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Name: _____________________________________________ Date: ____________________ Period: _________
 Chapter 4: Functions
 Topic 1: Solving Quadratic Equations
 The Square Root Property:
 If u is an algebraic expression and d is a positive real number, then has exactly 2 solutions.
 Examples:
 The Zero Product Law:
 If the product of multiple factors is equal to zero then at least one of the factors must be equal to zero. The Zero Product
 Law can be used to solve any quadratic equation that is ________________ (not prime). To utilize this technique, we
 must first set the equation ______________ to ___________ and then factor the non-zero side.
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1) Solve each of the following quadratic equations using the Zero Product Law.
 (a) x2 + 3x – 14 = -2x + 10 (b) 3x2 + 12x – 7 = x2 + 3x – 2
 2) Algebraically find the set of x-intercepts (zeros) for each parabola given below.
 (a) y = 4x2 – 1 (b) y = 3x2 + 13x – 10
 (c) y = 4x2 – 10x (c) y = x2 + 13x – 14
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3) Solve each of the following equations for the value of x.
 (a) 212 8 0x x (b)
 2 4 40 10 15x x x
 (c) 2 26 15 2 2 10 4x x x x (d)
 24 3 11 3 2x x x
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Name: _____________________________________________ Date: ____________________ Period: _________
 Chapter 4: Functions
 Topic 2: Completing the Square
 Completing the Square: We will force the left-side of the equation to become a perfect square trinomial.
 Completing the Square 1. Move the constant term to the other side.
 2. Be sure the coefficient of the highest power is one. If it is not, factor out the coefficient from
 3. Create a perfect square trinomial by adding
 (to both sides!) Be careful if there was a constant factored out.
 4. Factor the perfect square; add the constants together.
 5. Isolate the variable to solve. (Square root both sides, remove what remains)
 Examples:
 1. 2.
 3. 4.
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5.
 6.
 7.
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 Name: _____________________________________________ Date: ____________________ Period: _________
 Chapter 4: Functions
 Topic 3: Circles
 Standard Equation of a Circle:
 (x-h)2 + (y-k)2 = r2 where (h, k) is the center and r is the radius
 A circle can be represented in three ways:
 Equation
 Center & Radius
 Graphed If we know one of these, we can determine all three. Examples: Represent the circle in the other two ways: 1. A circle with a center at 2. (x+4)2 + (y+1)2 = 36 (5, -3) and a radius of 4 3.
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 General Equation of a Circle:
 x2 + y2 + Dx + Ey + F = 0
 To convert from general form to standard form:
 Examples: Rewrite the equation in standard form and identify the center and radius.
 1. 2.
 3. 4.
 Rearrange: Put the x's together and the y's together. Move the constant. Complete the square: Twice. Once for x's, once for y's. Clean up.
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 Name: _____________________________________________ Date: ____________________ Period: _________
 Chapter 4: Functions
 Topic 4: Function Notation
 Relations & Functions
 A relation is a relationship between sets of information. It is a set of ordered pairs.
 Recall:
 Domain: the set of all x-values.
 Range: the set of all y-values.
 Example: Consider the relation that has as its inputs the months of the year and as its outputs the number of days in
 each month. In this case, the number of days is a function of the month of the year. Assume this function is restricted
 to non-leap years.
 Write the set that represents this function’s domain:
 Write the set that represents this function’s range:
 Example: State the range of the function if its domain is the set {1, 3, 5}. Show the domain and range
 in the mapping diagram below.
 A function is a specific type of relation. In order for a relation to be a function there must be only and exactly one y that
 corresponds to a given x. This means that elements of the domain (x) never repeat. “If I am x, I only belong to one y.”
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 Function Tests:
 Graphs: Vertical line test
 Note: this can also be helpful with equations – use your calculator to see a graph!
 1.) 2.)
 Mappings: If it is a function, each member of the ___________ can only have one line drawn _________________
 Equations: If ______________________________ in any way, it cannot be a function
 Try graphing if possible!
 5.) Is the relation x2 + (y - 1)2 = 4 a function? Why or why not?
 HINT: what type of shape does it make?
 6.) Is the relation y = 2x + 2 a function? Why or why not?
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 Evaluating Functions
 Plug in to the proper function, and evaluate carefully.
 Example: Given
 (a) (b) (c)
 (d) (e)
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 Name: _____________________________________________ Date: ____________________ Period: _________
 Chapter 4: Functions
 Topic 5: Difference Quotient
 Difference Quotient
 In linear equations, the slope represents the rate of change, which is constant. In other functions, the rate of change
 may not be constant throughout the entire function. But, the Difference Quotient provides an average rate of change for
 the function.
 Where x = starting x-value
 h = how far to your next x-value
 Example:
 1. Evaluate
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 2. Plug into the full equation and simplify Example:
 Find and simplify the difference quotient.
 1. 2.
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 3. 4.
 5.
 6.
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 Name: _____________________________________________ Date: ____________________ Period: _________
 Chapter 4: Functions
 Topic 6: Piecewise Functions
 Definition: A function that is defined by two or more equations over a specified period of time (domain) is called a piecewise function.
 Example: Given the piecewise function:
 (a) (b) (c)
 Example:
 Find:
 a) b) (c)
 Example:
 Determine (a) (b) (c)
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 Up till now, we have been graphing individual functions like , and now we are going to graph a function that has more than one piece.
 Consider the function given by the formula
 (a) Evaluate each of the following. (c) Graph on the axes below. (b) Fill out the table below for the inputs given. Keep in mind which formula you are using.
 x y
 -3
 -2
 -1
 0
 0
 1
 2
 3
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 Consider the function given by the formula
 (a) Evaluate each of the following. (c) Graph on the axes below. (b) Fill out the table below for the inputs given. Keep in mind which formula you are using.
 x y
 -3
 -2
 -1
 0
 0
 1
 2
 3
 4
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 Consider the function defined by:
 2 4 4 1
 6 1 5
 x xf x
 x x
 (a) Evaluate the following:
 (a) (b)
 (b) Graph the function f x and fill out the table.
 x y
 -4
 -3
 -2
 -1
 0
 1
 1
 2
 3
 4
 5
 y
 x

Page 18
                        
                        

18 | P a g e
 Consider the following relationship given by the formula
 (a) Fill out the table and graph on the axes below.
 x y
 -2
 -1
 0
 1
 1
 2
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