value of x?

                    

                    
                

                	
                    
                    
                        
                            
                            Solve 3 • 5x + 7 = 262 for x. Round to the nearest hundredth.

                    

                    
                

                	
                    
                    
                        
                            
                            Logan solves 7x = 263 by calculating
                            . Calvin solves the same equation by calculating
                            . Who is correct and why?

                    

                    
                

                	
                    
                    
                        
                            [image: ]
                        

                    

                    
                        
                            
                            Make a sketch of y = log2x. Include all seven points that have coordinates where one (or both) of the coordinates are integers.

                    

                    
                

            

        

    Answers
								and Explanations

Check Your Understanding of Section 3.3

A. Multiple-Choice


	3

	4

	3

	1

	3

	4

	3

	1

	1

	2



B. Show how you arrived at your answers.


	
                    
                    
                    
                        
                            
                            log3 1,000 is greater. Since 3 is less than 4, it would have to be raised to a larger power to become 1,000.

                    

                

	
                    
                    
                    
                        
                            
                            As an exponential equation, it would become 7x = 7123456789. So x = 123456789.

                    

                

	
                    
                    
                    
                        
                            
                            Subtract 7 from 262, and then divide by 3. You get 5x = 85. So x = log585 ≈ 2.76.

                    

                

	
                    
                    
                    
                        
                            
                            They are both correct:
                            .

                    

                

	
                    
                    
                    
                    
                        
                            [image: ]
                        

                    

                





        3.4 Transformed Graphs of Exponential and Logarithmic Functions

        
            Key Ideas

            By knowing the graph of the basic exponential and logarithmic functions like f(x) = 2x or g(x) = log2 x, it is possible to create or identify the graphs of more complicated functions involving exponential or logarithmic expressions. Doing so requires you use transformations like horizontal and vertical shifts and also horizontal and vertical stretches and squeezes.


OEBPS/LR/img/e0bd3c3cd6b24b738175f3692455d4f7.png
loga
Togb






OEBPS/LR/img/121ec37de0e5416e9df410f9892872f9.png





OEBPS/LR/img/43cb0105e1a746c0ac0b44f74924c6b4.png
sl

al





OEBPS/LR/img/41a7fbc29f1e4f57b4228f8dc50be3c6.png





OEBPS/LR/img/f05a603a660841c29e7aec0018abb035.png
2z(

)

6z° — 4z° + 8z





OEBPS/LR/img/chapter03_c3-fig-5027.png
<109
« 3EEFES5E






OEBPS/LR/img/chapter03_c3-fig-5036.png
10





OEBPS/LR/img/chapter03_c3-fig-5035.png





OEBPS/LR/img/chapter03_c3-fig-5034.png





OEBPS/LR/img/chapter03_c3-fig-5033.png





OEBPS/LR/img/chapter03_c3-fig-5032.png
NEEEEEEEEE






OEBPS/LR/img/chapter03_c3-fig-5031.png
Scratchpad —






OEBPS/LR/img/b19cb807b45645f48d3951fc7c73ece0.png
(z—3)(z+3)
3(3—=z)





OEBPS/LR/img/89af8e67ae3e47a4b77401bd92921f0a.png





OEBPS/LR/img/chapter03_c3-fig-5030.png
1=T03EREECHAED






OEBPS/LR/img/chapter03_c3-fig-5029.png
Flotl Flotz Flots
R = B Ral= Pl






OEBPS/LR/img/c06aa324557343a8a4b6534df22ac1df.png
w | o

| oo





OEBPS/LR/img/chapter03_c3-fig-5028.png





OEBPS/LR/img/77f066e84d4944359910f9393478e30d.png





OEBPS/LR/img/6d7382fe85ef4a4abfb7f918e590f717.png





OEBPS/LR/img/3ef68b3c38664b978ad05ba7d885f051.png
(2°)% = (2°)(2°) = 2°"° =






OEBPS/LR/img/8fb624a1e4c04907adcc8943c2c6de13.png
(z+4)7 (z—-3)5
GCidE-3)E13) @ )Er)Etd)
o+ 28 5015
Gid@-3)@+3)  @rd@-_atI)
(7z + 28) + (52 — 15)

@+ d-3)(@+3)
T+ 28+ 5z~ 15
(z+4)(z —3)(z+3)
120+ 13
(z +4)(z — 3)(z +3)






OEBPS/LR/img/a5a87a3c44534e9186179bf3b27c2bcc.png





OEBPS/LR/css/fonts_multiple_choice_multiple_choice.otf


OEBPS/LR/img/847ceb5cdda4427ca13143835d6e3dc2.png





OEBPS/LR/img/efab48685d6248bb82371b7327168d83.png
(z+5)(x—4) (z+4)(z—4)





OEBPS/LR/img/bf7012c8da1d40cf986590ee43855653.png





OEBPS/LR/img/796e9e9fbf5d481bbd42a895286608c9.png





OEBPS/LR/img/a9da7f10ecfb467c96bb8313f8a27a3b.png
(z—1)(z+2)





OEBPS/LR/img/9ea58b9f7bb241529d131598d6de3c28.png
E+4)=+5)
@-3)





OEBPS/LR/img/f5050d6eedb6480181f46b91e9564401.png





OEBPS/LR/img/1c3d4663b1204b7a8f7bf46d4875013b.png
3z — 19
(z + 2)(z — 3)





OEBPS/LR/img/a5a363d5e038417cb8d2a4e01945f194.png
or — 3 2z +12

292 — 32 272 — 3





OEBPS/LR/img/0991d505adcc4f3e94aa13d5bfa6f30b.png





OEBPS/LR/css/fonts_handlee_handlee-regular.otf


OEBPS/LR/img/180074ad8afc45b686e6d2bf5470102f.png
~3| o

~| w

_2+3

~3| o





OEBPS/LR/img/f224c2842bed47e0a0e76166686710e7.png
z+2

22 920 —-3





OEBPS/LR/img/bca174d1d0304dd2a083271267369280.png
3.5 +2 =200

—2=-2
3-5%7% 198

3 3
5% = 66

5z — 3 = log; 66

5z — 3~ 2.603
+3=+3

5z 5.603
R

r~1.12





OEBPS/LR/img/chapter03_bansw-fig-5003.png





OEBPS/LR/img/06d873ab6d904a5881fd436d3f7b4df9.png
| en





OEBPS/LR/img/a357973cad98402ea010e6fa9eecc858.png
@) _ 2.2.2.2.2.2.2.2. 2. 2. 2. ¥

=2.2.2.2.2.2.2.2=2%

pr 7 7. 7. 7





OEBPS/LR/img/808e2e9cc3a14ca5a34a84c54eae62d4.png





OEBPS/LR/img/c245173f5c2a4df09b91479321e0ab2d.png





OEBPS/LR/img/2c5d2f65d935498bb8f652bbfd10c4a2.png
r=3++2





OEBPS/LR/img/180973c97cb346448ccaa31d2a3d9495.png
(3z* + 5z — 1) — 1(1z* — 2z + 3)





OEBPS/LR/img/c66ef60ae7c143d6886792c9786ee9e6.png
(v9)
=33
=27





OEBPS/LR/img/9c06d1ec58664765870e914100852ac1.png





OEBPS/LR/img/fe6c2aaedbef4e74baabbbf3d3000ed1.png





OEBPS/LR/fonts/SourceSansPro-Semibold.otf


OEBPS/LR/fonts/SourceSansPro-Regular.otf


OEBPS/LR/img/694b5c86ebab49988e33365bde2c1669.png
oz+3
2@+1)






OEBPS/LR/img/bb429a1933a64a8886c9d9ea381c83e3.png
|





OEBPS/LR/img/102fc9b43f564e1695d9a56ec5806205.png
log 35
Tog 5






OEBPS/LR/fonts/SourceSansPro-SemiboldIt.otf


OEBPS/LR/img/c0faf70acd334cb68b2eecf3788f73ad.png





OEBPS/LR/img/ceaf2fd921ff406fab01ae33b288b061.png
102% — 20z + 62 — 12 = 102° — 142 — 12





OEBPS/LR/img/929c4b5fa9c54358a4b435913b68af0f.png
log,a





OEBPS/LR/img/0f7872d02b814259820081df2b1caea5.png
3(z +5)
(z+2)(z+5)





OEBPS/LR/img/8f109b7a5089459b9307b490f6ff13a5.png
z?—2c-3
(z+1)(z - 3)
z+lor0 =x-3
=zor3 =2z






OEBPS/LR/img/a6b024dc94e24657b3c43ad6cb27a42c.png
z+3
224+ 6x+8





OEBPS/LR/img/3e8d2059af1f4ee2b6375afda16e4e7d.png





OEBPS/LR/fonts/SourceSansPro-Light.otf


OEBPS/LR/img/5fb6341f451e45768bc0329a7ef4f486.png
Tz +1
(@+2)(z-2)(z+3)





OEBPS/LR/fonts/SourceSansPro-It.otf


OEBPS/LR/img/a6c62fd3e44e43998768fcd9a995d327.png
> | en





OEBPS/LR/img/d1fc26fb832f4df5833f71866fb88f9e.png





OEBPS/LR/img/289260592bc84ff581ff617ed7b3cd3b.png
4z+16 16
2245246 ° bz+1b6






OEBPS/LR/img/900b00fbe58d4cc681892e4ab34151e7.png
2z —4=8






OEBPS/LR/img/654ba8fcb46f4a6abb004350d79670fa.png
2zt2
i






OEBPS/LR/fonts/SourceSansPro-LightIt.otf


OEBPS/LR/img/576d31b2db6945199b66c917ff5fac04.png





OEBPS/LR/img/454918f3895d43d4ad53075db6d3363c.png
{2+ 3,2 -3}





OEBPS/LR/img/7a4dce1d06884bd3ac03964878604bef.png
_ —bx Vb —dac





OEBPS/LR/img/603145f84e2b491c9fe366e7d4561612.png
2z
ey





OEBPS/LR/img/7886dca7625a4583b0671a52fa5cefd6.png
2z +4z+1
Z+Dz+2)





OEBPS/LR/img/chapter02_c2-fig-5017.png





OEBPS/LR/img/chapter02_c2-fig-5016.png





OEBPS/LR/img/chapter02_c2-fig-5015.png





OEBPS/LR/img/7a761828c17e4b7daabef08e906b20ff.png





OEBPS/LR/img/f6d1c2a147794f9b94635b9694d3f0b0.png





OEBPS/LR/img/chapter02_c2-fig-5014.png





OEBPS/LR/img/1ac130d28a27430d96c329ffad30637d.png





OEBPS/LR/img/a15867df04e44aab87b1f2ccc78665b5.png
y:%(m—l)(m+3)(m—6)





OEBPS/LR/img/chapter02_c2-fig-5019.png





OEBPS/LR/img/6c25524f60064b678c7fec6012c72a16.png





OEBPS/LR/img/chapter02_c2-fig-5018.png





OEBPS/LR/img/9fb114668e5f49739826898ec3bb66f5.png
=

<





OEBPS/LR/img/6b6e1a02369b4fcf84237a7392d30f4f.png
21

w0
ol
=

+
|cno>\:n

\$=’

Szl

25

0+30

o

0o
S





OEBPS/LR/img/fa4fa4c150dd421aab5f823151bbf0cf.png





OEBPS/LR/img/422ab285789c4395a533aa02a1f3e951.png





OEBPS/LR/img/c9b54a9adbc6418dabfbff5cd62bfd80.png





OEBPS/LR/img/9d011ff75beb451bbbfe3deb637a9756.png
2-2

2z+3)  2zt3)
4 3 17
2z+3)  2@i3d)  2wi3) 2216






OEBPS/LR/img/934aa77951e145f782700c2e5b647378.png
log,

1
rve





OEBPS/LR/img/e669c57cbfa54009be83b5fea5026152.png
5(z+3)  5z+15
(x+2)(z+3) 22+5z+6





OEBPS/LR/img/chapter03_c3-fig-5001.png





OEBPS/LR/img/dd70dd23be684c9087c3977360a44205.png
4" =450
z = log, 450
ra~4.41





OEBPS/LR/img/3dc6e6c920644004bf62e0fec93664cf.png





OEBPS/LR/img/chapter03_c3-fig-5008.png





OEBPS/LR/img/0bedcca750354f6aabd056c69b2d8d24.png
2z+4
@+2)






OEBPS/LR/img/4bf17731859346708d0b99af2a68e8ae.png





OEBPS/LR/img/chapter03_c3-fig-5007.png
Flotl Floktz Flakz






OEBPS/LR/img/5989f3958877476a900b3b0d523fc31b.png
9%





OEBPS/LR/img/chapter03_c3-fig-5006.png





OEBPS/LR/img/chapter03_c3-fig-5005.png





OEBPS/LR/img/d8786e3881b94cfcbf05702041ce356f.png
z° (z+2)-9(z+2)
(z+2)(z® — 9)





OEBPS/LR/img/chapter03_c3-fig-5004.png





OEBPS/LR/img/chapter03_c3-fig-5003.png





OEBPS/LR/img/48484a1b762c4619868a5b13aef6b38f.png
12
z+4 z+2 224 6x+8






OEBPS/LR/img/chapter03_c3-fig-5002.png





OEBPS/LR/img/c99877f45512425f8aad797b1571e7f9.png
2r+6
r+2






OEBPS/LR/img/87841699d97945239d0cd022e4093930.png





OEBPS/LR/img/20a6faa1fc604127902046a171da8e82.png
z+1 2x+2
z+2 =47






OEBPS/LR/img/10213940b61444f0a3c6682b7628e886.png





OEBPS/LR/img/c07c79635dc845f08f13753809ffed99.png





OEBPS/LR/img/chapter03_c3-fig-5011.png
Scratchpad —






OEBPS/LR/img/chapter03_c3-fig-5010.png
Scratchpad —






OEBPS/LR/img/7067fd5df88145dfa2727e27fccb9a67.png
52+6=0





OEBPS/LR/img/chapter03_c3-fig-5009.png
Inksrseckion
n=c B0FzENT IYSP





OEBPS/LR/img/chapter03_c3-fig-5018.png





OEBPS/LR/img/chapter03_c3-fig-5017.png
---..'V
BRI X

\






OEBPS/LR/img/chapter03_c3-fig-5016.png
|~

/|






OEBPS/LR/img/chapter03_c3-fig-5015.png
LAY






OEBPS/LR/img/75127ba649a14be2861618ec76f42e91.png





OEBPS/LR/img/chapter03_c3-fig-5014.png





OEBPS/LR/img/chapter03_c3-fig-5013.png
Scratchpad —






OEBPS/LR/img/chapter03_c3-fig-5012.png
Inktgrseckion
n=1.48497 25 1=k






OEBPS/LR/img/718972c44ce747738c89766e22ce53ed.png
z=2++5





OEBPS/LR/img/95e147799350455c9fb1ca908eb4caf2.png
3z+4 _ z-2
212 zi2






OEBPS/LR/img/3cbe0b2759c44dbeaaee548c1af8986a.png
z+9
r+3






OEBPS/LR/img/cc7450a420b042f2935acc59f401dea2.png
m+2+z+5 _(@+2)+(x+5) z4+24z+5 2247
z+3  xz+3 r+3 - r+3 T z+3





OEBPS/LR/img/970440104dde4779a9cbb8860e68fe1d.png
o |





OEBPS/LR/img/155471601d8e471c886a66069d93551f.png





OEBPS/LR/img/a90ee2a6fcd948cf9e74d6c713dcaf71.png
z—4

z+5

(z —4)(z+5)





OEBPS/LR/img/chapter03_c3-fig-5020.png





OEBPS/LR/img/chapter03_c3-fig-5019.png
—20

-10





OEBPS/LR/img/chapter03_c3-fig-5026.png
o[ [somaves = e

2,43068






OEBPS/LR/img/a1c2f88df4b049269363059eb7a059a4.png





OEBPS/LR/img/chapter03_c3-fig-5025.png
2.430E75508






OEBPS/LR/img/chapter03_c3-fig-5024.png
o[V fsemomna = ol

3.91202






OEBPS/LR/img/2f28a58a643a4db5b6a6390f7aa1be1c.png
z? + 3z —10 = (z — 2)(z + 5)






OEBPS/LR/img/a2df116df68147ca93ec761aae134664.png
2°.2°=(2-2-2)-(2-2:2:2-2)=2-2.2.2.2.2.2.2=2°





OEBPS/LR/img/chapter03_c3-fig-5023.png
2. 2E23EE5






OEBPS/LR/img/chapter03_c3-fig-5022.png
o[ [somives = e

1.69897






OEBPS/LR/img/chapter03_c3-fig-5021.png
. BFEIVOE0ES






OEBPS/LR/img/def9ab7ae15147959de749de9ce10e42.png
2 % _ M
10 21 210





OEBPS/LR/img/fc3a3b3c6315409faaddbc89b4a78f77.png





OEBPS/LR/img/c4015f23ed0c4c038179de6431f7536a.png
T z—1 8z + 5

+ =
z+1 z+4 22+ 5z +4

(z+4)z (z+1)(z-1) 8z + 5
(z+4)(z+1) (z+1)(z+4)  (z+1)(z+4)
2% + 4z 2?1 _ 8z + 5
G de+]) | GrDE+d | @rDE+d

(@ +42)+(a* —1) 8z + 5
(+9(+1)  (+1)(z+49)
2 4z +a® -1 8z + 5

(@+4)(@+1)  (z+1)(z+4)
2z +4z -1 8z + 5

@+d)z+D)  (@+D(z+d)





OEBPS/LR/img/dca8340888e34147b6a6e040557bc351.png
o |





OEBPS/LR/img/d08e8abe8cb4407ba8550bc4a99448e9.png





OEBPS/LR/img/8b4bbdf36a304409b86ee40889307a5c.png





OEBPS/LR/img/6e60dae2ac374a55865409f84fd12be7.png
log263 _ In263 _
o7 = Ly = log;263






OEBPS/LR/img/50c9e44edc2a4b14b6c8ef7e15b8be0f.png





OEBPS/LR/img/b697a4e7017547e7b872ecfc3038e28b.png





OEBPS/LR/img/2f808bdd01cc4efebc6344fc7bda58c9.png





OEBPS/LR/img/0cb89644d4ba410ead17db20f74291d7.png
R A
(2+2)*(z—2)(z+3)





OEBPS/LR/img/bf9c3fb2bb614e5cb9f968df0cec21ed.png





OEBPS/LR/img/44642541247b47f99818658d5e6a8460.png
(@-2)(@-3)=
z-2=0 or z-3=0
+2=+2 +3=+3

=2 or z=3





OEBPS/LR/img/7f1a2aab6c51448e981319470789ea35.png





OEBPS/LR/img/ed54672a018a4dc493c772efc1f766be.png





OEBPS/LR/img/ff373fb5de1947c79a4ab53d70f43918.png
ol 1o =

llee =
YY)





OEBPS/LR/img/708130f0838c42b28e436b44a6846589.png





OEBPS/LR/img/2a29e0552be54adabb1cc8894d67282a.png
y:%(z—Z)(z+2)(z+3)





OEBPS/LR/img/chapter01_c1-fig-5054.png





OEBPS/LR/img/chapter01_c1-fig-5053.png
lllllllll
EEEREENEEEEEREEN
ENEREEREAEEEEEEN

NN
Iﬂl’ﬂl“llllll






OEBPS/LR/img/1f0c29fd8c014642bfa8bbd806e9a49f.png
2-3"+5=50

-5=-5
2-3° 45
2 2
3" =225
z = logy22.5

x~ 2.834





OEBPS/LR/img/7e1314ab73d8480a9878698603fcb392.png
z+2






OEBPS/LR/img/54d7fac0d1a540189e3e32f0292215d0.png
z=5++3





OEBPS/LR/img/0e5582cce1354906ba78fadf9484bc4f.png





OEBPS/LR/img/b9941a031f8a410b8cf07e5a60fdbcc1.png
2z +4
r+2






OEBPS/LR/img/e0f35576a6f5414093ce6854444acdd6.png
(z+3)2 (z+1)4
(z+3)(z+1) (z+1)(z+3)
2z + 6 4z +4
i@ ) @inE I

(2z+6)+(4x+4) 2z+6+4c+4 62410
(z+1)(z+3)  (z+)(z+3) (z+1)(z+3)





OEBPS/LR/img/631cecf51bcb412a9381139c9db5fe0b.png
z=3++5





OEBPS/LR/img/e736058af6404b3d84d117dc90fbe71e.png





OEBPS/LR/img/8882905b50c54d63b3e64fdd2721500c.png
= |





OEBPS/LR/img/chapter01_c1-fig-5060.png





OEBPS/LR/img/chapter01_c1-fig-5059.png





OEBPS/LR/img/chapter01_c1-fig-5058.png
-2





OEBPS/LR/img/chapter01_c1-fig-5057.png
HEEEEENENIEEEEEE

HNEEEExIE IEEEEEE
AV .
N\

EEEEENcEEEEEEEER





OEBPS/LR/img/chapter01_c1-fig-5056.png





OEBPS/LR/img/chapter01_c1-fig-5055.png





OEBPS/LR/img/891f9ab718e9485783ded48816854401.png





OEBPS/LR/img/26134b65a1e2408f9cd8d873708527b2.png
1 2
= ——(e+3)*+5
y=—7(z+3)





OEBPS/LR/img/chapter01_bansw-fig-5002.png





OEBPS/LR/img/b67f7ac02c00421e876b1159578a644e.png
3e™ 300
3 3
€% =100
5z = log, 100
5z _ log. 100

5 5
~ log, 100 _ 1n100

3 5

£





OEBPS/LR/img/b7f206f04e954ca4babd7bb85e69220b.png





OEBPS/LR/img/1a06e7e33f2c4ad08ec344be8bd58cd3.png





OEBPS/LR/img/faec0a95ee4b4d408017ca3eed7ea529.png
S| oo





OEBPS/LR/img/0dd9633ab85a49ad8c27e63c95e2bb82.png





OEBPS/LR/img/f343557b2ac24cfb919860f8a6018f2f.png





OEBPS/LR/img/bcd9614c52be4b628e3688c154653a06.png
dz+4 zx-2
r+2 r+2






OEBPS/LR/img/7d357a0048e841f2bc808ee668dbb746.png
=19
2z — 3 = log;19
22 -3~1513
+3=43

x ~ 2.257





OEBPS/LR/img/6688c9ce189e415bad01e8cea8772858.png
32’ +52—-1—-12°+2x -3





OEBPS/LR/img/cad09a92479d4159bbf981ad9c6d7696.png
2z+3
(z—1)(z+2)





OEBPS/LR/img/d59091c7aa2a4ae89cd4128d08fa7dd6.png





OEBPS/LR/img/41b6e450e7de46aa8ba9ac622cf8ae9e.png
12(m+2)—91—18





OEBPS/LR/img/cadf133b608449e79589ed96379f3948.png





OEBPS/LR/img/d9c1b8dda453445b95baeb6935a86d37.png





OEBPS/LR/img/3fbde02807e24824ae4affe8b010452e.png





OEBPS/LR/img/chapter02_c2-fig-5003b.png
Flotkl Flokz Flatz

B

'\;2=
whia=
~y=
wNe=






OEBPS/LR/img/fc9998f9d6a3432aa156bdc0802884ba.png





OEBPS/LR/img/chapter02_c2-fig-5003a.png
Flatl Flokz Flotz






OEBPS/LR/img/chapter02_c2-fig-5002.png
Flotl Flokz Flotz






OEBPS/LR/img/chapter02_c2-fig-5001.png





OEBPS/LR/img/d03bd7825a3f476192dcfa520362457c.png
2z
r+2






OEBPS/LR/img/562fbf7eeb1b4b37a5c6ad7f052285dd.png
22 35 211 75 A1 7 ){ 11

021 25 7.3 ;(/3 3





OEBPS/LR/img/95d77c2c776b4c11af95140b239842df.png
(z+3)(2z* —5z+4)+0
=22° — 52% + 4z + 62° — 15z + 12+ 0
—9223 4+ 22 — 11z + 12





OEBPS/LR/img/a074f58e28db430cb6cf8e3bbae35ead.png





OEBPS/LR/img/b6e7f415590c46169806134cb8a72c35.png
In 50
Tog5






OEBPS/LR/img/b1adf93d5be7413fa74a853bc8dfadfa.png
y=—7(0-2)(0-1)(0+4) =2





OEBPS/LR/img/727d77a164c749658b4296b554d271a1.png





OEBPS/LR/img/a673e0b654624c33b794b708305c5bd2.png
V8 - /8 - \/8=28





OEBPS/LR/img/edf22485d491432eb7f184857a3f3b79.png
f(@)=2(@+4)(z—3)(z-3)





OEBPS/LR/img/af41b5cebca54948a7da579b8e8b3af7.png
Z+2





OEBPS/LR/img/556b0f41b6034ab9ae19c7367a218181.png
z 3 —4

@-2)x+2)  (z+2)@-4)  (2-2)(z+2)(z-4)






OEBPS/LR/img/a06e6a8ad65a4ea385bac20653299a60.png
Tz +3
(@+2)(z-2)(z+3)





OEBPS/LR/img/f9042a9173a34233904b7b2d03df1d05.png
22+ T
(z—1)(z+2)





OEBPS/LR/img/41f8dc6e15eb40f9806c7cbc91339900.png





OEBPS/LR/img/e7faa9cb12c84dcc8416ec0bd9f1a6a3.png
z—1=

T =

or

or






OEBPS/LR/img/c82244ecb57d4ffaa6b46debb5d058b6.png





OEBPS/LR/img/b03159ca3f8740378bf20f49c6f5ed40.png





OEBPS/LR/img/chapter02_c2-fig-5009.png
=






OEBPS/LR/img/chapter02_c2-fig-5008.png
A=+ 2= =20 T






OEBPS/LR/img/chapter02_c2-fig-5007.png
x=5
(xc+1) (xc+4)

f1(x)=






OEBPS/LR/img/chapter02_c2-fig-5006.png
5] [scrmcona > w0l
x=5 ‘
(et 1)(xe+4)|






OEBPS/LR/img/f66618948b5846a18bddb84f1229f9e3.png





OEBPS/LR/img/chapter02_c2-fig-5005.png





OEBPS/LR/img/chapter02_c2-fig-5004.png





OEBPS/LR/img/chapter02_c2-fig-5013b.png





OEBPS/LR/img/75b8bbb688964c21b15b82ff3841c05f.png





OEBPS/LR/img/chapter02_c2-fig-5013a.png
Flotl Flotz Flot®
S E2S R+ D






OEBPS/LR/img/chapter02_c2-fig-5012.png
ES(ZH+ENH+ED






OEBPS/LR/img/chapter02_c2-fig-5011.png
ES(EH+HS T+ 2D






OEBPS/LR/img/chapter02_c2-fig-5010.png
ES(EH+EN (2D






OEBPS/LR/img/de5881f3dbbf4f37b338aa8fc9f891b5.png
z+2 3 23
r—4 r+1 22 —-3r—4






OEBPS/LR/img/beb6762f200240c0a3cb7b9a979a97d5.png
7 b3
@313  EidELd





OEBPS/LR/img/415981f4f6754ff8855a99d7ae187525.png





OEBPS/LR/img/0cbfd20e51fb4399bfb215e7a8873602.png





OEBPS/LR/img/aa729787acc54a53af7acc832d0eb6f1.png





OEBPS/LR/img/62ad7a1b89894ddb981030e6f281b4ee.png





OEBPS/LR/img/3d5f3e937e6540daa68537d76e9fd98a.png
o |





OEBPS/LR/img/f520ec443db24dc28329974f029c2c6c.png





OEBPS/LR/img/82e31059cdbf42478e5cf6331fe162de.png
(z-22%) + (z - (—4x)) + (z-5) + (3-22%) + (3- (—4z)) + (3-5)
=22° — 42® + bz + 62® — 120 + 15
=22° + 222 — Tz + 15





OEBPS/LR/img/d72ea654f8ac41ae8e7bd7d519ae3ed1.png
r+2





OEBPS/LR/img/19eeef3f2d3b4bb2a1a4d0d220dc7d13.png





OEBPS/LR/img/9585bca072d445fdb0af66c52e36828f.png
7 +122° +472+60
220






OEBPS/LR/img/4246fcd2ef6a4987b5ba6a4b9216fd33.png





OEBPS/LR/img/99d8b1ff2e7b4e949ab42e9e752ea9c4.png
z(z +2)





OEBPS/LR/img/22ccf32092f74d75b5d2854e947e9337.png





OEBPS/LR/img/chapter01_c1-math-5023.png
nn+l) (m+D(n+2)- 5
: =(n+1
3 > (n+1)
2 2 197,
n“+n+n”+3n 2;(17__1)2
2
2 - 9
Mi(n--])z
2
n2+2n+1=(n+1)
(n+12 L(n+1y






OEBPS/LR/img/aa929682474d4c3e88b9e724d504fb62.png





OEBPS/LR/img/e3a95615f712469eb1290588ca6db6d4.png
2" —6z+12
@13)(2-3) 210





OEBPS/LR/img/chapter01_c1-math-5020.png
(x+y) —dxy=(x-y)
X2+ 2xy+ 32 —dxy = x2 = 2xp+ )7

x2=2xy+y° L x2=2xp+)°





OEBPS/LR/img/e1d6a31246c7432382ad463731d17b61.png





OEBPS/LR/img/chapter01_c1-math-5019.png
(x+ )2 —dxy=(x-7)





OEBPS/LR/img/chapter01_c1-math-5018.png





OEBPS/LR/img/chapter01_c1-math-5017.png





OEBPS/LR/img/7bdbe712c9c44f949b75240c7cab3397.png
(228





OEBPS/LR/img/659cc925d73340b09d038ceb1e95fa6a.png
y=<(x+1)(z—3)(z—6)





OEBPS/LR/img/313a2f9f989a48b2a209149cafb5eac8.png
— log 263
= Tog7






OEBPS/LR/img/4183b64f6cb64e3bba1e57b9c6510f68.png





OEBPS/LR/img/2e87d4e0ca354431b127ab6d7604a846.png
20





OEBPS/LR/img/df4387051633413d95a09b31048ce048.png
2 — 3
(3z* + 5z — 1) — (z* — 22+ 3)





OEBPS/LR/img/e6bee2969d454341bc111fae9bfa100e.png





OEBPS/LR/img/94d16ba47e09467bb2218d2d5df2956e.png
@) (@)





OEBPS/LR/img/5e7666a0322c4de1916d0f7341c3c69c.png
f(z)= (z+ 4) (m — 6z + 9)





OEBPS/LR/img/42013f1d900742af84e3325b13bc38f9.png
y=—7(-2)(x-4)





OEBPS/LR/img/954acb9ed12a4fbab8d6c3b156eb2b5e.png





OEBPS/LR/img/ba06ce3b335a445f8f9275505a911a87.png
z—-1=0 or z—-3=0 or z+5=0
z=1 or =3 or T






OEBPS/LR/img/chapter01_c1-math-5007.png
3x" - 4x+2

x+4i3x3+ 8x?-14x+13

-(3x* +12x%)

—4x* —14x
—(-4x* -16x)

2x+13
-(2x+8)





OEBPS/LR/img/chapter01_c-9-math-5006.png
2x*— 5x+4
x+3)2x3+ ¥ —1lx+12

—(2x* +6x?)

—5x*—11x
—(=5x*—15x)

4x+12
—(4x+12)





OEBPS/LR/img/chapter01_c1-fig-5105.png
2x°— 5x

x+3)2x3+ X2 —11x+12

—(2x* +6x?)

—5x% -11x

—(=5x2=15x)

Adx +12





OEBPS/LR/img/8250572c9fd4497b88710078635214a8.png
PF





OEBPS/LR/img/chapter01_c1-fig-5104.png
2x*

x+3)2x3+ ¥ —11x+12

—-(2x* +6x%)

—5x2 —11x





OEBPS/LR/img/chapter01_c1-math-5003.png
2x*
x+3)2x3 +x2-11x+12






OEBPS/LR/img/chapter01_c1-math-5002.png
x+3)2x3+x2—11x+12





OEBPS/LR/img/chapter01_c1-fig-5101.png
First terms
terms
terms
Lagt terms

l Yy
(5x +3)(2x — 4)





OEBPS/LR/img/61863b385a05421eb65c01565aa45615.png





OEBPS/LR/img/59924eebda1f483cb7a6b701aa238975.png





OEBPS/LR/img/983f17b927e440d7b2668c0f4e07fccc.png





OEBPS/LR/img/916a3a092d8c44f5b2b3cb9153e987e8.png
1 =
S 12z=1z=2





OEBPS/LR/img/0b6013c0ff294eeb9c22ca24909d4139.png
(Bz+4)—(z—2)
z+2
3z+4—z+2
z+2
2z +6
r+2






OEBPS/LR/img/0c6263387b8f46a8a0798610c6c8748c.png





OEBPS/LR/img/f0b62687ff7a4a2d930833298261b1ee.png





OEBPS/LR/img/e5b70e2086ae46aeb5c56b435d8ddea9.png
log 50
Tog 5






OEBPS/LR/img/2602d34295a144e981d2441452696db4.png





OEBPS/LR/img/6073ba77d22b4c8bb54161488b007102.png





OEBPS/LR/img/8dc2584546ff4b4096c78a0466740313.png
2’ —6z—12
(@+3)(z-3)(z+4)





OEBPS/LR/img/8c421a1a78ba4de1b5d11ab03618baab.png
5(z—-3)—-2(x+2)  Srx-15-2x+4 3z — 11

(z+2)(z-3) (z+2)(z-3)  (z+2)(z—3)






OEBPS/LR/img/d77d40a6602a42b9a20114dbdb85e6a3.png





OEBPS/LR/img/012e298ebad44134a254dfe6793c109e.png
y=

oo\»—t

(@27 (@~ 4)





OEBPS/LR/img/2c9a20708b8a49ab80f96d066ebb1862.png
0=2a"-6z+8

0=(z—-4)(z—2)
z—4=0or z—-2=0

z=4 or z=2





OEBPS/LR/img/afaabb5403c149a4a035365172ad0161.png





OEBPS/LR/img/ede280c98b6c4678ba746330e85e9dcb.png





OEBPS/LR/img/02d8d2e5e7d44518970da21743574ba8.png
2r+38
224+ 5244





OEBPS/LR/img/3138fa01185947eda3197c4bceda07ce.png
2216
229215





OEBPS/LR/img/6b5b6ddb3ab64554833155ebc5214040.png





OEBPS/LR/img/c8817dd8cc4843b68db2f21a10484ac3.png
T(x—4)°"+2






OEBPS/LR/img/02f7bba4113f42f989698c018554494d.png





OEBPS/LR/img/chapter01_c1-fig-5021.png
HEEREIIEEE
HEEEENEEE
IIIIII\III






OEBPS/LR/img/chapter01_c1-fig-5020.png
HEENNEEEENENEEEEEE
HNENUEEEENEFEEEEE.
HEENIEEEENEY EEEEEE
HEENIIEEEENEIEEEEEEE
HEEEIEEEENN/IEEEEEE
HEENLEEEENNIEEEEEE
EEEERREEENEANEEEEE
HNEEEUEEENEEEEEEE
N
HEEEEIEEERr/EEEEEEEE
JEERENEEEN/IEEEEEEE
IIIIINIII ﬂlllllll
HEEENER HEENE

IIIIIINII‘IIIIIIIIII
HANEEEEN\EN//EEEEEEEEE.
HENEEEERUNANEEEEEEEEE
N T

|
—_






OEBPS/LR/img/chapter01_c1-fig-5019.png
- -
HERNEENENINE
I==l .

P - HEVEEEEEREEE:
HEEEEEEENEN//iEEEEEEEEE
LN
NP






OEBPS/LR/img/0a07fd0e290e44c9b90c54dcfcb86cdd.png
z=5++2





OEBPS/LR/img/d15fdd62857048ceb6d7283d154f7cab.png
2r+2
r+2






OEBPS/LR/img/a34b2242096e42f1a16b01b2e0fe5b44.png
20 +4x—-1=8z+5
—8z—5

22 — 4z — 6
2(12—2m—3) =0
2(z—3)(z+1) =0

z-3=0 or z+1=0
z=3 or z=-1





OEBPS/LR/img/14d7f3fa61aa4512b5a4c2e807cd9f3e.png
300





OEBPS/LR/img/9c88c5252d094001bc5a430fcae678ce.png





OEBPS/LR/img/3959a5959099466ca96677ac73963435.png





OEBPS/EA/fonts/SourceSansPro-Light.otf


OEBPS/LR/img/chapter01_c1-fig-5027.png





OEBPS/EA/fonts/SourceSansPro-It.otf


OEBPS/LR/img/chapter01_c1-fig-5026.png
: ]
IIIIIII'I
EEEEERErES
HEENEENAES
EEEEERFEND
i






OEBPS/LR/img/chapter01_c1-fig-5025.png





OEBPS/LR/img/e91e42dd9bbf44618f5a0649e2de9c48.png





OEBPS/LR/img/chapter01_c1-fig-5024.png
‘ [
NP A
HNEEEEEEEREN/ANEEE.
HRVEEEEEENEVaEEEEE






OEBPS/LR/img/chapter01_c1-fig-5023.png





OEBPS/LR/img/chapter01_c1-fig-5022.png





OEBPS/EA/fonts/SourceSansPro-BoldIt.otf


OEBPS/LR/img/chapter01_c1-fig-5011.png





OEBPS/LR/img/95cabe9e8d5e47cca540598e0e2829b5.png
w| o

SIS





OEBPS/LR/img/chapter01_c1-fig-5010.png
Scratchpad < RAD ([ 3¢






OEBPS/LR/img/d17e2a0e13934f558cabb1d87cb9644e.png





OEBPS/LR/img/5d02eaeb93ee4e0ca1c7a39f47efced6.png
|





OEBPS/LR/img/e06c29937e46441ba35de8a67a9b7ee7.png
z+1

or x—1=0 or z—-3=0
xz=-1 or z=+1 or z=+3





OEBPS/LR/img/e6cc5a57adf34f0fabdaaf3d80461416.png





OEBPS/LR/img/c499e6953f0648df9b3d8affb5eb617c.png
(D@1 ot1





OEBPS/LR/img/7714eed01ad742bb979794393d76bb04.png
7213





OEBPS/LR/img/c87dc75b60a5424db6af8f24ecb3e2f4.png
als





OEBPS/LR/img/46748053835540028590f9a62a119228.png
- 125 -

ol

120
576





OEBPS/EA/fonts/SourceSansPro-Bold.otf


OEBPS/LR/img/chapter01_c1-fig-5018.png
T T TN T T T T T
HEENriEEEEEE
HEN/iEEEEEE
HEEEEEEER IIIII=II=I
HEEEE

HENEEEEEEEYEEFEEEEEEn
lllllllll‘ll"ll
P IN P
L NAT
EEEEEEEEENEEEEEEEEEN
HNEEEEEEEEEEEEEEEEEE
AEEEEEEEEE NN





OEBPS/LR/img/chapter01_c1-fig-5017.png





OEBPS/LR/img/chapter01_c1-fig-5016.png





OEBPS/LR/img/334ca2cbb45b44328206e3a075d851f4.png
(3z° + 8z* — 14z + 13) = (z + 4)





OEBPS/LR/img/chapter01_c1-fig-5015.png
HEEENEEEEEEEEE
EHIIIIIII
MEEEEEEN
EEEEEEEEN

EEEEEEEEN
EEEEEEEENEEEEEEEEE
L=t PP
HNEEEEEERSEEEEEEEN

HEEEEAEEEEEEEEEEEEE
HEEEEEEEENEEEEEEEEE
HENENEEEENEEEEEEEE.






OEBPS/LR/img/chapter01_c1-fig-5014.png
HEEEEEEEENEEEEEEEEEE
IIIIIIIEIIIIIIIIII
HEEEEEEEEENEEEEEEEEEE
IIIIIIIIIEIIIIIIIIII
HEEEEEEEEENEEEEEEEEEE
%MH”SIII=IIIIIIIIII
HENEEEREEEEEEEEE.
INIIIIIIIEIIIIIIIIII
HAUEEEEEEREEEEEEEEE.
LNl
AdEENEEEEEEENEEEEEREE:
NG ey
LN LA
HEEEEEANEP i
e T
HEEEEEEEENERSEEEEEEE
HNEEEEEEENE HEEEEE
IIIIII HEENEEEEEEEEEN
HN

|





OEBPS/LR/img/d09722509afe4a7d9c97e74ca5d148c7.png
4z° (2z° — 3z + 4)





OEBPS/LR/img/03a45ad833ed49eaa2f023e43614f62d.png
- 1
34— — —
31 0.012





OEBPS/LR/img/chapter01_c1-fig-5013.png
IIIIIHII
EEEEVERER
HEEN/AEEN
EEEVEEEN
HEErV/EEEN
HEENAEEEN

IIII‘IIII
LN
EEEERYEEN
EEEEENEEN
L IN






OEBPS/LR/img/d8a4fb3a68d24bb4b74a5221f11c2dff.png
2z +13
(z—1)(z+2)





OEBPS/LR/img/chapter01_c1-fig-5012.png
III
III =
=Il IIBI

TITIATT [
Sy






OEBPS/LR/img/chapter01_c1-fig-5001.png
HENEEERSENEENEEEEEN
HEEEEEVENEEN EEEEEE

HEER





OEBPS/LR/img/764bc9d61ca341a89a7a4213183a42e7.png





OEBPS/LR/img/063890ca40b94e75aec594c9e6879e79.png
2215





OEBPS/LR/img/1d02753814ff4d488ec240b3b5a79e35.png





OEBPS/LR/img/8b0b656c47684060ac8c55082142eb6a.png





OEBPS/LR/img/61caf4fb0c6141e1828f58a805dab613.png





OEBPS/LR/img/b5e05fe021e34876961d6b12aa1d937a.png





OEBPS/LR/img/4d0da1504ffb4cb881654f3872e19103.png
2z + 5 _
(z+2)(z—-3) (z+2)(z—-3)






OEBPS/LR/img/1abddbbe577645d68d93e5703d17cd52.png





OEBPS/LR/img/4ade52578f944533ab8fde2660db429a.png





OEBPS/LR/img/9963a25ff58442fe9e5ef2fd9938d213.png





OEBPS/LR/img/9877de5715884e85b3dd6749ba27093e.png
2> =34
2°2 ~ 37
2°3 ~ 39
254 ~ 42





OEBPS/LR/img/front_matter_barron_s_black-bar.png





OEBPS/LR/img/chapter01_c1-fig-5009.png





OEBPS/LR/img/chapter01_c1-fig-5008.png
Flotl Flokz Flobz






OEBPS/LR/img/abb5d7f6b6104b388832cc3f51dfed80.png





OEBPS/LR/img/chapter01_c1-fig-5007.png
-HHEE

.





OEBPS/LR/img/chapter01_c1-fig-5006.png
{ | [Py

SEEEENEE
N L
AL

AN

LN

o
N
HE
TN /]

NS
LN
ENEEESEEEEN






OEBPS/LR/img/chapter01_c1-fig-5005.png
EEEEEEEEE

SRR
SlEEENEEN
NP

N A
N

N
HEEEREEEEERNZEEREE
HENEEEEEENEEESEEEEE

HEEEEENES






OEBPS/LR/img/chapter01_c1-math-5040.png
0=(x-3)7°-1
+1= +1
1=(x-3)*
i\/i=\/(x—3)2
t1=x-3
+3= +3
3t1=x

4d=x or 2=x






OEBPS/LR/img/bd48fbd14c5b43389cbdda07905f5afe.png
2z(3z* — 2z + 4) = 6z° — 4z° + 8z





OEBPS/LR/img/chapter01_c1-fig-5004.png





OEBPS/LR/img/340c6b1e1fe643269d114eb777d48fea.png
log 50
o5






OEBPS/LR/img/chapter01_c1-fig-5003.png
-5

1

y=2x?

-8

y=x°

y=—2x?





OEBPS/LR/img/chapter01_c1-fig-5002.png
HEEEEEERE
L
HEEEEEEY
L
HEEREERN
-\
HEENEEEL

HEEEEEER\
N

HEEEEEEEEEEE

ENNEEENEN

NN
EEriEEENEN
Hi/iEEEEEN

=IHIIIIIII

e
L0
yilEEEEEN

HES
L1






OEBPS/LR/img/6b292748c5a64e099209aefd0534c3d1.png





OEBPS/LR/img/eca4e6dde4734e639cdaef3993764198.png





OEBPS/LR/img/5722981454fa4deebcad78342958ef5e.png





OEBPS/LR/img/e90d3b9906304448ae676688ac52bff1.png





OEBPS/LR/img/764432a9309f405e8574f8b3881e9090.png





OEBPS/LR/img/e27419e75c9042a1b3644c7453790f89.png





OEBPS/LR/img/68307e2bc5df434f8305eb25a4c1279e.png
|





OEBPS/LR/img/6e641b94de7b4d5da3a7379918c73fc6.png
=2





OEBPS/LR/img/chapter01_c1-math-5031.png
G 6) = +/(=6)* - 4()(7) _ 6+x/36 28 _6= NR) _6= 22 3.3
2(1) 2 2 -





OEBPS/LR/img/8ff445918603440d87e407d33b8e8fde.png





OEBPS/LR/img/chapter01_c1-math-5029.png
A=V - 400 _4=16-4 =4:\/E=4:2J§=2+J§
2(1) 2 2 2 B





OEBPS/LR/img/ba94dd0ef7f14e2dbb5c49abc1d42a01.png
¢’ —2c-3=5

2P —20-8=0
(z-4)(z+2)=0
z—4=0o0r z+2=0

x=4 or z=-2





OEBPS/LR/img/9ca183ab316740e1aedf53c623be961c.png
2:&:4%,32:(4%)5





OEBPS/LR/img/80ff617c5eda47619233774e3e9aa63d.png





OEBPS/LR/img/5178b6317605426c80f3eb3c30d256a1.png





OEBPS/LR/img/c723e1ee1211482c9ee8982a2e956551.png





OEBPS/LR/img/108195e9efb9412696ea3fa1514badc9.png
B |





OEBPS/LR/img/77b4f204b4024fae88a26263974c9d05.png
z+2 -3  (z+2)(z—3)





OEBPS/LR/img/4a6746388ba0464889a4db0e4a435537.png
In 263
7






OEBPS/LR/img/7abe3aadf6814f288d9ac7be79c4c497.png





OEBPS/LR/img/ed99cee5675946b2870316a5db1ebd7b.png





OEBPS/LR/img/a9ed3543e2454741a79b6ec433d82a2e.png
z+2 | zi+4
23 T 215





OEBPS/LR/img/98bf52a0ff4c4ab9bce74b3d065575e0.png
S| oo





OEBPS/LR/img/63eff2a5387a4d018957b4b955071e6a.png





OEBPS/EA/img/front_matter_barron_s_black-bar.png





OEBPS/LR/img/chapter01_c1-fig-5048.png





OEBPS/LR/img/chapter01_c1-fig-5047.png





OEBPS/LR/img/chapter01_c1-fig-5046.png
|
—_

"III





OEBPS/LR/img/a299f558fa69429da0408cf8f4112d48.png
y=5(@—-1)(z-3)(z-6)





OEBPS/LR/img/chapter01_c1-fig-5045.png





OEBPS/LR/img/chapter01_c1-fig-5044.png





OEBPS/LR/img/d821148021324e8a97de13e69d010fc9.png





OEBPS/LR/img/3cf5addf56f342dfb817f63c24a55d61.png
2z +2
z(z +2)





OEBPS/LR/img/b250833d01084f00a249f0909af0e788.png





OEBPS/LR/img/7a8332cfe9384ee4848a384dfff43ced.png
(z+4)(32" —4z+2)+5
=32% — 42’ + 22 +122° — 162 +8+5
= 323 + 822 — 14z + 13





OEBPS/LR/img/cb3a5f442d8942d19f2c8ec6bc51c9a8.png
zt2
43





OEBPS/LR/img/f69ed890531749d6b64b7235d24f0745.png
(z+2)(z+3)





OEBPS/LR/img/479cedd79acc4ccd8f715638a7995553.png





OEBPS/LR/img/toc_thumbs_generic_cover.jpg
BARRON’S

Let’s Review
Regents

Algebra ll

[ Comprehensive review and practice

[ Classroom supplement with hundreds
of questions and answers

Gary M. Rubinstein, M.S.






OEBPS/LR/img/cad764e15c9b49999f8834a61de829ef.png





OEBPS/LR/img/cebf21bf3bc945bca5432035b057b436.png





OEBPS/LR/img/4b1a45902adb4130953816350e6fb7be.png





OEBPS/LR/img/bb41844c528243b1bf80bd1f1c567443.png





OEBPS/LR/img/2f28de00c8cb4b66a382cceeee9c6da1.png





OEBPS/LR/img/chapter01_c1-fig-5052.png





OEBPS/LR/img/chapter01_c1-fig-5051.png





OEBPS/LR/img/3f1a1181d76d483a88ea86bc99b50671.png
:tZJr:t—ZOJr





OEBPS/LR/img/chapter01_c1-fig-5050.png





OEBPS/LR/img/chapter01_c1-fig-5049.png
HEEEER/EEEEE
EEERRVARERER
HEEERV/iAEEEER
HEEENANEEEEE
HEEEEEENEEER
EEEEENEUBEEE
PN
I
T






OEBPS/LR/img/1ccba1129b994d30b79c5f19978e6f6b.png
r+2





OEBPS/LR/img/fa967f8679b14100900a562be9115a80.png





OEBPS/LR/img/chapter01_c1-fig-5038.png





OEBPS/LR/img/chapter01_c1-fig-5037.png
I





OEBPS/LR/img/chapter01_c1-fig-5034.png
EEElEEEEEE
W
W
| HEE NN
r
AUENIIEEENEE
IEENIINEEEEN
Ao
HNIEEEEEE
HNIEEEEEE
ENENEEEEN
IIII HEEN

<
1l
N
w8

..-...-..-.-..-.-..





OEBPS/LR/img/chapter01_c1-fig-5035.png





OEBPS/EA/fonts/SourceSansPro-SemiboldIt.otf


OEBPS/LR/img/chapter01_c1-fig-5036.png





OEBPS/LR/img/c3bdba8be2a74568a35374d771e70e59.png
y=1(z—3)°(x+1)





OEBPS/LR/img/4478444d50134b3882e8d54443c611c4.png
8|8

5
3
P

8
il
1y





OEBPS/LR/img/d9e1584a75ac4986b34c227e4e4aa010.png
(z+2)(z—4)





OEBPS/LR/img/fa900d329cf04a8abb156d0d8cdb8044.png
00 |





OEBPS/LR/img/3bd1f0bd671c47c5859c2a5e6fc9f773.png





OEBPS/LR/img/7f582e675b6a40dea54e3d3fbd2b9dfc.png
| e





OEBPS/LR/img/c68542e88cd8446cb9f44b1ca6de4482.png
o





OEBPS/EA/css/fonts_handlee_handlee-regular.otf


OEBPS/LR/img/chapter01_c1-fig-5043.png





OEBPS/LR/img/chapter01_c1-fig-5042.png
HNEEEEEEENEN EENE
EEEEEEEEENER EEEN
HNEEEEEEENEEEEEE
EEEEEEENENEREEEE
HEEEEENANEEEEEEE
o s AT
S Y A WY Ay
HNEEEEN NS EE
HNEEENIiEEIEE e
EEEEERIIER NS NN
S N R Y A
HNEEENIIENvYEIIEE
IIIIII“IIHIHII
HNEEENIENNEIIEE
AN IEEEIIEE
EEEEENEEEL AN
HNEEENEEEREAEN
TN
HNEEEEEEENEEEE

[¢)]





OEBPS/EA/css/fonts_multiple_choice_multiple_choice.otf


OEBPS/LR/img/chapter01_c1-fig-5041.png





OEBPS/LR/img/7c8289a255b34412bbbd2c0a4f431025.png
1
10,000

= 0.00052





OEBPS/LR/img/chapter01_c1-fig-5040.png





OEBPS/LR/img/chapter01_c1-fig-5039.png





OEBPS/LR/img/chapter01_c1-fig-5028.png
ESEENERENEEEEEE
| yexeoas ]
HEEENEE

N
HAViEEEEEN

EEREREEIA






OEBPS/EA/fonts/SourceSansPro-LightIt.otf


OEBPS/LR/img/chapter01_bansw-fig-5001.png





OEBPS/LR/img/d0065f572954432bac6e9fd31fa5af9d.png





OEBPS/LR/img/e9d30592499f41319fa55a1fb714f98a.png
1
y:—zaud

(

1
O,Z

)





OEBPS/LR/img/12d4ec6f1ba64adca8ca087b80d0d419.png
S S





OEBPS/LR/img/e4fc6276d5e54343beec7c0733926402.png





OEBPS/LR/img/7993d821d1e34ff392c2dafff2c27b39.png
8~2.95% .97 %





OEBPS/LR/img/chapter01_c1-fig-5033.png
—
1






OEBPS/LR/img/cb47f1e4f7484e99aa7f7045ec1c4aaa.png
R(2.000001) = 5rmt—s =

Soacoer = 1,000,000





OEBPS/LR/img/a1abbe05fe464ff79978ebe4338cb60e.png





OEBPS/LR/img/chapter01_c1-fig-5032.png
HEEEEEEEEN

HENEEEEEEN

HNEEEEEEENEEEEEEEN
HEEEEEEEEEEEEEEEEEEE
e [
HEEEEEEEEEEEEEEEEEEE
EEEEEEEEENEEEEEEREEE
ANEEEENEEEENUEEEEEE.
EEEERRSEEERSEEEEEEE






OEBPS/EA/fonts/SourceSansPro-Semibold.otf


OEBPS/LR/img/chapter01_c1-fig-5031.png
y=—1/4(x-2)(x—1)(x+4)





OEBPS/LR/img/3b10dfba300b414ebc7a2d9f807a1652.png
log 5
Tog 35






OEBPS/EA/fonts/SourceSansPro-Regular.otf


OEBPS/LR/img/chapter01_c1-fig-5030b.png





OEBPS/LR/img/chapter01_c1-fig-5030.png





OEBPS/LR/img/chapter01_c1-fig-5029.png
N
SEEN/A RN N
D ERUY NN
FERENEEEEE

HEEEREE
y=0a OB [
EEEEEEE
HEERELS

EEREREEIA
HEENEEEI

N
T\
EEEEEEEEN
EEEEEEEEN
HEEEEEEEEE
EEEEEEEEN
HEEEEEEEEN
EEEEEEEEN






OEBPS/LR/img/e041d0dbd9154faa9532f4007635bf30.png
“4+5246 | 52-10
229  22-4






OEBPS/LR/img/d1cf92e70dbb4fb8b4310c5b337c28be.png





OEBPS/LR/img/33f914d761494c56aecacf4c37961e32.png
z=2++5





OEBPS/LR/img/5f61706e83da4ce891e8acdf4d36fa34.png





OEBPS/LR/img/3bf48ffc56914f12827ce305d60c29fa.png





OEBPS/LR/img/4b12437ecab64cf9a803d5ad1a687584.png
2215





OEBPS/LR/img/01f8c918743b4ff9bf33cef965939d15.png
8z+5
(z+1)(z+4)





OEBPS/LR/img/ecc893a82a0842f896172194832a2e67.png
z=5++3





OEBPS/LR/img/e872c761b2a74546aec8dc49a2cf4be1.png





OEBPS/LR/img/ad27816aa37a48af9b97608808dcbaec.png
N





OEBPS/LR/img/90a00be8cb4042a3ba0ed33e837c4344.png
z—1 x b6z +5

zv2 T o+l Piseiz

z—-1 x 6z +5
212 T 2rl  @ro)esD)
(z+1)(z—1) (z+2)z 6z+5
EiD@r2) | @@+ | @rd@rD)
22 —1 22+ 2z _ 6z + 5
G D@2 | @@t | @rd@LD)
222 4+ 2z — 1 6z +5

(z+2)(2+1)  (z+2)(x+1)

22° +22-1= 6z+5
—6c-5= —6z+5

% —dz—6=0
2(#72%3):0
2o —B)(e+1) =0

z—-3=0 or z+1=0

z=3 or






OEBPS/LR/img/5880032f526a45948f668ea6d64d3b15.png





OEBPS/LR/img/1ca2fc027fc448ae9a0b3b7312578ec4.png
2z16
i






OEBPS/LR/img/b7d7bdde42074f39acd6cc5d5d7f8d32.png
st+o z+13
Y






OEBPS/LR/img/css_img_verini.tif





OEBPS/LR/img/3f4f24fbf3344149b393657e60181189.png
Sz+3

= a1





OEBPS/LR/img/bbc004a17cd847e3aa7388940c6950f7.png
8|8

p





OEBPS/LR/img/391e16f06f054fb2857ca03d931ecf30.png





OEBPS/LR/img/4e331b6ce8b14892b8c7750fdc0c7c2b.png





OEBPS/LR/img/5ca413781bdf49008bc09e9e7fea9133.png





OEBPS/LR/img/fef05d74272c430cae704b20860fd1b2.png
~3| w





OEBPS/LR/img/89d02eb8cb0a4c43b375edaa82b35d79.png





OEBPS/LR/img/010307a44e794f48a8ece127a05a2b68.png
y=

prasy





OEBPS/EA/img/toc_thumbs_generic_cover.jpg
BARRON’S

Regents Exams
and Answers

Algebra ll

The most re tdmtdm
thIt

Test-taking tips and strategies

exams for practice at





OEBPS/LR/img/73b5f6ddd6c04ce7a6b67be98e0d0eb2.png
m
210





OEBPS/LR/img/f7047e09034b4eaaa9c4705b0595e193.png





OEBPS/LR/img/22982adde3364e089be615e4152ae8fa.png





OEBPS/LR/img/c2414e152298419d9782333bda289109.png
z(z +2)





OEBPS/LR/img/c5a0dbacf5d64f508c374d6493d9ed50.png
1-22+6






OEBPS/9781506277639.jpg
Regents
Power Pack

Algebra

Revised Edition

Regents Exams | Let’s Review
and Answers Regents

The most recent administered Comprehe_;nsive review
exams with explanations and practice

Classroom supplement
with hundreds of questions
and answers

Test-taking tips and strategies

Access Regents
exams for practice at
online.barronsbooks.com

NY State Education Department Office of State Assessment
neither endorses nor is affiliated with this product.





OEBPS/LR/img/287f22daaf5d4791b57f7977e3b0d4a1.png
2
2
22 4+ T+ 12






OEBPS/LR/img/01389a69831b4b48b97f7c9634a5f78f.png
(2z° + z° — 11z + 12) = (2 + 3)





OEBPS/LR/img/0feb87a97899428292d356e37ac716ae.png





OEBPS/LR/img/2364c4dfd3c848ee99e16b64eff5cb0e.png
—r
22472412






OEBPS/LR/img/668679c2492449e09f7c69ba2f3aea74.png
ety a3






OEBPS/LR/img/d5fd4c5a7363443e818dc9d55b04275e.png





OEBPS/LR/img/c0605ce2cbc64c06a5ae1bd801aa7286.png
z—3
Tz1ol






OEBPS/LR/img/7bcc97efdc0c4dc59f4a6c95ff18be3e.png
(x—=2) (z-3)=0
z-2=0 or z-3=0
+2=+2 +3=+3

=2 or T






OEBPS/LR/img/79536a97a4504466928360434ce369ca.png





OEBPS/LR/img/bf1b5b12f4294363910b1f869ac0bf3a.png
z+1

2@+ D)

z(z + 1)

z(z + 1)





OEBPS/LR/img/48dab854878041b8b3ae038785631f44.png





OEBPS/LR/img/70ced6e8e4e449f48a7d23d0c44d0f48.png
N





OEBPS/LR/img/a131f364cfbe41ad92148c2dc0f0b4c2.png





OEBPS/LR/img/336b30d606864a1da261c40307af8ca7.png





OEBPS/LR/img/8f4b9778605e4c2db293b27e39c751bf.png





OEBPS/LR/img/2d92609d10b24583bfbf9d352b48cc5d.png





OEBPS/LR/img/f6a7968f70cf4c30a27a6a17e9a5e56f.png
22 +Tx — 4





OEBPS/LR/img/62680a4093b341dead80112d1f850faf.png





OEBPS/LR/img/82777f2d971c4a1184d87d14a714029f.png





OEBPS/LR/img/a47e298102f9447081b130d684924fc3.png





OEBPS/LR/img/ebce12210fb7459bae9e86f535804d35.png





OEBPS/LR/img/eb964530ea8248bab1e4f4b49584d717.png





OEBPS/LR/img/c595997ccdcc4ba9ada7b4325e9b6c5c.png





OEBPS/LR/img/e32a6b6b57fe410a8e1379ac7daebc88.png





OEBPS/LR/img/d7761e475bba439bbedff592feb5d2b3.png
y:%(m—l)(m+3)(m+6)





OEBPS/LR/img/a8b85b13d92e4ddba2b1a2ee0610c9e3.png





OEBPS/LR/img/b1526feef2b645c3b2adfc89bc2498ac.png





OEBPS/LR/img/4864a869c9e64912ab2d9df99715cbaf.png





OEBPS/LR/img/c935264287014b8dad50e6efff1c2143.png
v= (@ — 2 - 4





OEBPS/LR/img/4447cfbeaa0c4f958e340ec04cf20e1d.png
4.(3z° — 2z +5) =12z — 8z + 20





OEBPS/LR/img/99bed50e51a449c8a5d25fd11d92a72e.png
z z+l
i1 Py





OEBPS/LR/img/2fde862b302a45fc90f8aeeb90cb8f42.png
8 fos





OEBPS/LR/img/d74a147208004510abe4719ebde0394f.png





OEBPS/LR/img/fa453ef6d34a43d3a2ad479832d55458.png





OEBPS/LR/img/29b26587e0be41d4929fbc520dbd7a65.png
(z+4)3 (z+5)2
GioE - Heid  @iE-_dEd)
3z+12 2 +10
GiDe-De+d)  @ro)e-_d)@rd)
(3z +12) + (22 +10)
(@+5)(@—4)(=+4)
3z + 12+ 2z + 10
(z+5)(z—4)(z+4)
5z + 22
CECENCEYy






OEBPS/LR/img/a49d2c802d5742918f7b56115cceedca.png
2(x+4)= 4(z+1)

2z+8 =4z +4






OEBPS/LR/img/d847029b31d54d31ad1067367c9a2926.png
(22)3





OEBPS/LR/img/795f5f61f18643a58ab88f5cc8271118.png
(v8)
=25
=32





OEBPS/LR/img/e24230d86ee241f2817ddf4f9009dc0d.png





OEBPS/LR/img/3295fea3cfeb43258cdc1deb0f07e3e7.png
z+2 _ zi+4
2-3 745





OEBPS/LR/img/e9df3d2ca65d477eac0b4164a5020b9b.png
y=—(z+1)2+1





OEBPS/LR/img/6b93a4694aa54bcb98e211adac5f3ddd.png





OEBPS/LR/fonts/SourceSansPro-BoldIt.otf


OEBPS/LR/fonts/SourceSansPro-Bold.otf


OEBPS/LR/img/72e5041dfd2c433990f0aa4e5821ed31.png
= Z(z+1)





OEBPS/LR/img/2fa49815109d4f9db6b52e5d69df78b2.png





OEBPS/LR/img/4ad27e8133324c34b0983fef07ea137c.png
r=3++2





OEBPS/LR/img/7a20720c0a794e9782220bea38caf78d.png
z+3+29:+6





OEBPS/LR/img/9f70b703cbd8421dbcb1ff10e2e71e7e.png
3-2% =36
67 = 36

T =





OEBPS/LR/img/777ae1fa1d984f4185a995a174741d70.png
y=(0+1)(0-1)(0—-3) =+3





OEBPS/LR/img/558ee6d0b69c49ccbdf4378c127c979f.png





OEBPS/LR/img/c635cdeaff9e4793aab81c96f294f141.png





OEBPS/LR/img/940ff0fcad594989b2caa1ec2d353609.png





OEBPS/LR/img/e67b07bef7ec4ca6bb0ffc9646e327cb.png
z+2

z+é

215





OEBPS/LR/img/bae8989c9daf4b0bbad2150265c68745.png





OEBPS/LR/img/4483ae1d163a42f3a070b1383906aaf3.png





OEBPS/LR/img/9b61068340604472982e32bbef79dd43.png





OEBPS/LR/img/06598bed99264ed687ba9b4b983a8c93.png





OEBPS/LR/img/0374e1b23cf248e7b962ead79419cb19.png
y=—-a*+4





OEBPS/LR/img/c2986d030d7841d1a3d405445897a5d7.png





OEBPS/LR/img/fb1bd45d478c4b1f88499986a2d6a5bf.png





OEBPS/LR/img/78b7947b7ee542a2a65b24baa55f1495.png





OEBPS/LR/img/3d622d06e9fa4619a741f84c25776fb4.png





OEBPS/LR/img/5d3e44fe87234e168a4f80d7bbd6bd33.png





OEBPS/LR/img/4431548213ab4a1391057116ebefbed4.png
2 S 178

m T T e T Goesed






OEBPS/LR/img/45b8c236acb747f88b95469a835d2f86.png





OEBPS/LR/img/92f9eed025e042aea08ad404589703b6.png
2z+5





OEBPS/LR/img/df6e9273b73e446999115191f65a2d98.png





OEBPS/LR/img/7f639eaca4ac4d04af7297932b73cd69.png
Y





OEBPS/LR/img/bbfcd9b72505454e955841ea73813b23.png
r+2





OEBPS/LR/img/86ba48e09a44468696e467a962f6426e.png
pEr——y





OEBPS/LR/img/2f8904a0cecc46edb3b9cab176ebb43c.png





OEBPS/LR/img/819eb71ca6a2449ea06794ed228c52d1.png
N





OEBPS/LR/img/949797df11314f2980134adbcf19854b.png





OEBPS/LR/img/5f31f926c2334f56b662b694bc85aa77.png
2-4 4+ 5 ?

4+ 24 -3  (4+2@4-3)
13 2 13
6-1  6-1
13 v 13
6 6





OEBPS/LR/img/501ef1517d86477fa05e39be956c683a.png
=





OEBPS/LR/img/2fe8b1d8307644e1b119f68cf2a019de.png





OEBPS/LR/img/7fce7694b8ae4bc787f8841ecc139cf0.png
2" =
z =logy 7
z ~ 2.8074





OEBPS/LR/img/ac539095945648c889f302bf5960db4f.png





OEBPS/LR/img/3c677a4a6fb54164a9bc7b7b3cb62aef.png
-3





OEBPS/LR/img/ce84c24ecd254976bd8498c76a94451b.png
(x —3)(x+3)





OEBPS/LR/img/05ce0b022d11454b9a048862c7877790.png
11z +33 z° 16
22 —2—12 3z4+12






