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InequalitiesInequalities
 Properties of
 Inequalities
 • The properties of equalities also hold true for inequalities– Addition, subtraction, multiplication, and
 division properties
 – Whatever you do to one side, you must also do to the other side
 – The square root property also applies
 The Sign Property of Inequalities
 •If you multiply or divide both sides of an inequality by a negative number, you must reverse the inequality sign.
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INEQUALITIES
 INEQUALITIES
 SolveAn
 Inequality
 Solve: 2(x + 3) < 4x + 10
 2x + 6 < 4x + 10
 6 < 2x + 10
 -4 < 2x
 -2 < xx > -2{x │ x > -2}
 ( -2, ∞)
 Set notation
 Interval notation
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INEQUALITIESINEQUALITIESSolve an
 ApplicationThat Involves an
 Inequality
 You can rent a car from
 Company A for $26/day plus
 $.09.mile. Company B
 charges $12/day plus $.14/mile
 Find the number of days for which it is cheaper to rent from Company A if you rent a car for 1 day.
 Let m equal the number of miles the car is to be driven, then the cost of renting the car will be:
 $26 + $.09m from Company A
 $12 + $.14m from Company B
 If renting from Company A is to be cheaper than renting from Company B,
 26 + .09m < 12 + .14m
 14 < .05m
 280 < mRenting from Company A is cheaper if you drive over 280 miles per day.
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INEQUALITIES
 INEQUALITIES
 Solve an Application
 That Involves
 Inequalities
 A photographic developer needs
 to be kept at a temperature
 between 15°C and 25°C. What
 is the temperature range in °F?
 The formula that relates Celsius to Fahrenheit is:C = 5/9 (F – 32)
 We are given that 15 < C < 25. Substitute the formula for C.
 15 < 5/9 ( F – 32) < 25
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INEQUALITIES
 INEQUALITIES
 Critical Value MethodFor Solving Inequalities
 Any value of x that cause a
 polynomial to equal zero id
 called a zero of the polynomial
 The real zeros are also referred to as critical values of the inequality.
 When you put the critical values on a number line they separate the numbers that make the
 inequality true from those that make it false.
 x² + 3x – 4 < 0
 (x + 4)(x – 1) < 0The zeros, or critical values, are -4 and 1. They separate the number line into three parts.
 │ │
 Next, pick a test value from each interval and see if it makes the inequality true
 When we test those we find that the interval from -4 to 1 are the only values that make the inequality true. So, the solution is (-4, 1).
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INEQUALITIES
 INEQUALITIES
 Critical Value
 Method
 You can avoid the
 mathematics of using test
 values by using a sign
 table. x + 4
 The factor (x + 4) is negative for all values x < -4.
 - - - - - - - - 0
 , and positive for all values x> -4
 + + + + + + + + + + + +
 The factor (x – 1) is negative for all values x < 1,
 x - 1 - - - - - - - - - - - - - 0
 and positive for all values x > 1.
 + + + + + + +
 To determine which interval represents the solution, you investigate to see where the product is negative since the inequality is <.
 The signs are opposite, meaning the product will be negative, on the interval (-4, 1). The solution is {x │ -4 < x < 1}.
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INEQUALITIES
 INEQUALITIES
 Steps for Solving a
 Polynomial Inequality Using the
 Critical Value Method.
 1. Write the inequality so that one side of the inequality is a non-zero polynomial and the other side is zero.
 2. Find the real zeros of the polynomial (by factoring). These are the critical values of the original inequality.
 3. Use a sign diagram or test values to determine which of the intervals formed by the critical values are to be included in the solution set.
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INEQUALITIES
 INEQUALITIES
 Use the Critical Value
 Method to Solve an
 Application
 A manufacturer of tennis racquets finds that the annual revenue, R, from a particular type of racquet is given by
 R = 160x – x²,, where x is the price in dollars of each racquet. Find the interval in terms of x for which the
 yearly revenue is greater than $6000.
 160x – x² > 6000
 160x – x² - 6000 > 0
 -x² + 160x – 6000 > 0
 x² - 160x + 6000 < 0(x – 60)(x – 100) < 0
 Critical values are 60 and 100
 x - 60 - - - - - 0 + + + + + + + + + + +
 x - 100 - - - - - - - - - - - - - 0 + + +
 So the product of the two factors is < 0 on the interval 60 to 100. So, the revenue is greater than $6000 when the price of each racquet is between 0 and 100 dollars.
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INEQUALITIES
 INEQUALITIES
 Rational Inequalities
 A rational expression is the quotient of two polynomials. Rational Inequalities involve rational expressions and can be solved by an extension of the
 critical value method.
 The critical values of a rational inequality are the values that make either the numerator or denominator zero.
 Solve: (x – 2)(x + 3) > 0 x - 4
 The critical values are -3, 2, and 4, which separate the number line into 4 intervals
 x - 2 - - - - - - - - - - - 0 + + + + + +
 x + 3 - - - - - - 0 + + + + + + + + + + +
 x + 4 - - - - - - - - - - - - - 0 + + + +
 Analyzing the sign chart, the intervals where the values make the inequality positive fall between -3 and 2, and from 4 to ∞.
 So the solution, in interval notation, is [-3, 2] U (4, ∞)
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INEQUALITIES
 INEQUALITIES
 SolveA Rational Inequality
 Solve: 3x + 4 < 2 x + 1
 3x + 4 - 2 < 0 x + 1
 3x + 4 - 2(x + 1) < 0 x + 1 x + 1
 3x + 4 – 2x – 2 < 0 x + 1
 x + 2 < 0x + 1
 The critical values are -2 and -1
 x+ 2 - - - - - 0 + + + + + + +
 x + 1 - - - - - - - 0 + + + + +
 The only place where the inequality is less than 1 is on the interval from -2 to -1. The solution set is [-2, -1).
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