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Name: ___________________      Pre-Calculus 

 

Date: ______________          Mr. Mellina 

 

 

Unit 1: Review of Algebra 

Part A: Functions and Their Graphs 

 

• 3.1 – Functions 

• 3.2 – Graphs of Functions 

• 3.3 – Quadratic Functions 

• 3.4 – Graphs & Transformations 

• 3.5 – Operations on Functions 

• 3.6 – Inverse Functions 

• 3.7 – Rates of Change  

• 3.8 – Systems of Equations 
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3.1 – Functions 
Objectives: 

• Determine whether a relation is a function 

• Find the domain of functions 

• Evaluate piecewise-defined and greatest integer functions 

 
 
Example 1: Determining Inputs and Outputs of Functions 
Describe the set of inputs, the set of outputs, and the rule for the following functions. 
 
a. The amount of income tax you pay depends on your income. 
 
 Set of Inputs   Set of Outputs  Function Rule 
 
 ___________________ ___________________ ___________________ 
 
b. Suppose a rock is dropped straight down from a high place.  Physics tells us that the 

distance traveled by the rock in t seconds is 16𝑡2 feet.  
 
Set of Inputs   Set of Outputs  Function Rule 

 
 ___________________ ___________________ ___________________ 
 
c. The weather bureau records the temperature over a 24-hour period in the form of a 

graph shown.  The graph shows the temperature that corresponds to each given item. 
 
Set of Inputs   Set of Outputs  Function Rule 

 
 ___________________ ___________________ ___________________ 
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Example 2: Determining Whether a Relation is a Function 
The tables below list the inputs and outputs for two relations.  Determine whether each 
relation is a function. 
 
a.  
 
 
 
b. 
 
 
 
 
Example 3: Evaluating a Function 

Find the indicated values of 𝑓(𝑥) = √𝑥2 + 1. 
 
a. 𝑓(3)    b. 𝑓(−5)   c. 𝑓(0) 
 
 
 
 
d. 𝑓(𝑥) = 4 when 𝑥 = _______ 
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Example 4: Finding a Difference Quotient 
For 𝑓(𝑥) = 𝑥2 − 𝑥 + 2 and ℎ ≠ 0, find each output. 
 
a. 𝑓(𝑥 + ℎ)     b. 𝑓(𝑥 + ℎ) − 𝑓(𝑥) 
 
 
 
 
 
 
 
 
 

c. 
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

 
 
 
 
 
 
 
Example 5: Determining if an Equation Defines a Function 
Determine whether each equation defines 𝑦 as a function of 𝑥. 
 
a. 4𝑥 − 2𝑦3 + 5 = 0    b. 𝑦2 − 𝑥 + 1 = 0 
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Example 6: Finding Domains of Functions 
Find the domain for each function given below. 
 

a. 𝑘(𝑥) =
𝑥2−6𝑥

𝒙−𝟏
      

 
 
 
 
 
 
 

b. 𝑓(𝑎) = √𝑎 + 2 
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Example 7: Finding the Domain of a Profit Function 
  
 
 
 
 
a. Express the weekly revenue 𝑅 as a function of 𝑥. 
 
 
 
b. Express the weekly cost 𝐶 as a function of 𝑥. 
 
 
 
c. Find the rule and the domain of the weekly profit function 𝑃. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 8: Evaluating a Piecewise-Defined Function 
For the piecewise-defined function below, find the following. 
 
 
 
 
 
a. 𝑓(−5)   b. 𝑓(8)   c. The domain of 𝑓 
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Example 9: Evaluating the Greatest Integer Function 
Let 𝑓(𝑥) = [𝑥].  Evaluate the following: 
 
a. 𝑓(−4.7)   b. 𝑓(−3)   c. 𝑓(0) 
 
 
 
 
 
 

d. 𝑓 (
5

4
)    e. 𝑓(𝜋) 
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Practice Odd Numbered Questions as Necessary.  Answers are at the back of the textbook. 
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3.2 – Graphs of Functions 
Objectives: 

• Determine whether a graph represents a function 

• Analyze graphs to determine domain and range, local maxima and minima, inflection 

points, and intervals where they are increasing, decreasing, concave up, and concave 

down.  

 
 
 
 
 
 
 
 
 
Example 1: A function Defined by a Graph 
The graph of 𝑓(𝑥) is given below.  Determine the following. 
a. 𝑓(0)    b. 𝑓(3)     
 
 
 
c. The domain of 𝑓    
 
 
 
d. The range of 𝑓 
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Example 3: Where a Function is Increasing/Decreasing 
Graph 𝑓(𝑥) = |𝑥| + |𝑥 − 2| 
 
a. On what interval(s) is 𝑓(𝑥) increasing? 
 
 
 
b. On what interval(s) is 𝑓(𝑥) decreasing? 
 
 
 
c. On what interval(s) is 𝑓(𝑥) constant? 
 
 
 
Example 4: Finding Local Maxima and Minima 
Graph 𝑓(𝑥) = 𝑥3 − 1.8𝑥2 + 𝑥 + 1 in your calculator. 
 
a. Find all local maxima 
 
 
 
b. Find all local minima 
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Example 5: Analyzing a Graph 
Graph the function 𝑓(𝑥) = −2𝑥3 + 6𝑥2 − 𝑥 + 3 and estimate the following, using the 
graphing calculator as necessary. 
 
a. All local maxima  b. All local minima 
 
 
c. Intervals where the function is increasing 
 
 
d. Intervals where the function is decreasing 
 
 
e. All points of inflection 
 
 
f. Intervals where the function is concave up 
 
 
g. Intervals where the function is concave down 
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Example 6: Graphing a Piecewise-Defined Function 
Graph the piecewise-defined function below. 
 

𝑓(𝑥) = {

𝑥2           𝑖𝑓 𝑥 ≤ 1
𝑥 + 2          𝑖𝑓 1 < 𝑥 ≤ 4

[𝑥]          𝑖𝑓 𝑥 > 4

 

 
 
 
 
 
 
 
 
 
 
 
 
Example 7: The Absolute-Value Function 
Rewrite 𝑓(𝑥) = |𝑥| as a piecewise-defined function and graph. 
 
a. 𝑓(𝑥) =  
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Practice Odd Numbered Questions as Necessary.  Answers are at the back of the textbook. 
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3.3 – Quadratic Functions 
Objectives: 

• Define three forms for quadratic functions 

• Find the vertex and intercepts of a quadratic function and sketch its graph 

• Convert one form of a quadratic function to another 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 1: Transformation Form (Vertex Form) 
For the function 𝑓(𝑥) = 2(𝑥 − 3)2 − 4, find the following then sketch the graph 
 
a. Vertex    
 
 
 
b. 𝑥-intercept(s)   
 
 
 
c. 𝑦-intercept 
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Example 2: Polynomial Form (Standard Form) 
For the function 𝑓(𝑥) = 𝑥2 + 2𝑥 + 3, find the following. 
 
a. Vertex    
 
 
 
b. 𝑥-intercept(s)   
 
 
 
c. 𝑦-intercept 
 
 
 
Example 3: X-Intercept Form (Intercept Form) 

For the function 𝑓(𝑥) = −
1

2
(𝑥 − 4)(𝑥 + 2), find the following. 

 
a. Vertex    
 
 
 
b. 𝑥-intercept(s)   
 
 
 
c. 𝑦-intercept 
 
 
 
Example 6: Maximum Area for a Fixed Perimeter 
Find the dimensions of a rectangular field that can be enclosed with 3000 feet of fence and 
that has the largest possible area. 
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Practice Odd Numbered Questions as Necessary.  Answers are at the back of the textbook. 
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3.4 – Graphs and Transformations 
Objectives: 

• Define parent functions 

• Transform graphs of parent functions 
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Example 1: Transformations 
Identify the transformations from the parent function and graph. 
 

a. 𝑓(𝑥) =
1

2
𝑥2      b. 𝑘(𝑥) = √4𝑥

3
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Transformation Rules 
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c. ℎ(𝑥) = [−𝑥] − 1    d. 𝑓(𝑥) = −√𝑥 + 4 + 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

e. 𝑗(𝑥) = −|2𝑥 − 1| + 4   f. 𝑔(𝑥) =
3

4−2𝑥
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Practice Odd Numbered Questions as Necessary.  Answers are at the back of the textbook. 
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 25 

3.5 – Operations on Functions 
Objectives: 

• Form sum, difference, product, and quotient functions and find their domains 

• Form composite functions and find their domains 

 
Example 1: Sum and Difference Functions 

Let 𝑓(𝑥) = √9 − 𝑥2 and 𝑔(𝑥) = √𝑥 − 2. 
 
a. Find (𝑓 + 𝑔)(𝑥) and state its domain 
 
 
 
 
 
 
 
 
Example 2: Product and Quotient Functions 

Let 𝑓(𝑥) = √3𝑥 and 𝑔(𝑥) = √𝑥2 − 1  
 
a. (𝑓 ∙ 𝑔)(𝑥) and state its domain    
 
 
 
 
 
 
 
 
 
 
 
 

b. (
𝑓

𝑔
) (𝑥) and state its domain 
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Example 3: Composite Functions 

Let 𝑓(𝑥) = 4𝑥2 + 1 and 𝑔(𝑥) =
1

𝑥+2
, find the following. 

 
a. (𝑔 ∘ 𝑓)(2)      b.  (𝑓 ∘ 𝑔)(−1) 
 
 
 
 
 
 
 
 
 
c. (𝑔 ∘ 𝑓)(𝑥)      d. (𝑓 ∘ 𝑔)(𝑥) 
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Example 4: Finding the Domain of a Composite Function 

Let 𝑓(𝑥) = √𝑥 and 𝑔(𝑥) = 𝑥2 − 5 
 
a. Find 𝑔 ∘ 𝑓 and state the domain of the composite function   
 
 
 
 
 
 
b. Find 𝑓 ∘ 𝑔 and state the domain of the composite function  
 
 
 
 
 
 
 
Example 5: Writing a Function as a Composite 

Let ℎ(𝑥) = √3𝑥2 + 1 
 
a. Write ℎ as a composition of functions in two different ways. 
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Example 6: Compositions with Absolute-Value Functions 

Let 𝑔(𝑥) = |𝑥| and 𝑓(𝑥) = √𝑥 
 
a. Graph 𝑓(𝑥) and the composition (𝑓 ∘ 𝑔)(𝑥), and describe the relationship between the 

graphs of 𝑓 and (𝑓 ∘ 𝑔)(𝑥) in terms of transformations 
 
 𝑓(𝑥) 
 
 
 
 
 
 
 
 
 
 
 
 
 

(𝑓 ∘ 𝑔)(𝑥) 
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Practice Odd Numbered Questions as Necessary.  Answers are at the back of the textbook. 
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3.5 – Inverse Functions 
Objectives: 

• Define Inverse Relations and Functions 

• Find Inverse Relations from tables, graphs, and equations 

• Determine whether an inverse relation is a function 

• Verify inverses using composition 

 
 
 
 
 
 
 
 
 
 
 
Example 3: Finding an Inverse from an Equation 
Find the inverse of the given function. 
 
a. 𝑓(𝑥) = 3𝑥 − 2     b. 𝑓(𝑥) = 𝑥2 + 4𝑥 
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Example 6: Restricting the Domain 
Find an interval on which the function 𝑓(𝑥) = 𝑥2 is one-to-one, and find 𝑓−1 on that interval. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Inverse Functions 

𝑓(𝑥) and 𝑔(𝑥) are inverses if 𝒇(𝒈(𝒙)) = 𝒈(𝒇(𝒙)) = 𝒙 
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Example 7: Verifying the Inverse of a Function 

Let 𝑓(𝑥) =
5

2𝑥−4
  and 𝑔(𝑥) =

4𝑥+5

2𝑥
 

 
a. Use composition to verify that 𝑓 and 𝑔 are inverses of each other. 
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3.6 – Average Rate of Change  
Objectives: 

• Define and model how to use a graph or table to evaluate the average rate of change of 

a linear or non-linear function on a specific interval. 

• Model how to algebraically evaluate the average rate of change of a linear or non-linear 

function on a specific interval. 

 
 
 
 
 
 
 
 
 
 
Example 1: Finding the AROC 
Find the average rate of change for the following functions on the given intervals. 
a. −4 ≤ 𝑥 ≤ 0     b. 𝑓(𝑥) = −3(𝑥 − 1)  on 1 ≤ 𝑥 ≤ 5  

 

 

 

 

 

 

 

 

 

 

c. −2 ≤ 𝑥 ≤ 0     d. 𝑓(𝑥) = 𝑥2 − 4𝑥 − 12  on 0 ≤ 𝑥 ≤ 6 

 

 

 

 

 

 

   

 

 
 

 

Average Rate of Change 

Is defined as the change in y divided by the change in x.   

 

 Average Rate of Change on a closed interval 𝑎 ≤ 𝑥 ≤ 𝑏 =
∆𝑦

∆𝑥
=

𝑦2−𝑦1

𝑥2−𝑥1
=

𝑓(𝑏)−𝑓(𝑎)

𝑏−𝑎
 

 

Graphically, the average rate of change is the same as the slope between two points. 

It is a measure of how much the function changed per unit, on average, over that interval. 
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Example 2: Difference Quotient 
Find the Difference Quotient for the given function. 
 

a. 𝑓(𝑥) =
𝑥3

55
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Practice Odd Numbered Questions as Necessary.  Answers are at the back of the textbook. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 36 
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3.8 – Systems of Equations 
Objectives: 

• Solving Linear Systems Algebraically 

• Modeling Linear Systems 

• Solve Systems in the Calculator 

• Solve other Systems 

• Solve using Matrices 

• Solve and Model Linear Systems of Inequalities  

 
 
 
 
 
 
Example 1: Solving Systems 
Solve the system given algebraically and verify graphically. 
a.       b.   
 
 
 
 
 
 
 
 
 
 
 
c. Alexandra purchases two doughnuts and three cookies at a doughnut shop and is charged $3.30. 

Briana purchases five doughnuts and two cookies at the same shop for $4.95. All the doughnuts have 
the same price and all the cookies have the same price. Find the cost of one doughnut and find the cost 
of one cookie. 

 
 
 
 
 
 
 

Solving Systems of Equations 

To solve a system of equations, find the point(s) of intersection.  This can be done algebraically, graphically, 

or using matrices. 
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Example 2: Other Systems 
Use a Graphing Calculator to solve the following systems graphically. 
a. 

 
 
b.  Solve number 4 above algebraically. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c. Solve algebraically:  
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d.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 11: Systems of Inequalities 
a.  
 
 
 
 
 
 
 
 
 
 
 
 

Solving Systems of Inequalities 

To solve a system of inequalities, first find the point(s) of intersection.  This can be done algebraically, 

graphically, or using matrices.  Then find the solution set by testing points in the regions created. 
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b. A high school drama club is putting on their annual theater production. There is a maximum of 800 

tickets for the show. The costs of the tickets are $6 before the day of the show and $9 on the day of 
the show. To meet the expenses of the show, the club must sell at least $5,000 worth of tickets.  
a) Write a system of inequalities that represent this situation.  
b) The club sells 440 tickets before the day of the show. Is it possible to sell enough additional tickets 
on the day of the show to at least meet the expenses of the show? Justify your answer. 

 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


