
 Objective(s): 
1. Students will be able to plot graphs 
2. Find intercepts of equations using a 

graph and algebra. 
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Chapter 1 – Functions & Graphs 
 
1.1 Graphs and Graphing Utilities 

The Cartesian Coordinate System or Rectangular Coordinate 
System is a system of graphing points on a plane using a set of 
coordinates (x, y), called an Ordered Pair. 

 
The plane is broken up in to four areas called quadrants.  The lines that divide the 
plane are called the x-axis and y-axis. 
 
Each point in the plane is designated by a pair of numbers called an Ordered Pair. 
Def:  Given an ordered pair (x, y) 

(a) The x-coordinate is called the abscissa 
(b) The y-coordinate is called the ordinate. 

 
The quadrants are numbered 1–4 starting in the top right quadrant in a counter clock-wise direction. 
 
To plot a given point (a,b), simply move along x-axis starting at the origin (left negative, right positive) to a, and 
then up and down (+ vs. –) b units. 
 
Graphing Equations: 
To graph a equation: (Point Plotting Method) 

1. Solve the equation for one of the variables (prefer to be y = ) 
2. Substitute different values of x into the equation and get the y-value.  This makes a point (x,y) 
3. Plot the point  
4. Repeat for other values of x 

 
Ex.  On graph paper, graph 𝑦 = 4 − 𝑥ଶ using selected values x from –3 to 3. 
 
 

   Quad II  Quad I 
    
 
 
 
 
 
  Quad III  Quad IV     

 

 

 

              

x 4 − 𝑥ଶ y 
3 4 – 9  5 
 4 – 4  
 4 – 1 
 4 – 0 
 4 – 1  
 4 – 4 
 4 – 9 

 



                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

Ex.  Graph 𝑦 = 5 − 𝑥 for selected values of x from –3 to 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex.   (a)  Using values of x from –3 to 3, graph 𝑦 = |𝑥| 
 (b)  On the same set of axes, graph 𝑦 = |𝑥 + 1| 
 
 
 
 
 
 
 
 
 
 
 
 
 
Intercepts: 

Def:  An intercept is where a graph crosses an axis. 
(a) The x-intercept is where the graph crosses the x-axis.   

 Has coordinates (a, 0) 
(b) The y-intercept is where the graph crosses the y-axis 

 Has coordinates (0, b) 
 

To find the x-intercept:   Set the y value equal to 0 and solve for x. 
 
To find the y-intercept:  Set the x value equal to 0 and solve for y. 
 
Ex.  Find x and y intercepts for 𝑦 = 4 − 𝑥ଶ 
 
 
 

x 5 − 𝑥 y 
3 5 – (3)   
 5 – (2) 
 5 – (1) 
 5 – 0  
 5 – 1  
 5 – 2  
 5 – 3 
  

 

x 𝑦 = | 𝑥 | 𝑦 = |𝑥 + 1| 
3 3   
 2 
 1 
 0 
 1 
 2 
 3 

 

x – int: (Let y = 0)   
0 = 4 − 𝑥ଶ 

𝑥ଶ = 4 

𝑥 = ±2        (2,0) & (−2,0)

  

y – int: (Let x = 0)   
𝑦 = 4 − 0ଶ 

𝑦 = 4 

(0,4)       

What transformation is this? 
It’s a translation.  We will 
discuss transformations of 
functions at a later date. 



 
Ex.  Identify the x and y intercepts 
 

(a)      (b)    (c) 

 
 
 
 
     (d)       (e)    (f) 

 
Graphs may also have no intercepts or several.  Below are some examples: 

 

 
       No x-intercept 
      One y-intercept 

 
 

Homework:  Pg. 143–146 #1-12 (on same graph paper), 13-27odd, 41-46, 57-60, 71-82 
 

x - int:  -1   x – int:  3   x – int:  0 
y – int: 2   y – int:  none   y-int:  0 

x - int:  3   x – int:  none   x – int:  0 
y – int: 5   y – int:  4   y-int:  0 











1.2 Basics of Functions and Their Graphs 
 

Def:  A relation is any set of order pairs.  The set of all the first coordinates (x-coordinates) is called the domain 
of the relation and the set of second coordinates (y-coordinates) is called the range of the relation. 

 In the diagram above, the domain is the set of points in D and the range is the set of points in R.  The 
arrows represent the mapping of points from D onto R.   

 
Def:     A function is a relation such that each element in the domain corresponds to exactly ONE element in the 

range. 
 
 In the diagram above, the left figure depicts a function while the right one does not.  (Basically means that 

no one point on the left can have two arrows coming out of it – the right side can). 
 
***  To determine if a relation is a function:  if you can find matching x-coordinates and not matching  

y-coordinates, then it is not a function.    Examples: (2, 4) and (2, 5) on the same graph – not a function 
 
Functions as Equations: 

 
When an equation is written in the form like: 662  xxy , where the equation is solved for y, then 

we have y “in terms of x”.  x is called the independent variable because it can be assigned any value 
from its domain.  y is called the dependent variable because its value is dependent on what the value of 
x is. 
 
Ex.  Solve for y and determine if the equation defines y as a function of x 
1.  42  yx      2.  422  yx  

 
 
 
 
 

Function Notation:  When y is a function of x, it is customary to use other letters (f, g, h,..) to represent it as a 
FUNCTION.  It would be written as follows: 

 
  662  xxy    66)( 2  xxxf  

 
𝑓(𝑥) is pronounced “f of x” and means “the value of function f at x”. 
 

  

D R 
D R 

D 

R 

You can make x any value you want, and it will give you a y value based on it 

𝑦 = 4 − 𝑥ଶ 
 
Yes, it is a function  

𝑦ଶ = 4 − 𝑥ଶ 

𝑦 = ±ඥ4 − 𝑥ଶ 
 
No, it is not a function (because of the ) 

The term "function" was introduced 
by Gottfried Wilhelm Leibniz (1646-1716)  
 
Function notation was created by Leonhard 
Euler (pronounced “OILER”) 



Evaluating a function:  Given function 𝑦 = 𝑓(𝑥), then 𝑓(2) means the value of function when x = 2. 
 
Ex.  If 𝑓(𝑥) = 𝑥ଶ + 3𝑥 − 5, then evaluate each of the following: 
   1.   𝑓(2)       2.  𝑓(−4)    3.  𝑓(𝑎)     
 
 
 
 
 
 
 
Ex.  Using the function above, what would 𝑓(𝑥 + 3)? 
 
 
 
 
 
 
Graphs of functions: 

 A graph is a function if it passes the Vertical Line Test (VLT) 
o The vertical line test means that if you draw vertical lines through the graph, that it would only 

cross through the graph 1 time. 
o If the graph fails the VLT, then the relation is NOT a function. 

 
Ex.  Determine if each of the following graphs are graphs of functions: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Homework:  Day 1:  Pg. 159 – 161  #1–25odd, 27–63 (3’s), 65–76  
  Day 2:  Pg. 161 – 163 #78-92even, 93, 94, 97, 98 
  

𝑓(2) = (2)ଶ + 3(2) − 5 

𝑓(2) = 4 + 6 − 5 

𝑓(2) = 5 

𝑓(−4) = (−4)ଶ + 3(−4) − 5 

𝑓(−4) = 16 − 12 − 5 

𝑓(−4) = −1 

𝑓(𝑎) = 𝑎ଶ + 3𝑎 − 5 

 

𝑓(𝑥 + 3) = (𝑥 + 3)ଶ + 3(𝑥 + 3) − 5 

𝑓(𝑥 + 3) = 𝑥ଶ + 6𝑥 + 9 + 3𝑥 + 9 − 5 

𝑓(𝑥 + 3) = 𝑥ଶ + 9𝑥 + 13 

 

If one line passes through more than one point  Not a function 

yes yes 

no 

no 

no 

no 



x 

y 

1.2b Basics of Functions & Their Graphs 
 
Identifying Domain and Range Using a Function’s Graph: Suppose you have the graph on the right: 
 
To find the domain – Look at the x-coordinates of the left most 

and right most points.   
 
To find the range -   Look at the y-coordinates of the lowest and 

highest points. 
 
 
 

** The endpoints are not always the extreme points for domain and range!! ** 
 
Examples:  Find the domain and range from the graphs below 
 

 
 
 
 
 
  

Domain 

Ra
ng

e 

g.     h. 

f. 

Homework: 

Pg. 161-163 #78-93even, 93, 94, 97, 98 

𝐷: {𝑥| − 2 ≤ 𝑥 ≤ 1}                                       𝐷: {𝑥|−3 < 𝑥 ≤ 2}                                     𝐷: {𝑥| − 2 ≤ 𝑥 < 1} 
𝑅: {𝑦|0 ≤ 𝑦 ≤ 3}                                             𝑅: {𝑦| 1 < 𝑦 ≤ 2}                                       𝑅: {𝑦| 1 ≤ 𝑦 ≤ 5} 

𝐷: {𝑥|  𝑥 ≤ 4}                                       𝐷: {𝑥|1 ≤  𝑥 < 4}                                     𝐷: {𝑥| − 2 ≤ 𝑥 < 1} 
𝑅: {𝑦|𝑦 ≥ 0}                                        𝑅: 𝑦 ∈ {1, 2, 3}                                           𝑅: {𝑦|  0 ≤ 𝑦 ≤ 3} 

𝐷: {𝑥|  − 2 < 𝑥 ≤ 1}                                       𝐷: {𝑥|−3 ≤  𝑥 < 0}      
𝑅: {𝑦|  −1 ≤  𝑦 < 2 }                                     𝑅: 𝑦 ∈ {−3, −2, −1}         
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1.3 More on Functions & Their Graphs 
Def:  A function is  

1. increasing on an open interval I, if 𝑓(𝑥ଵ) < 𝑓(𝑥ଶ) whenever 𝑥ଵ < 𝑥ଶ for any 𝑥ଵ and 𝑥ଶ in the interval. 
 

 
 
 
 
 

 
 
 

2. decreasing on an open interval I, if 𝑓(𝑥ଵ) > 𝑓(𝑥ଶ) whenever 𝑥ଵ < 𝑥ଶ for any 𝑥ଵ and 𝑥ଶ in the interval. 
 
 
 
 
 
 
 
 
 
 

3.  constant on an open interval I, if 𝑓(𝑥ଵ) = 𝑓(𝑥ଶ) whenever 𝑥ଵ < 𝑥ଶ for any 𝑥ଵ and 𝑥ଶ in the interval. 
 
 
 
 
 
 
 
 
 
Ex.  Using the graph, state the intervals in which the function is increasing, decreasing or constant 
1.        2.   
 
 
 
 
 
 
 
 
 
 
 

y 

x 
x1 x2 

f(x2) 

f(x1) 

y 

x 
x1 

x2 

f(x2) 

f(x1) 

y 

x 
x1 x2 

f(x1) and f(x2) 

 
As you move along the xaxis from left to 
the right, the function goes in an upward 
direction 

 
As you move along the xaxis from left to 
the right, the function goes in a 
downward direction 

 
As you move along the xaxis from left to 
the right, the function does not rise or fall 
(it is horizontal) 

Inc:  0 ≤ 𝑥 ≤ 2 
Dec: 𝑥 < 0 𝑜𝑟 𝑥 > 2 
Constant: never 
One interval gets the equality, the other does not  

Inc:  𝑥 > 0 
Dec: never 
Constant: 𝑥 ≤ 0 



        

















Relative Extrema: (Relative Maximums and Minimums) 
1. A function has a relative maximum at x=c if the function 

changes from an increasing function to a decreasing 
function at x = c.   

 For all x around c, f(x) < f(c) 
2. A function has a relative minimum at x=c if the function 

changes from a decreasing function to an increasing 
function at x = c.   

 For all x around c, f(x) > f(c) 
 

 
 
Def:  A function 𝑦 = 𝑓(𝑥) is  

1. an even function if 𝑓(−𝑥) = 𝑓(𝑥) for all x in the domain of f. 
 This means if you plug in – 𝑥 in for 𝑥 and simplify, you get the original function 𝑓(𝑥) 
 Even functions are symmetric about the y-axis (y-axis divides the function into mirror images) 

 
2. an odd function if 𝑓(−𝑥) = −𝑓(𝑥) for all x in the domain of f. 

 This mean if you plug in – 𝑥 in for 𝑥 and simplify, you get the original function 𝑓(𝑥) with all the 
signs changed. 

 Odd functions are symmetric about the origin (it looks the same upside down as right side up) 

 
Ex.  Determine whether each of the following functions is even, odd, or neither. 

1.  xxxf 6)( 3    2.  24 23)( xxxf     3.  1)( 2  xxf  

 
 

 
4.  23 3)( xxxf    5.  2)( xxf   

 
 
 
 

Homework:  Pg. 172-174 #1-33odd, 34-36 
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
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



Relative Max 

Relative Min 

The arrow is a reference to 
show there the original top of 
the graph is. 

𝑓(−𝑥) = (−𝑥)ଷ − 6(−𝑥) 

𝑓(−𝑥) = −𝑥ଷ + 6𝑥 

𝑓(−𝑥) = −(𝑥ଷ − 6𝑥) = −𝑓(𝑥) 
ODD 

𝑓(−𝑥) = 3(−𝑥)ସ + 2(−𝑥)ଶ 

𝑓(−𝑥) = 3𝑥ସ + 2𝑥ଶ = 𝑓(𝑥) 

 
EVEN 

𝑓(−𝑥) = (−𝑥)ଶ − 1 

𝑓(−𝑥) = 𝑥ଶ − 1 = 𝑓(𝑥) 

 
EVEN 

𝑓(−𝑥) = (−𝑥)ଷ + 3(−𝑥)ଶ 

𝑓(−𝑥) = −𝑥ଷ − 3𝑥ଶ  ≠ 𝑓(𝑥) 

𝑓(−𝑥) = −(𝑥ଷ + 3𝑥ଶ)  ≠ −𝑓(𝑥) 

   NEITHER 

Not even 
      Not odd 

𝑓(−𝑥) = −(−𝑥)ଶ 

𝑓(−𝑥) = −𝑥ଶ  = 𝑓(𝑥) 
 
EVEN 



1.3b More on Functions & Their Graphs 
Def:  A function that is defined by two or more equations over a specified domain is called a piecewise function. 
 
Ex.   

 








1,22

1,12

xx

xx
y    

What is the value of y when x = 0, 1, and 2? 
 
 
 
 

 
 
Ex.  Your cellular phone plan has a cost function shown below.   

 𝐶(𝑡) = ൜
 20,0 ≤ 𝑡 ≤ 60
20 + (0.40(𝑡 − 60)), 𝑡 > 60

 

(a) Explain the meaning of the function above. 
(b) Find and interpret each of the following: 

1. C(30) 
2. C(100) 

 
 
 

 
 
 
 

Graphing a Piecewise : 
Ex.  On the set of axes to the right, graph the function below 

𝑓(𝑥) = ൝  
  𝑥 + 2,      𝑥 ≤ 1

  5 − 𝑥,      𝑥 > 1
 

For x < 1, you use the first expression, for 
all other values of x, use the 2nd expression 
(2x2) 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

Make a table for each “piece” of the function.  
Be sure you use solid or open dots correctly.   

I refer to these numbers as PIVOTS (A personal term) 
 It’s where the function pivots to the next one 

𝑓(0) = (0)ଶ − 1 =  −1      𝑈𝑠𝑒 𝑡ℎ𝑒 𝑡𝑜𝑝 𝑝𝑖𝑒𝑐𝑒 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 0 < 1     

𝑓(1) = 2(1) − 2 = 2 − 2 = 0      𝑈𝑠𝑒 𝑡ℎ𝑒 𝑏𝑜𝑡𝑡𝑜𝑚 𝑝𝑖𝑒𝑐𝑒 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 1 ≥  1 

𝑓(2) = 2(2) − 2 = 4 − 2 = 2      𝐴𝑔𝑎𝑖𝑛 𝑢𝑠𝑒 𝑡ℎ𝑒 𝑏𝑜𝑡𝑡𝑜𝑚 𝑝𝑖𝑒𝑐𝑒 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 2 ≥ 1 

(a) For the first 60 units (maybe hours), the cost is a flat rate of $20.  For each unit over 60 (from the t – 60), the cost is 
the flat 20 plus 40 cents per unit 
 

(b) (1) 𝐶(30) = 20 
(2) 𝐶(100) = 20 + 0.4(100 − 60) = 20 + 0.4(40) = 20 + 16 = 36 

𝑦 = 𝑥 − 2 

 
Line 
 
Slope: m = 1 
yint: b = 2 
 

x x + 2 y 
3 3+2 1 
  
  
  
  

 

𝑦 = 5 − 𝑥 
 
Line 
 
Slope: m = 1 
y-int: b = 5 
 

x 5 – x  y 
1 5 – 1  4 
  
  
  
  

 



Ex.  Graph the piecewise function on the axes to the right. 

 








1,2

1,3
)(

xx

x
xf  

 
 
 
 
 
 
 
 
 
 
 
Def: The Difference Quotient of a function is defined by 

h

xfhxf )()(  , provided h ≠ 0 

 
Ex.  For each of the following, find the difference quotient. 
 1.  32)( 2  xxxf     2.  542)( 2  xxxf  

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework: Pg. 172-176 #18-28even, 37, 41, 42, 47, 51, 53, 57, 64, 83-89odd 
  

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

𝑦 = 3 

 
Horizontal Line 
 
 

𝑦 = 𝑥 − 2 

 
x x  2 y 
   
  
  
  
  

 
 

𝐷𝑄 =
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝐷𝑄 =
2(𝑥 + ℎ)ଶ − (𝑥 + ℎ) + 3 − (2𝑥ଶ − 𝑥 + 3)

ℎ
 

𝐷𝑄 =
2𝑥ଶ + 4𝑥ℎ + 2ℎଶ − 𝑥 − ℎ + 3 − 2𝑥ଶ + 𝑥 − 3

ℎ
 

𝐷𝑄 =
4𝑥ℎ + 2ℎଶ − ℎ

ℎ
 

𝐷𝑄 =
ℎ(4𝑥 + 2ℎ − 1)

ℎ
= 4𝑥 + 2ℎ − 1 

𝐷𝑄 =
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
 

𝐷𝑄 =
−2(𝑥 + ℎ)ଶ + 4(𝑥 + ℎ) + 5 − (−2𝑥ଶ + 4𝑥 + 5)

ℎ
 

𝐷𝑄 =
−2𝑥ଶ − 4𝑥ℎ − 2ℎଶ + 4𝑥 + 4ℎ + 5 + 2𝑥ଶ − 4𝑥 − 5

ℎ
 

𝐷𝑄 =
−4𝑥ℎ − 2ℎଶ + 4ℎ

ℎ
 

𝐷𝑄 =
ℎ(−4𝑥 − 2ℎ + 4)

ℎ
= −4𝑥 − 2ℎ + 4 

 

Show how to do this on a 
graphing calculator 

rate of change of a function 

















1.4 Linear Functions & Slope 
 
Def:  The slope of a line through distinct points ),( 11 yx  and ),( 22 yx  is 

   
12

12

xx

yy

xinchange

yinchange

x

y








 this is also referred to as 
""

""

run

rise  

 provided that 
21 xx   

 
ex.  Find the slope of the line passing through each of the given points. 
1.   (-3, -1) and (-2, 4)    2.   (-3,4) and (2, -2) 
 
 
 

 
3.   (-3,4) and (-4, -2)    4.  (4, -2) and (-1,5) 
 
 
 
 
Equations of Lines:  There are several different forms of equations for lines. 

1. Point-Slope Form:  For a non-vertical line, whose slope is m and passes through a point ),( 11 yx  

)( 11 xxmyy    

Ex. Write an equation of the line, in Point-Slope Form,  
1.   with slope 4 and passes through (-1,3) 2.  with slope -2 and passes through (4,-1) 
 𝑦 − 3 = 4(𝑥 + 1)     𝑦 + 1 = −2(𝑥 − 4) 
 
 
3.  passing through points (3,2) and (-1, 10) 
 
 
 
 
 

*** ALWAYS USE THIS FORM IF YOU HAVE THE SLOPE AND A POINT *** 
 

2. Slope-Intercept Form:  For a non-vertical line with slope m and y-intercept b 
𝑦 = 𝑚𝑥 + 𝑏  

Ex.  Write the equation of the line, in Slope-Intercept form, 
1.   slope 6 and y-intercept 3   2.  slope -3 and y-intercept -1 
 
𝑦 = 6𝑥 + 3       𝑦 = −3𝑥 − 1 
 
3.  slope -2 and passes through (1,4)   4.  Passes through (1,1) and (4, -2) 
 
 
 

𝑚 =
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ

=
4 − (−1)

−2 − (−3)
=

5

1
= 5 𝑚 =

𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ

=
−2 − 4

2 − (−3)
=

−6

5
= −

6

5
 

𝑚 =
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ

=
−2 − 4

−4 − (−3)
=

−6

−1
= 6 𝑚 =

𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ

=
5 − (−2)

−1 − 4
=

7

−5
= −

7

5
 

If the x coordinates are the same, the line has NO SLOPE and is vertical 

Note the signs of the point are opposite in the eq. 

Find the slope: 

𝑚 =
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ

=
10 − 3

1 − 3
=

7

−2
= −

7

2
 

Plug the slope and one of the points 
(and it does not matter which pt.) 

𝑦 − 2 = −
7

2
(𝑥 − 3) 

𝑦 − 10 = −
7

2
(𝑥 + 1) 

 

𝑦 − 4 = −2(𝑥 − 1) 

𝑦 − 4 = −2𝑥 + 2 

𝑦 = −2𝑥 + 6 

𝑚 =
Δ𝑦

Δ𝑥
 

𝑚 =
−2 − 1

4 − 1
= −

3

3
  

𝑚 = −1 

𝑦 − 1 = −1(𝑥 − 1) 

𝑦 − 1 = −𝑥 + 1 

𝑦 = −𝑥 + 2 

Does not matter 
which point you 
use 



To graph a line using the Slope and y-intercept:   
1. Plot the y-intercept on the y-axis. 
2. Using the slope, in fraction form, move right the bottom number of places, and up/down the top 

number of places (up – positive, down – negative).   Plot this point 
3. Using a straight edge, draw the line through both these points. 
 
Ex.  On the set of axes graph the line whose equation is 

1.  13  xy      2.  24
3  xy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.  xy 2
3       4.  52  xy  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Homework:  Pg. 188-189 #1-17o,25-47o, 59, 60 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

𝑚 = 3 =
3

1
 

𝑏 = −1 
 
 
 

𝑚 = −
3

4
 

𝑏 = 2 
 
 
 

𝑚 =
3

2
 

𝑏 = 0 
 
 
 

𝑚 = −2 = −
2

1
 

𝑏 = 5 
 
 
 



1.4b Linear Functions & Slope 
 

 Equations of Lines:  There are several different forms of equations for lines. (con’t from yesterday) 
3. Equation of a Horizontal Line:  All horizontal line are of the form 𝑦 = 𝑘, where k is any real number 

Ex.  y = 4  y = -2   y = 0     this is the x-axis 
  

4. Equation of a Vertical Line:  All vertical line are of the form 𝑥 = 𝑘, where k is any real number 
Ex.  x = 8  x= -5   x = 0     this is the y-axis 
  

5. General Form of a Line:  Every line has an equation that can be written in the general form: 
𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0  
 

Ex.   3𝑥 + 2𝑦 − 6 = 0   −2𝑥 + 5𝑦 − 1 = 0     2𝑥 + 0𝑦 − 8 = 0  
 
Ex.  Consider the line whose General Equation is 3𝑥 − 2𝑦 − 6 = 0.   

(a) Find the slope  
(b) Find the y-intercept 
(c) Graph on the set of axes to the right. 

 
 
 
 
 
 
 
 
 
 
 

 Another way to graph a line is to use the Intercepts to 𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0 
 Graph the x-intercept:  Set y = 0, solve for x and plot on the x-axis 
 Graph the y-intercept: Set x =0, solve for y and plot on the y-axis 
 Draw a line through the two intercepts using a straight edge. 

 
 
  Ex.  Using intercepts, graph the line whose equation is  
  3𝑥 − 2𝑦 − 12 = 0 
 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

First two:  Point-Slope and Slope-Intercept 

No x in the equation 

No y in the equation 

A, B, and C are integers (NOT FRACTIONS) 

3𝑥 − 2𝑦 − 6 = 0 

2𝑦 = 3𝑥 − 6 

𝑦 =
3

2
𝑥 − 3 

 

(a)  Slope m = 
ଷ

ଶ
 

(b) y-int:  b = 3 

3𝑥 − 2𝑦 − 12 = 0 
 

𝑥 − 𝑖𝑛𝑡:   3𝑥 − 12 = 0           𝑥 = 4 

𝑦 − 𝑖𝑛𝑡: − 2𝑦 − 12 = 0       𝑦 = −6 

A sneaky way is to 
simply remove the 
opposite term of the 
intercept you are 
looking for and solve 



Ex  On the set of axes, graph using intercepts. 
1.  4𝑥 − 3𝑦 − 6 = 0     2.  3𝑥 + 2𝑦 + 6 = 0  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework: Pg. 188-189 #61-72, 79, 80, 83 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

4𝑥 − 3𝑦 − 6 = 0 
 

𝑥 − 𝑖𝑛𝑡:   4𝑥 − 6 = 0           𝑥 =
6

4
=

3

2
 

𝑦 − 𝑖𝑛𝑡: − 3𝑦 − 6 = 0       𝑦 = −2 

3𝑥 + 2𝑦 + 6 = 0 
 

𝑥 − 𝑖𝑛𝑡:   3𝑥 + 6 = 0           𝑥 = −2 

𝑦 − 𝑖𝑛𝑡: 2𝑦 + 6 = 0       𝑦 = −3 







1.5  More on Slope 
 
There are 4 Kinds of Sloped Lines: 

1. Positive Slope – as you move from left to right, the line goes up 
2. Negative Slope – as you move from left to right, the line goes down 
3. Zero Slope – horizontal line 
4. No Slope – vertical line 

 
Property:  2 Lines are parallel if they have the same slope. 
  

21 mm   

Property: 2 lines are perpendicular if their slopes are negative reciprocals. 

  
2

1

1

m
m     

ex.   

         

5

1
3

5

1

565





mxy

mxy
        Since they are negative reciprocals, they are perpendicular 

 
Ex.  Write the equation of the line  

1. that passes through (4, 3) and is parallel to 22  xy  

 
 
 
 
  

2. that passes through (1,2) and is parallel to 4𝑥 − 5𝑦 − 3 = 0 
 
 
 
 
 
 
  

3. that passes through (–3, 5) and is perpendicular to 33
2  xy  

 
 
 
 
 
 

4. that passes through (3, 1) and is perpendicular to 2𝑥 − 𝑦 + 1 = 9 

𝑚 = −2   →    𝑚|| =  −2  
𝑦 − 3 = −2(𝑥 − 4) 
𝑦 − 3 = −2𝑥 + 8   →      𝑦 =  −2𝑥 + 11 

4𝑥 − 5𝑦 − 3 = 0   →   4𝑥 − 3 = 5𝑦   →     𝑦 =
4

5
𝑥 −

3

5
 

𝑚 =
4

5
   →    𝑚|| =

4

5
  

𝑦 − 2 =
4

5
(𝑥 − 1) 

 
 

𝑚 =
ଶ

ଷ
   →      𝑚ୄ =  −

ଷ

ଶ
      

 

𝑦 − 5 = −
3

2
 (𝑥 + 3) 

𝑚 = −
𝐴

𝐵
 →   𝑚 = −

2

−1
= 2     →   𝑚ୄ = −

1

2
      

𝑦 − 1 =  −
1

2
 (𝑥 − 3) 

SHORTCUT 
The slope of 

𝑨𝒙 + 𝑩𝒚 + 𝑪 = 𝟎 
is 

𝒎 = −
𝑨

𝑩
 

ALWAYS! 

SHORTCUT 
The slope of the  to 

𝑨𝒙 + 𝑩𝒚 + 𝑪 = 𝟎 
is 

𝒎 =
𝑩

𝑨
 

ALWAYS! 



Slope as a Rate of Change 
 
 Def:  The Average Rate of Change of a Function 

Let ))(,( 11 xfx and ))(,( 22 xfx  be two distinct points on the graph of 𝑦 = 𝑓(𝑥).  The average 

rate of change of f from x1  to x2,  denoted by 
x
y


  (“delta y over delta x” = “change in y over the 

change in x”) is 
 

   
12

12 )()(

xx

xfxf

x

y








   variation of the slope formula 

 
 

Ex.  Find the average rate of change of 
2)( xxf   on the interval 

 (a)  [–3,4]   (b)  [1, 2]  (c)  [–2,0] 
 

 
 
 
 

Ex.  Find the average rate of change of 12)( 3  xxxf  on the interval 

 (a)  [3, 6]   (b)  [–1, 2]  (c)  [–2,1] 
 
 

 
 
 
 
 
 
Def:  Suppose an object’s position is expressed by the function 𝑠(𝑡), where t is time.  The average 

velocity of the object from time 𝑡ଵ to  𝑡ଶ is  

12

12 )()(

tt

tsts

t

s








 

 
Ex.  Consider the position of a ball rolling down a ramp is given by 𝑠(𝑡) = 5𝑡ଶ, find the ball’s average 

velocity from  
  (a)   t=2 to t=3   (b) t =2 t0 2.5   (c) t = 2 to t=2.01 
 
 
 
 
 
 
 

Homework: pg. 200 – 201 #1-25o 

4ଶ − (−3)ଶ

4 − (−3)
=

16 − 9

7
 

7

7
 = 1 

2ଶ − 1ଶ

2 − 1
=

4 − 1

1
 

3

1
 = 3 

0ଶ − (−2)ଶ

0 − (−2)
=

0 − 4

2
 

−4

2
 = −2 

(6ଷ − 2(6) + 1) − (3ଷ − 2(3) + 1)

6 − 3
 

205 − 22

3
 

183

3
 = 61 

(2ଷ − 2(2) + 1) − ((−1)ଷ − 2(−1) + 1)

2 − (−1)

(8 − 4 + 1) − (−1 + 2 + 1)

3
=

5 − 2

3
 

3

3
= 1 

(1ଷ − 2(1) + 1) − ((−2)ଷ − 2(−2) + 1)

1 − (−2)
 

(1 − 2 + 1) − (−8 + 4 + 1)

3
 

0 − (−3)

3
 =

3

3
= 1 

𝑠(3) − 𝑠(2)

3 − 2
=

45 − 20

3 − 2
 

 
25 

𝑠(2.5) − 𝑠(2)

2.5 − 2
=

31.25 − 20

0.5
 

 
11.25

0.5
= 22.5 

𝑠(2.01) − 𝑠(2)

2.01 − 2
=

20.2005 − 20

0.01
 

 
0.2005

0.01
= 20.05 













1.6 Transformations of Functions 
There are functions whose graphs you should know when you see it: 

These are “standard” graphs.  Many other graphs are simply transformations of these standard graphs. 
 
Vertical Shift 

 A vertical shift occurs to a standard graph, when the graph “shifts” up or down.   
 
Def:  A function 𝑓(𝑥) will have a vertical shift into a new function 𝑔(𝑥) if for any real number k: 
     𝑔(𝑥) = 𝑓(𝑥) + 𝑘   

 The curve will have the exact same shape, it will just be higher or lower than its original 
form. 

 The shift will be upward if k > 0 
 The shift will be downward if k < 0 

  

Fractional Exponents:  If the denominator is even, 
then no negative x-values allowed!  Odd can have 
any x-value 



Ex.  𝑦 = 𝑥ଶ + 2 
As shown in the diagram, the darker curve is the graph of 𝑦 = 𝑥ଶ, the 
lighter curve is 𝑦 = 𝑥ଶ raised up two units.   

 
This results in the curve 𝑦 = 𝑥ଶ + 2 

 
A shift downward occurs when the k value is negative 

 
 
 
 
 
 
Ex  𝑦 = |𝑥| − 3  

As shown in the diagram, the lighter curve is the graph of 𝑦 = |𝑥|, the 
darker curve is 3 units lower than the lighter curve.   

 
So a vertical shift occurs when a real number k is added to/subtracted 
from the base function. 

 
 
 
 

Horizontal Shift 
 A horizontal shift to a standard graph when the graph “shifts” left or right. 
 
Def:  A function 𝑓(𝑥) will have a horizontal shift into a new function 𝑔(𝑥) if for any real number k: 
     𝑔(𝑥) = 𝑓(𝑥 + 𝑘)   

 The curve will have the exact same shape, it will just be left or right than its original 
form. 

 The shift will be to the right k units if k < 0 
 The shift will be to the left k units if k > 0 

 
Ex.  𝑦 = (𝑥 − 2)ଶ 

As you see in the graph, the lighter curve is 𝑦 = 𝑥ଶ.   
Observe what the table of values would be for both curves: 

 
 

 
 
 
 
 
 

The y-coordinates of 𝑦 = (𝑥 − 2)ଶ are the same as  𝑦 = 𝑥ଶ, but 
occur two x-units later. 

x 𝑦 = 𝑥ଶ 𝑦 = (𝑥 − 2)ଶ 
-2 4 (-4)2=16 
-1 1 (-3)2=9 
0 0 (-2)2=4 
1 1 (-1)2=1 
2 4 02=0 
3 9 12=1 
4 16 22=4 

       



















         





















       















𝒚 = |𝒙| − 𝟑 

This is opposite of what you 
might think! 

So, this is a horizontal shift 
of 2 places to the RIGHT! 

𝒚 = 𝒙𝟐 

This is referred to as the base function 

𝒚 = (𝒙 − 𝟐)𝟐 

See how the 
green arrows 
point to same  
y-values 

Look at the new 
x’s 

𝑦 = |𝑥| 



Ex.  On the set of axes, use a shift to graph 𝑦 = (𝑥 + 1)ଷ.  The base curve is shown on the axes as a 
guide. 

 
 
You can also combine both vertical and horizontal shifts at the same time. 
Ex.  Using the base graph of 𝑦 = 𝑥ଶ, graph 𝑦 = (𝑥 − 1)ଶ − 3 
 

 
 
 
Homework:  Pg. 216  #17-22, 35,  36, 46, 53-56 
  

         





















         





















The +1 inside the 
parentheses means 
shifting the base 
function horizontally 1 
unit to the LEFT 

The 1 inside the 
parentheses means 
shifting the base 
function horizontally 1 
unit to the RIGHT. 

The 3 outside the 
parentheses indicates a 
vertical shift DOWN 3. 



 1.6b Transformations of Functions (Day 2) 
Reflections of Graphs 

Def:  The graph of 𝑦 = −𝑓(𝑥) is the graph of the 𝑦 = 𝑓(𝑥) reflected over the x-axis. 
 Basically: The y-coordinate changes sign:   (x, y)  (x, -y) 

 
Ex.  Graph the function  𝑓(𝑥) = −√𝑥

య .  Use the base graph of 𝑓(𝑥) = √𝑥
య  as a guide. 

 
Def:  The graph of 𝑦 = 𝑓(−𝑥) is the graph of the reflection of 𝑦 = 𝑓(𝑥) over the y-axis. 

 Basically:  The x-coordinate changes sign:  (x, y)  (-x, y) 

 Ex.  Graph the function 𝑓(𝑥) = √−𝑥.  Use the base graph of 𝑓(𝑥) = √𝑥 as a guide. 

 
Dilations:  Stretching and Shrinking 

Def: Vertical Stretching and Shrinking 
Let f be a function and c be a positive real number. 

1. If c > 1, the graph of 𝑦 = 𝑐𝑓(𝑥) is the graph of 𝑦 = 𝑓(𝑥) vertically stretched by 
multiplying each of the y-coordinates by c. 

2. If 0 < c < 1, the graph of 𝑦 = 𝑐𝑓(𝑥) is the graph of 𝑦 = 𝑓(𝑥) vertically shrunk by 
multiplying each of the y-coordinates by c. 

 
Stretching: c > 1      Shrinking: 0 < c < 1 

     
  

           

























           

























𝑦 = 𝑓(𝑥) 

𝑦 = 𝑐𝑓(𝑥) 

You can tell it is a vertical stretch/shrink because the x-intercepts are the same 

Points of Reference: 
(1, 1)      (1, 0) 
 
(0, 0)    (0, 0) 
 
(1, 1)  (1, 1) 

Points of Reference: 
(0, 0)    (0, 0) 
 
(1, 1)  (1, 1) 
 
(4, 2)  (4, 2) 



Ex.  On the set of axes to the right, use the graph of 𝑓(𝑥) = |𝑥| to graph 𝑓(𝑥) = 2|𝑥|. 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 

Def: Horizontal Stretching and Shrinking 
Let f be a function and c be a positive real number. 

1. If c > 1, the graph of 𝑦 = 𝑓(𝑐𝑥) is the graph of 𝑦 = 𝑓(𝑥) horizontally shrunk by 
dividing each of the x-coordinates by c. 

2. If 0 < c < 1, the graph of 𝑦 = 𝑓(𝑐𝑥) is the graph of 𝑦 = 𝑓(𝑥) horizontally stretched 
by dividing each of the x-coordinates by c. 

 
Shrinking: c > 1     Stretching: 0 < c < 1 

     
You can tell it is a horizontal stretch/shrink because the graphs have the same height 

Ex.  Use the axes to the right:  Using the graph of 𝑓(𝑥) = 𝑥ଶ,  graph 𝑓(2𝑥) and 𝑓(భ
మ
𝑥)    

                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 

 

𝑦 = 𝑓(𝑥) 

𝑦 = 𝑓(𝑐𝑥) 

Homework: Pg. 216-217  #23, 24, 27-30, 99, 101, 102 

x |𝑥| 2|𝑥| 
2 2 4 
1 1 2 
0 0 0 
1 1 2 
2 2 4 
   

 
The dashed line shows the graph of 
 𝑓(𝑥) = 2|𝑥| 

Note the c is multiplying 
the x variable.   
 
𝑓(2𝑥) would 
horizontally shrink the 
graph 

x 𝑓(𝑥) = 𝑥ଶ 𝑓(2𝑥) 𝑓(
ଵ

ଶ
𝑥) 

2 4 16 1 
1 1 4 ¼  
0 0 0 0 
1 1 4 ¼ 
2 4 16 1 
  Steeper Flatter 

 
 



1.6c Transformations of Functions (Day 3) 
Sequences of Transformations: 
Recall: Transformations 

To graph Draw the Graph of f and: Changes in the Equation of 𝑦 = 𝑓(𝑥) 
Vertical Shift: Raise or lower the graph of f by c units c is added to f or c is subtracted from f 
   𝑦 = 𝑓(𝑥) ± 𝑐   (raises if c > 0, lowers if c < 0)  
Horizontal Shifts Shifts the graph of f left or right c units Replace all occurrences of x in f with  
    𝑦 = 𝑓(𝑥 ± 𝑐)   (left if c > 0 and right if c < 0) x ± c 
Reflections over:   
x-axis Reflect graph of f over x-axis Change all the signs of f:    𝑦 = −𝑓(𝑥) 
y-axis Reflect graph of f over y-axis Change all x to –x and simplify:   𝑦 = 𝑓(−𝑥) 
Stretch or Shrink:   
Vertical:  𝑦 = 𝑐𝑓(𝑥) Multiply y-coordinates by c 𝑓(𝑥) is multiplied by c:  (stretch c>1, shrink 0<c<1) 
Horiz.:  𝑦 = 𝑓(𝑐𝑥) Divide x-coordinates by c All x are replaced by ೣ

೎
: (shrink c>1, stretch 0<c<1) 

A function can be transformed with more than one transformation if you perform them in the following order: 
1. Horizontal Shift 
2. Stretching or shrinking 
3. Reflection 
4. Vertical Shift 

 
Ex.  Use the graph of 𝑦 = 𝑓(𝑥) to graph  
 𝑦 = ି

భ

మ
𝑓(𝑥 − 1) + 3     𝑦 = ି

మ

య
𝑓(𝑥 + 2) − 1  

  
  

(x, y) 
H.S 1R 
(x+1,y) 

V Shrink 
( x, ½ y) 

Refl over x 
(x, y) 

V Shift Up 3 
(x, y+3)  

(4, 0) (3,0) (3,0) (3,0) (3, 3) 
(2,4) (1, 4) (1, 2) (1, 2) (1, 1) 
(0, 0) (1, 0) (1, 0) (1, 0) (1, 3) 

(1, 2) (2, 2) (2, 1) (2, 1) (2, 4) 
(4, 0) (5, 0) (5, 0) (5, 0) (5, 3) 

 

(x, y) 
H.S 2L 
(x2,y) 

V Shrink 

( x, 
ଶ

ଷ
 y) 

Refl over x 
(x, y) 

 V Shift down 1 
(x, y – 1) 

(4, 0) (6,0) (6,0) (6,0) (6, 1) 
(2,4) (, 4) (4, ఴ

య
) (4, ఴ

య
) (4, భభ

య
) 

(0, 0) (2, 0) (2, 0) (2, 0) (-2, 1) 
(1, 2) (1, 2) (1, ర

య
) (1, ర

య
) (1, భ

య
) 

(4, 0) (2, 0) (2, 0) (2, 0) (2, 1) 

 



Ex.  Use the graph of 𝑓(𝑥) = 𝑥ଶ to graph  
 𝑔(𝑥) = −2(𝑥 − 2)ଶ + 2    𝑔(𝑥) = 2(𝑥 + 3)ଶ − 1 

  
 
 
 
 
 
 
 
 
 
 
 
 
Ex.  Write the equation of the function given its base function, shifts, stretch/shrinks, and reflections 
1.  Base function: 𝑓(𝑥) = 𝑥ଷ, vertical stretch of 2, horizontal shift 2 to the right, vertical shift 3 down, reflected 

over the y-axis. 
 
 
 
 
  

2. Base function: 𝑦 = |𝑥|, reflected over x-axis, horizontal shift of 4 units left, vertical shift 2 units up, with a 
horizontal shrink factor of ½. 

 
 
 
 
 
 
 

 
Homework:  Pg. 216 – 219 #31, 32, 52, 93, 94, 103-106, 123, 126, 145-148 

(x, y) 
H.S 3L 
(x3,y) 

V Stretch 
( x, 2 y) 

V Shift Down 1 
(x, y+3)  

(2, 4) (5, 4) (5, 8) (5, 11) 
() (4, 1) (4, 2) (4, 5) 
(0, 0) (3, 0) (3, 0) (3, 3) 
(1, ) (2, 1) (2, 2) (2, 5) 
(2, 4) (1, 4) (1, 8) (1, 11) 

 

(x, y) 
H.S 2R 
(x+2,y) 

V Stretch 
( x, 2 y) 

Refl over x 
(x, y) 

V Shift Up 2 
(x, y+2)  

(2, 4) (0, 4) (0, 8) (0, 8) (0, 6) 
() (1, 1) (1, 2) (1, 2) (1, 0) 
(0, 0) (2, 0) (2, 0) (2, 0) (2, 2) 
(1, ) (3, 1) (3, 2) (3, 2) (3, 0) 
(2, 4) (4, 4) (4, 8) (4, 8) (4, -6) 

 

𝑥ଷ →   (𝑥 − 2)ଷ   →   2(𝑥 − 2)ଷ    →   2(−(𝑥 − 2))ଷ  →     2(−𝑥 + 2)ଷ + 3 
 

𝑔(𝑥) =  2(−𝑥 + 2)ଷ + 3 

Order: 
1. Horiz. Shift 
2. Stretch/Shrink 
3. Reflect 
4. Vertical Shift 

 Horiz Shift Vertical Stretch 2 Reflect over y Vertical Shift up 3 

Order: 
1. Horiz. Shift 
2. Stretch/Shrink 
3. Reflect 
4. Vertical Shift 

|𝑥|     →     |𝑥 + 4|     →     |2(𝑥 + 4)|     →     −|2𝑥 + 8|      →    −|2 𝑥 + 8| + 2 
 

𝑔(𝑥) = −|2𝑥 + 8| + 2 

 Horiz Shift Horiz Shrink ½             Reflect over x  Vertical Shift up 2 











1.7 Composite Functions 
Finding Domain:  If you do not have the graph of a function 𝑦 = 𝑓(𝑥) 

o To find the domain of a function, you are answering the following question:  What are all the 
possible values of x? 
 Or better:  What values CAN’T x be? 

o How do you find domain? 
1. Assume (unless stated) the domain is All Real values 
2. If x is in the bottom of a fraction, then set the bottom  0 and solve for x 
3. If x is in a radical (even root), then set the inside of the radical ≥ 0 and solve for x 
4. If x is in a radical which is the bottom of a fraction, then set the inside of the radical > 0 and 

solve for x 
Ex.  Find the domain of each of the following: 

1.   𝑓(𝑥) = 𝑥ଶ − 7𝑥     2.  𝑔(𝑥) =
ଷ௫ାଶ

௫మିଶ௫ିଷ
    3.  ℎ(𝑥) = √3𝑥 − 12 

 𝐷:  ℝ 
 

 
 

4.   𝑓(𝑥) = 𝑥ଶ + 3𝑥 − 15    5.  𝑔(𝑥) =
ଷ௫

௫మିଷ
    6.  ℎ(𝑥) = √9𝑥 + 15 

 𝐷:  ℝ 
 

 
 
 
Algebra of Functions:  Let f and g be two functions.  The following functions are defined: 

1. Sum of 2 functions:  (𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥) 
2. Difference of 2 functions: (𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) 
3. Product of 2 functions:  (𝑓𝑔)(𝑥) = 𝑓(𝑥) ∙ 𝑔(𝑥) 

4. Quotient of 2 functions:  ቀ೑

೒
ቁ (𝑥) =

௙(௫)

௚(௫)
, provided 𝑔(𝑥) ≠ 0 

  *** In all cases, the domains will be the set of real numbers common to the domains of f and g: 𝐷௙ ∩ 𝐷௚ 
Ex.  Let 𝑓(𝑥) = 2𝑥 − 1 and 𝑔(𝑥) = 𝑥ଶ + 𝑥 − 2.  Find and state the domain of: 

1.   (𝑓 + 𝑔)(𝑥)   2.  (𝑓𝑔)(𝑥)   3.  ቀ೑

೒
ቁ (𝑥)   

 
 
 
 
 
 
Composite Functions:  Let f and g be functions, then the composite of f with g, written ))(( xgf  is denoted by: 
    ))(()]([))(( xgfxgfxgf   

  ** The domain of the composite function is the set of all x such that 
1. x is in the domain of g 
2. 𝑔(𝑥) is in the domain of f. 

 
  

𝑥ଶ − 2𝑥 − 3 = 0  →   (𝑥 − 3)(𝑥 + 1) = 0 →   𝑥 = −1, 𝑥 = 3 
 

𝐷:  𝑥 ≠  −1, 3 

3𝑥 − 12 ≥ 0 
3𝑥 ≥ 12 

𝑥 ≥ 4 
 

𝐷:  𝑥 ≥ 4 

𝑥ଶ − 36 = 0  →   (𝑥 − 6)(𝑥 + 6) = 0 →   𝑥 = −6, 𝑥 = 6 
 

𝐷:  𝑥 ≠  ± 6 

9𝑥 + 15 ≥ 0 
9𝑥 ≥ −15 

𝑥 ≥ −
15

9
 

 

𝐷:  𝑥 ≥ −
15

9
 

𝑓(𝑥) + 𝑔(𝑥) 
2𝑥 − 1 + (𝑥ଶ + 𝑥 − 2) 

𝑥ଶ + 3𝑥 − 3 
 

D: All reals (ℝ) 

𝑓(𝑥) ∙ 𝑔(𝑥) 
(2𝑥 − 1)(𝑥ଶ + 𝑥 − 2) 

2𝑥ଷ + 2𝑥ଶ − 4𝑥 − 𝑥ଶ − 𝑥 + 2 

2𝑥ଷ + 𝑥ଶ − 5𝑥 + 2 
D: All reals (ℝ) 

 

௙(௫)

௚(௫)
  

(2𝑥 − 1)

(𝑥ଶ + 𝑥 − 2)
 

D: 𝑥 ≠ −2, 1 

The idea here is that wherever there is an x in f, 
insert g(x) – USE PARENTHESES!!! 



Ex.  Given 𝑓(𝑥) = 3𝑥 − 4 and (𝑥) = 𝑥ଶ − 2𝑥 + 6 , find each of the following: 
1. ))(( xgf   

 
 

2. ))(( xfg   

3. )2)(( gf   

 
 

4. ))(( xff   

 
 
 
 

Ex.  Given 
1

2
)(




x
xf  and 

x
xg

3
)(  , find each of the following and state its domain. 

1.   ))(( xgf         2.  ))(( xfg   

 
 
 
 
 
 
 
 
Ex.  Express each of the following as a composition of 2 functions f and g: 

1.  ℎ(𝑥) = √𝑥ଶ + 1
య     2.  𝑘(𝑥) = (𝑥ଶ − 4)ଷ 

 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Homework:  Pg. 229 – 231 #1-19odd, 33-48 (3’s), 65-71odd, 81, 84, 89-92 

(𝑓 ∘ 𝑔) = 3(𝑥ଶ − 2𝑥 + 6) − 4 

(𝑓 ∘ 𝑔)(𝑥) = 3𝑥ଶ − 6𝑥 + 14 

𝑔(2) = 4 − 4 + 6 = 6 

𝑓(6) = 3(6) − 4 = 14   

(𝑔 ∘ 𝑓)(𝑥) = (3𝑥 − 4)ଶ − 2(3𝑥 − 4) + 6   

(𝑔 ∘ 𝑓)(𝑥) = 9𝑥ଶ − 24𝑥 + 16 − 6𝑥 + 8 + 6 

(𝑔 ∘ 𝑓)(𝑥) = 9𝑥ଶ − 30𝑥 + 30 

(𝑓 ∘ 𝑓)(𝑥) = 3(𝑥 − 4) − 4 

(𝑓 ∘ 𝑓) = 3𝑥 − 16 

Note: 
(𝑓 ∘ 𝑔)(2) = 3(4) − 6(2) + 14 

(𝑓 ∘ 𝑔)(2) = 12 −  12 + 14 = 14  

Note: 
𝐷௙: 𝑥 ≠ 1 

𝐷௚: 𝑥 ≠ 0 

(𝑓 ∘ 𝑔)(𝑥) =
2

ቀ
3
𝑥

ቁ − 1
 

(𝑓 ∘ 𝑔) =
2𝑥

3 − 𝑥
 

 
Domain:  𝑥 ≠ 0, 3 

You must keep the domain of the inserted function as 
well as the new! 

Multiply top 
and bottom by x 

(𝑔 ∘ 𝑓)(𝑥) =
3

2
𝑥 − 1

 

(𝑓 ∘ 𝑔) =
3(𝑥 − 1)

2
=

3𝑥 − 3

2
 

 
Domain:  𝑥 ≠ 1 

Find g(2) and insert 
value into f 

What you want to do is make f the outside function and g the inside function 

𝑓(𝑥) = √𝑥
య  𝑔(𝑥) = 𝑥ଶ + 1 𝑔(𝑥) = 𝑥ଶ − 4 𝑓(𝑥) = 𝑥ଷ 

 
 

 

 

Inside function 

Once the inside function is removed, rewrite 
the function with x in its place and you have 
the outside function 











1.8 Inverse Functions 
One to One Functions 

Def:  A function f(x) is a one-to-one function on the domain D if )()( bfaf   whenever ba   

 
For every x there exists one and only one y and for every y there exists one and only one x. 
 
Passes both the vertical and horizontal line test 
 

Ex.  Are the following functions one-to-one 
 
 
 
 
 
 
 
 
 
 

Inverses:   
 
Def:  A function defined by reversing a one-to-one function f is the inverse of f. 
 

 Notation )(1 xf 
 

 
 Graphically:  The inverse of a function 𝑦 = 𝑓(𝑥) is the reflection over the line y = x 

 Algebraically:  The inverse satisfies xxffxff   ))(())(( 11   

 
To find an Inverse: Change 𝑓(𝑥) to y 

1. Interchange x and y in the original equation 

2. Solve for y which is )(1 xf 
 

 
Ex.  Find the inverse of y = –2x + 4.  Algebraically prove it is the inverse. 
 
 

 
 

 
 
Ex.  Find the inverse of y = x2 with domain x ≥ 0.  Algebraically prove it is the inverse.  Show 

graphically as well. 
 
 
 
 
 
 

Property: 

1

1









ff

ff

DR

RD
 

Any vertical line or horizontal 
line, when drawn, can intersect 
f(x) in at most one point! 

Yes 
1  1 

Not 
1  1 
 
Fails 
Horizontal 

Yes 

1  1 

Not 
1  1 
 
Fails 
Vertical 

 
“𝑦 = 𝑓(𝑥)    →        𝑥 = 𝑓(𝑦)” 

If you composite the function and its inverse, you just get x 

The domain of the 
function is the same as 
the range of the inverse. 

***** The range of the 
function is the domain of 
the inverse ******* 

 
𝑥 = −2𝑦 + 4    →      𝑦 = −2𝑥 + 4   (𝑤𝑜𝑤 𝑞𝑢𝑖𝑐𝑘‼) 
 

𝑓ିଵ(𝑥) = −2𝑥 + 4 

𝑥 =  𝑦ଶ       →      𝑦 =  ±√𝑥 
Since the domain of f is 𝑥 ≥ 0, then the range of the inverse would be the same with y: 𝑦 ≥ 0, 

making it positive.  So, the inverse is 𝑓ିଵ(𝑥) = √𝑥 



                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

 
Ex.  Consider the function 𝑓(𝑥) = 4 − 𝑥ଶ with domain 𝑥 ≥ 0.     

(a) On the set of axes, graph 𝑓(𝑥) on the indicated domain. 
(b) According to the graph, what is the range of 𝑓(𝑥)? 
(c) Write the equation for 𝑓ିଵ(𝑥) and state its domain and range 
(d) On the same set of axes, graph and label 𝑓ିଵ(𝑥) 
(e) On the same set of axes, graph and label the line 𝑦 = 𝑥 
(f) According to your graph, is 𝑓ିଵ(𝑥) the image of 𝑓(𝑥) after a reflection over 𝑦 = 𝑥? 

(g) Show, using ))(( 1 xff  , that your 𝑓ିଵ(𝑥) is correct. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework:  Pg. 240-242 #1-27o, 29-39, 43, 47 

(b) Since the highest point of the curve is 4, the range 
of the function is 𝑦 ≤ 4 

 
(c)   𝑥 = 4 − 𝑦ଶ 

        𝑦ଶ = 4 − 𝑥   →    𝑦 = ±√4 − 𝑥 

        𝑆𝑖𝑛𝑐𝑒 𝐷௙: 𝑥 ≥ 0, 𝑡ℎ𝑒𝑛  𝑅௙షభ: 𝑦 ≥ 0 

 

 Therefore,  𝑓ିଵ(𝑥) = √4 − 𝑥 
If the function was the other half of the parabola 

(where x is negative), then 𝑓ିଵ(𝑥) = −√4 − 𝑥 
 𝐷௙షభ:    4 − 𝑥 ≥ 0 →   𝐷௙షభ: 𝑥 ≤ 4 

𝑅௙షభ = 𝐷௙:    𝑦 ≥ 0 

 
(d)  Quick way:  Switch (x, y) for main points 
 (0,4) → (4,0)      (1,3) → (3,1)       (2,0) → (0,2) 
 
(e)  Green line 
 
(f)  Yes      
 
(g)  (𝑓 ∘ 𝑓ିଵ)(𝑥) = 4 − (ඥ4 − 𝑥)

ଶ
= 4 − (4 − 𝑥) = 4 − 4 + 𝑥 = 𝑥 ←   𝑤𝑖𝑛𝑛𝑒𝑟 











Name_________________________________________________  Worksheet: 1.1 thru 1.8 
Precalculus – Period ________ 
 
Answer each of the following questions.  USE YOUR OWN PAPER FOR THIS ASSIGNMENT 
For exercises 1-6, determine whether the relation is a function.  Give the domain and range.   

1. {(2,6), (1,4), (2,–6)} 2. {(0,1), (2,1), (3,4)} 
3.   

 
 
 

 
 
 

4. 

  
 
 
 
 
  

5.   
 
 
 
 
 
 
 
 

   
6.  

 
 
 
 
 
  
 

 
Use the graph of f to solve exercises 7 – 22 

7. Explain why f represents the graph of a function. 
8. Find the domain of f 
9. Find the range of f 
10. What are the x-intercept(s) 
11. What are the y-intercepts(s) 
12. For what interval(s) is f increasing? 
13. For what interval(s) is f decreasing? 
14. At what number does f have a relative maximum? 
15. What are the coordinates of the relative maximum? 
16. What is the value of f(–4)? 
17. For what value(s) of x is f(x) = –2? 
18. For what value(s) of x is f(x) = 0? 
19. For what values of x is f(x) > 0? 
20. For what values of x is f(x) < 0? 
21. If f(x) even, odd, or neither?  Why or why not? 
22. What is the average rate of change for f from x = –4 to x = 4? 

 
On graph paper, graph exercises 23 – 27  

23. 𝑦 = −2𝑥 
24. 4𝑥 − 2𝑦 = 8 

25. 𝑓(𝑥) = |𝑥| − 4 
26. 𝑓(𝑥) = 𝑥ଶ − 4 

  
 



27. 








0,12

0,1
)(

xx

x
xf  

28. Let 𝑓(𝑥) = −2𝑥ଶ + 𝑥 − 4 
a. Find 𝑓(−𝑥).  Is f even, odd, or neither? 

b. Find ௙
(௫ା௛)ି௙(௫)

௛
, ℎ ≠ 0 

29. If 








200),200(25.030

2000,30
)(

tt

t
xC .     (a) Find C(150)          (b)  C(250)    

For exercises 30-33, write the equation of the line, in slope-intercept form, that satisfies the following condition  
30. Slope = 5, passes through (2,–1). 
31. Passes through (4,2) and (–1,12) 
32. Passes through (5,1) and is parallel to 4𝑥 − 3𝑦 − 1 = 0 
33. Passes through (–4, –3) and is perpendicular to 2𝑥 − 𝑦 + 3 = 0 

 
34. Is the line that passes through (2,–4) and (3,2) parallel or perpendicular to the line passes through (–4,2) and  

(–3,8)? 

35. What is the domain of 𝑔(𝑥) = √5𝑥 − 10? 

36. What is the domain of 𝑓(𝑥) =
௫ିସ

௫మିସ
? 

37. Find the domain of ℎ(𝑥) =
ସ

య

ೣ
ିଵ

 

38. Express ℎ(𝑥) = √2𝑥ଶ + 3𝑥 − 6
య  as composite of two functions f and g. 

39. Use the graph the graph of 𝑓(𝑥) = 𝑥ଶ  to graph 𝑔(𝑥) = −𝑓(𝑥 + 1) − 3 

40. What is the domain of 𝑓(𝑥) =
௫మିସ

௫మିଷ௫ାଶ
? 

 

  



 
Def:  A circle is the set of all points (called a locus) that are 

equidistant from a fixed point, called the center.  The fixed 
distance from the circle’s center to any point on the circle is 
called the radius. 

 
 
On a set of axes, the distance of the radius would be: 

22 )()( kyhxr   

If you square both sides, you get: 

  
222 )()( rkyhx   

This is the Standard Form for the Equation of a Circle. 
 
Ex.  Write the standard form equation of a circle whose  
1.   center is (3,4) and radius is 4   2.  center is (5,4) and passes thru (-1, -4) 
 
 
 
 
3.   has a diameter whose endpoints are (-4, 3) and (4, 9) 
 
 
 
 
 
Def:  The General Form of the Equation of a Circle is 

  022  FEyDxyx , where D, E, and F are real number. 

 
Ex.  Write the General Form equation of a circle whose 

1.   standard form is 16)2()3( 22  yx   2.  Center is (5,6) and radius √8 

 
 
 

Ex.  What is the center and radius of a circle whose equation is 0236422  yxyx ? 

 
 
 
 

 
 
 
 
 
Homework:  Pg. 250 – 251 #3-18(3’s), 19-27o,  31-39o,  43, 47, 51, 55, 57 

),( kh  

),( yx  

r 

 
(𝑥 − 3)ଶ + (𝑦 − 4)ଶ = 4ଶ 
(𝑥 − 3)ଶ + (𝑦 − 4)ଶ = 16 

𝑟ଶ = (5 − (−1))ଶ + (4 − (−4))ଶ = 6ଶ + 8ଶ = 100 
 
(𝑥 − 5)ଶ + (𝑦 − 4)ଶ = 100 

𝑑 = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ = ඥ(4 − (−4))ଶ + (9 − 3)ଶ = √64 + 36 = 10   →      𝑟 = 5   →  𝑟ଶ = 25 
 

𝐶𝑒𝑛𝑡𝑒𝑟 𝑖𝑠 𝑡ℎ𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡: ቆ
𝑥1 + 𝑥2

2
,
𝑦

1
+ 𝑦

2

2
ቇ =  ቆ

−4 + 4

2
,
3 + 9

2
ቇ = (0,6) 

Equation is:   (𝑥 − 0)ଶ + (𝑦 − 6)ଶ = 25  →   𝑥ଶ + (𝑦 − 6)ଶ = 25 

 

 

𝑥ଶ − 6𝑥 + 9 + 𝑦ଶ − 4𝑥 + 4 = 16 

𝑥ଶ + 𝑦ଶ − 6𝑥 − 4𝑦 − 3 = 0 
(𝑥 − 5)ଶ + (𝑦 − 6)ଶ = (√8)ଶ 
𝑥ଶ − 10𝑥 + 25 + 𝑦ଶ − 12𝑥 + 36 = 8 

𝑥ଶ + 𝑦ଶ − 10𝑥 − 12𝑦 + 53 = 0 

𝐶𝑜𝑛𝑣𝑒𝑟𝑡 𝑡𝑜 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚:  Using Completing the Square 
𝑥ଶ + 4𝑥 + ____ + 𝑦ଶ − 6𝑦 + ____ = 23 + ____ + _____ 
𝑥ଶ − 4𝑥 + 4 + 𝑦ଶ − 6𝑦 + 9 = 23 + 4 + 9 

(𝑥 − 2)ଶ + (𝑦 − 3)ଶ = 36 

𝐶𝑒𝑛𝑡𝑒𝑟 𝑖𝑠 (2,3) 

𝑟𝑎𝑑𝑖𝑢𝑠 =  √36 =   6 

Completing the square:   

1. Take ½ of the linear term  

2. Square it and add to both sides 
1

2
 (−4) = −2 →  +4 

1

2
(−6) = −3 →  +9 

1

2
(−6) = −3 →  +9 



                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

1.9 Distance and Midpoint Formulas: Circles 
 

Suppose two points P and Q have coordinates ),( 11 yx and 

),( 22 yx  respectively.   

 
Th:  The distance, d, between points P and Q, is defined: 

2
12

2
12 )()( yyxxd   

Proof: 
 
 
 
 
 
 
 
\ 

Ex.  Find the distance between the following points: 
 1.   (4,2) and (8,5)  2.  (-5,3) and (7,-2)  3.   (-2,4) and (2, -4) 
 
 
 
 
 
Th:  Consider a line segment whose endpoints are ),( 11 yx and ),( 22 yx  The coordinates of the segment’s 

midpoint are: 







 

2
,

2
2`21 yyxx

 

 
Ex.  Find the midpoint of the segment whose endpoints are 
1.   (4,2) and (10,8)  2.  (5,1) and (10, 5)  3.  (3, -2) and (-9, 7) 
 
 
 
 
 
Ex.  If the midpoint of a segment is (5, 2) and one endpoint is (-3,7), find the other endpoint. 

𝑥௠ =
𝑥ଵ + 𝑥ଶ

2
 →   2𝑥௠ = 𝑥ଵ + 𝑥ଶ   →   𝑥ଶ = 2𝑥௠ − 𝑥ଵ              𝑦ଶ = 2𝑦௠ − 𝑦ଵ 

 
𝑥ଶ = 2(5) − (−3) = 10 + 3 = 13 

𝑦ଶ = 2(2) − 7 = 4 − 7 = −3 
 
𝐸𝑛𝑑𝑝𝑜𝑖𝑛𝑡 𝑖𝑠 (13, −3)  
 
 
 

P ),( 11 yx  

),( 22 yx

 Q 
 

R 
(𝒙𝟐, 𝒚𝟏) Using the Pythagorean Theorem on Right ∆𝑃𝑅𝑄: 

 
𝑃𝑄ଶ = 𝑃𝑅ଶ + 𝑄𝑅ଶ 

𝑃𝑄ଶ = (𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ 

𝑃𝑄 = 𝑑 = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ 

𝑦ଶ − 𝑦ଵ 

𝑥ଶ − 𝑥ଵ 

𝑑 = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ 

𝑑 = ඥ(8 − 4)ଶ + (5 − 2)ଶ 

𝑑 = √16 + 9 =  √25 

𝑑 = 5 

𝑑 = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ 

𝑑 = ඥ(7 + 5)ଶ + (−2 − 3)ଶ 

𝑑 = √144 + 25 =  √169 

𝑑 = 13 

𝑑 = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦ଶ − 𝑦ଵ)ଶ 

𝑑 = ඥ(2 + 2)ଶ + (−4 − 4)ଶ 

𝑑 = √16 + 64 =  √80 

𝑑 = 4√5 

൬
𝑥ଵ + 𝑥ଶ

2
,
𝑦ଵ + 𝑦ଶ

2
൰ 

൬
4 + 10

2
,
2 + 8

2
൰ 

(7, 5) 
 

൬
𝑥ଵ + 𝑥ଶ

2
,
𝑦ଵ + 𝑦ଶ

2
൰ 

൬
5 + 10

2
,
1 + 5

2
൰ 

൬
15

2
, 3൰ 

൬
𝑥ଵ + 𝑥ଶ

2
,
𝑦ଵ + 𝑦ଶ

2
൰ 

൬
3 − 9

2
,
−2 + 7

2
൰ 

൬−3,
5

2
൰ 

(-3,7)         (5, 2)   (x, y) 
    (5+8, 25)=(13, 3) 

    +8,5 +8, 5 









Def:     A function is a relation such that each element in the domain 
corresponds to exactly ONE element in the range. 

 
𝑓(𝑥) is pronounced “f of x” and means “the value of function f at x”. 

 
Evaluating a function:   
Given function 𝑦 = 𝑓(𝑥), then 𝑓(2) means the value of function when 
x = 2. 
 

A graph is a function if it passes the Vertical Line Test (VLT) 
o The vertical line test means that if you draw vertical 

lines through the graph, that it would only cross 
through the graph 1 time. 

o If the graph fails the VLT, then the relation is NOT a 
function. 

 

Identifying Domain and Range Using a Function’s Graph: 
Suppose you have the graph on the right: 
 
To find the domain –  Look at the x-coordinates of the left 

most and right most points.   
 
To find the range -   Look at the y-coordinates of the lowest 

and highest points. 
 

Def:  A function is  
1. increasing on an open interval I, if 𝑓(𝑥ଵ) < 𝑓(𝑥ଶ) whenever 𝑥ଵ < 𝑥ଶ 

for any 𝑥ଵ and 𝑥ଶ in the interval. 
2. decreasing on an open interval I, if 𝑓(𝑥ଵ) > 𝑓(𝑥ଶ) whenever 𝑥ଵ < 𝑥ଶ 

for any 𝑥ଵ and 𝑥ଶ in the interval. 
3. constant on an open interval I, if 𝑓(𝑥ଵ) = 𝑓(𝑥ଶ) whenever 𝑥ଵ < 𝑥ଶ 

for any 𝑥ଵ and 𝑥ଶ in the interval. 

Relative Extrema: (Relative Maximums and Minimums) 
1. A function has a relative maximum at x=c if the function changes 

from an increasing function to a decreasing function at x = c.   
 For all x around c, f(x) < f(c) 

2. A function has a relative minimum at x=c if the function changes 
from a decreasing function to an increasing function at x = c.   

 For all x around c, f(x) > f(c) 
 

Def:  A function 𝑦 = 𝑓(𝑥) is  
1. an even function if 𝑓(−𝑥) = 𝑓(𝑥) for all x in the domain of f. 

 This means if you plug in – 𝑥 in for 𝑥 and simplify, you get 
the original function 𝑓(𝑥) 

 Even functions are symmetric about the y-axis (y-axis 
divides the function into mirror images) 

2. an odd function if 𝑓(−𝑥) = −𝑓(𝑥) for all x in the domain of f. 
 This mean if you plug in – 𝑥 in for 𝑥 and simplify, you get 

the original function 𝑓(𝑥) with all the signs changed. 
 Odd functions are symmetric about the origin (it looks the 

same upside down as right side up) 

Intercepts: 
Def:  An intercept is where a graph crosses an axis. 

(a) The x-intercept is where the graph crosses the x-axis.   
 Has coordinates (a, 0) 

(b) The y-intercept is where the graph crosses the y-axis 
 Has coordinates (0, b) 

 
To find the x-intercept:   Set the y value equal to 0 and solve for x. 
 
To find the y-intercept:  Set the x value equal to 0 and solve for y. 
 

Def:  A function that is defined by two or more equations over a 
specified domain is called a piecewise function. 

 
Ex.   
 









1,22

1,12

xx

xx
y

   

 

Def:  The slope of a line through distinct points ),( 11 yx  and ),( 22 yx  is 

 

12

12

xx

yy

xinchange

yinchange

x

y






   this is also referred to as 

""

""

run

rise  

 provided that 21 xx 
 

There are 4 Kinds of Sloped Lines: 
1. Positive Slope – as you move from left to right, the line goes up 
2. Negative Slope – as you move from left to right, the line goes down 
3. Zero Slope – horizontal line 
4. No Slope – vertical line 

 
Property:  2 Lines are parallel if they have the same slope. 
  

21 mm   

Property: 2 lines are perpendicular if their slopes are negative reciprocals. 
  

2
1

1

m
m 

   

Equations of Lines:  There are several different forms of equations for lines. 
1. Point-Slope Form:  For a non-vertical line whose slope is m and passes 

through a point ),( 11 yx  

)( 11 xxmyy    

2. Slope-Intercept Form:  For a non-vertical line with slope m and y-intercept b 
𝑦 = 𝑚𝑥 + 𝑏  

3. Equation of a Horizontal Line:  All horizontal line are of the form 𝑦 = 𝑘, 
where k is any real number 

Ex.  y = 4  y = -2  y = 0    
4. Equation of a Vertical Line:  All vertical line are of the form 𝑥 = 𝑘, where k 

is any real number 
Ex.  x = 8  x= -5  x = 0     

5. General Form of a Line:  Every line has an equation that can be written in 
the general form:  𝐴𝑥 + 𝐵𝑦 + 𝐶 = 0  

Chapter 1: Functions and Graphs        Review Sheet 

Things to Know 
  

For x < 1, you use the first 
expression, for all other 
values of x, use the 2nd 
expression (2x-2) 



Distance Formula:   Midpoint Formula:
 

2
12

2
12 )()( yyxxd 

  





 

2
,

2
21̀21 yyxx

 

Def:  The Average Rate of Change of a Function 
Let ))(,( 11 xfx and ))(,( 22 xfx  be two distinct points on the graph of 𝑦 = 𝑓(𝑥).  

The average rate of change of f from x1  to x2,  denoted by 

 x
y




 (“delta y over delta x” = “change in y over the change in x”) is 

 

12

12 )()(

xx

xfxf

x

y






    

 

Def:  Suppose an object’s position is expressed by the function 𝑠(𝑡), where t 
is time.  The average velocity of the object from time 𝑡ଵ to  𝑡ଶ is  

12

12 )()(

tt

tsts

t

s






  

 

Vertical Shift 
 A vertical shift occurs to a standard graph, when the graph 

“shifts” up or down.   
Def:  A function 𝑓(𝑥) will have a vertical shift into a new function 

𝑔(𝑥) if for any real number k:   𝑔(𝑥) = 𝑓(𝑥) + 𝑘   
 The curve will have the exact same shape, it will 

just be higher or lower than its original form. 
 The shift will be upward if k > 0 
 The shift will be downward if k < 0 

 

Horizontal Shift 
 A horizontal shift to a standard graph when the graph “shifts” 

left or right. 
Def:  A function 𝑓(𝑥) will have a horizontal shift into a new function 

𝑔(𝑥) if for any real number k:   𝑔(𝑥) = 𝑓(𝑥 + 𝑘)   
 The curve will have the exact same shape, it will just 

be left or right than its original form. 
 The shift will be to the right k units if k < 0 
 The shift will be to the left k units if k > 0 

 

Reflections of Graphs 
Def:  The graph of 𝑦 = −𝑓(𝑥) is the graph of the 𝑦 = 𝑓(𝑥) reflected over the 

x-axis. 
 Basically: The y-coordinate changes sign:   (x, y)  (x, -y) 

 
Def:  The graph of 𝑦 = 𝑓(−𝑥) is the graph of the reflection of 𝑦 = 𝑓(𝑥) over 

the y-axis. 
 Basically:  The x-coordinate changes sign:  (x, y)  (-x, y) 

 

Dilations:  Stretching and Shrinking 
Def: Vertical Stretching and Shrinking 

Let f be a function and c be a positive real number. 
1. If c > 1, the graph of 𝑦 = 𝑐𝑓(𝑥) is the graph of 𝑦 = 𝑓(𝑥) vertically 

stretched by multiplying each of the y-coordinates by c. 
2. If 0 < c < 1, the graph of 𝑦 = 𝑐𝑓(𝑥) is the graph of 𝑦 = 𝑓(𝑥) vertically 

shrunk by multiplying each of the y-coordinates by c. 
Def: Horizontal Stretching and Shrinking 

Let f be a function and c be a positive real number. 
1. If c > 1, the graph of 𝑦 = 𝑓(𝑐𝑥) is the graph of 𝑦 = 𝑓(𝑥) horizontally 

shrunk by dividing each of the x-coordinates by c. 
2. If 0 < c < 1, the graph of 𝑦 = 𝑓(𝑐𝑥) is the graph of 𝑦 = 𝑓(𝑥) horizontally 

stretched by dividing each of the x-coordinates by c. 
A function can be transformed with more than one transformation if you 
perform them in the following order: 

1. Horizontal Shift 
2. Stretching or shrinking 
3. Reflection 
4. Vertical Shift 

 

Finding Domain:  If you do not have the graph of a function 𝑦 = 𝑓(𝑥) 
o To find the domain of a function, you are answering the following 

question:  What are all the possible values of x? 
 Or better:  What values CAN’T x be? 

o How do you find domain? 
1. Assume (unless stated) the domain is All Real values 
2. If x is in the bottom of a fraction, then set the bottom  

0 and solve for x 
3. If x is in a radical (even root), then set the inside of the 

radical ≥ 0 and solve for x 
4. If x is in a radical which is the bottom of a fraction, then 

set the inside of the radical > 0 and solve for x 
 

Algebra of Functions:  Let f and g be two functions.  The following 
functions are defined: 

1. Sum of 2 functions:  (𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥) 
2. Difference of 2 functions: (𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) 
3. Product of 2 functions:  (𝑓𝑔)(𝑥) = 𝑓(𝑥) ∙ 𝑔(𝑥) 

4. Quotient of 2 functions:  ቀ೑

೒
ቁ (𝑥) =

௙(௫)

௚(௫)
, provided 𝑔(𝑥) ≠ 0 

  *** In all cases, the domains will be the set of real numbers common to 
the domains of f and g: 𝐷௙ ∩ 𝐷௚ 
 

Composite Functions:   
Let f and g be functions, then the composite of f with g, written ))(( xgf  is 

denoted by:    ))(()]([))(( xgfxgfxgf   

** The domain of the composite function is the set of all x such that 
1. x is in the domain of g 
2. 𝑔(𝑥) is in the domain of f. 

 

Def:  A function defined by reversing a one-to-one function f is the inverse of f. 

 Notation )(1 xf 
 

 Graphically:  The inverse of a function y = f(x) is the reflection over 
the line y = x 

 Algebraically:  The inverse satisfies 

xxffxff   ))(())(( 11   

To find an Inverse: Change 𝑓(𝑥) to y 
1. Interchange x and y in the original equation 

2. Solve for y which is )(1 xf   

Circles:     

Standard Form for the Equation of a Circle: 222 )()( rkyhx   
  Center: (h, k)   radius = r 

General Form for a Circle:  022  FEyDxyx  

Convert from General to Standard: 
1. Group  x’s and y’s and move constant to the other side (set up Completing the 

square) 
2. Complete the square for both x and y (add the constants to the other side as well) 
3. Write the quadratics in factored form: i.e. (x – h)2 

TRANSFORMATIONS OF FUNCTIONS 

 
 
 
 
  

Property: 
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Name________________________________________________  Chapter 1 Sample Test 
Precalculus – Period_______   Form A 
 
A.  Answer each of the following questions.  Place your answers in the space provided on the right.  [2 points each] 

1. Given𝑓(𝑥) = 𝑥ଶ − 𝑥 − 4, find 𝑓(−2). 1._____________ 

2. Is the function 𝑓(𝑥) = 𝑥ଶ − 8 an even function, odd function, or neither? 2._____________ 

3. What is the distance between the points whose coordinates are (5, 3) and (-3, 18)? 3._____________ 

4. What is the equation of the line perpendicular to 3𝑥 − 4𝑦 + 6 = 0 and passes through 
(1,1)? 

4._____________ 

5. What is the domain of 𝑓(𝑥) =
௫మିସ

௫మିଷ௫ାଶ
? 5._____________ 

6. If 𝑓(𝑥) = 𝑥ଶ − 3𝑥 and 𝑔(𝑥) = 2𝑥 + 1, then find )2)(( gf   6._____________ 

7. If 𝑓(𝑥) = 5 + 𝑥ଶ and 𝑔(𝑥) = 𝑥ଶ − 1, then what is the value of (𝑓 + 𝑔)(2)? 7._____________ 

8. What is the slope of the line that passes through (2,1) and (-1,7)? 8._____________ 

9. What is the domain of 𝑔(𝑥) = √5𝑥 − 10? 9._____________ 

10. What is the inverse of 𝑓(𝑥) = 3𝑥 − 2? 10._____________ 

11. If 𝑓(𝑥) = 4𝑥ଶ − 3𝑥, the what is 𝑓(𝑥 + 1) in simplest form? 11._____________ 

12. Express ℎ(𝑥) = √2𝑥ଶ + 3𝑥 − 6
య  as composite of two functions f and g. 12. f(x)=_________ 

 

g(x)=_________ 

  
B.  Answer each of the following questions.  Show all work for partial credit. 
13.  What is the y-intercept of the line perpendicular to 4𝑥 − 5𝑦 + 8 = 0 that passes through (1,1)? 

  
14.  On the set of axes, the graph of 𝑓(𝑥) = 𝑥ଶ is shown.   

(a) Use the graph to graph 𝑔(𝑥) = −𝑓(𝑥 + 1) − 3 
(b) What is the equation of 𝑔(𝑥)? 

 
 
 
 
  



                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
                 
 

15. Consider the graph of 𝑦 = 𝑓(𝑥).  Answer each of the following questions 
based on the graph. 
(a) What is the range of f ? 
(b) On what interval is f increasing?  
(c) On what interval is f decreasing?  
(d) What are the coordinates of the relative maximum?  
(e) What are the coordinates of the relative minimum?  
(f) What are the x intercept(s)?  
(g) What are the y intercept(s)? 

 
 
16. Consider the function𝑓(𝑥) =

௫ିଷ

௫ାଶ
.   

(a) What is the domain? 
(b) Find 𝑓ିଵ(𝑥)  

(c) What is the domain of 𝑓ିଵ(𝑥)? 
(d) What is the range of f ?

 

 

 

 

17. Consider the circle whose general form equation is 𝑥ଶ + 𝑦ଶ + 4𝑥 − 6𝑦 − 3 = 0 
(a) Write the equation of the circle in Standard Form. 
(b) What is the center of the circle? 
(c) What is the radius of the circle? 
(d) On the set of axes, draw, to the best of your ability, the circle. 

 

 (a)___________________ 
 
 (b)___________________ 
 
 (c)___________________ 

 

 

 




































