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TOPIC: RECTANGULAR COORDINATE SYSTEM 

Graphs & the Rectangular Coordinate System 

blankGraphing in this course usually involves plotting ________ or ___________ on the rectangular coordinate system. 

Rectangular Coordinate System (“Cartesian Plane”): 2 perpendicular __________________ form a 2-D plane. 

▪ Horizontal axis is the ___– axis 

▪ Vertical axis is the ___– axis 

▪ Ordered pairs / points: Position always in form ______ 

▪ Origin: point (__,__) where 𝒙 & 𝒚 axes intersect 

𝒙 values are [ ＋ | − ] [ RIGHT | LEFT ] of origin 

𝒚 values are [ ＋ | − ] [ ABOVE | BELOW ] origin 

▪ Quadrants: 𝒙 & 𝒚 axes divide graphs into 4 __________. 

Q1 starts at top-right, #s continue counter-clockwise 

EXAMPLE: Plot the points 𝑨 (4, 3), 𝑩 (−3, 2), 𝑪 (−2, −3), 𝑫 (5, −4), 𝑬 (0,0), 𝑭 (0, −3) on the graph above. 

EXAMPLE: Graph the points 𝑾 (1, −2), 𝑿 (5, 2), 

𝒀 (−3, −4), 𝒁 (−4, 3). Identify the quadrant of each point. 
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TOPIC: EQUATIONS OF TWO VARIABLES 

Solving Two Variable Equations 

blankInstead of just ONE variable, many equations in this course will involve TWO variables: ___ & ___ 

blankIf asked to determine if points (𝑥, 𝑦) “satisfy” an equation, ___________ 𝒙 & 𝒚 values to check if equation is true. 

blankThe graph of an equation is just a visual representation of all (𝑥, 𝑦) which make equation true. 

When points DO satisfy an equation, they [ ARE | ARE NOT ] on the graph of that equation. 

When points DO NOT satisfy an equation, they [ ARE | ARE NOT ] on the graph of that equation. 

EXAMPLE: The graph of the equation 𝒙 + 𝒚 = 𝟓 is a line, as shown in the diagram below. a) Determine if the points 

(3, 2), (4,1), (0,0), & (−1,3) satisfy the equation. b) Plot each of the points on the graph. 

Equations with TWO VariablesEquations with ONE Variable 

𝒙 + 𝟐 = 𝟓 

𝒙 = 𝟑 

1 2 3 4 5-1 0 
𝒙 

Solution: _________ point (𝒙) on a 1D line 

𝒙 + 𝒚 = 𝟓 

𝒙 = ? 𝒚 = ? 
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TOPIC: EQUATIONS OF TWO VARIABLES 

Graphing Two Variable Equations by Plotting Points 

blankTo graph an equation, calculate & plot _____________________ that make the equation true. 

EXAMPLE: Graph the equation −𝟐𝒙 + 𝒚 = −𝟏 by creating ordered pairs using 𝒙 = −2, −1, 0, 1,2. 

blankIf you’re not given 𝒙-values to evaluate, choose your own! 

GRAPHING BY PLOTTING POINTS 

1) Isolate 𝒚 to left side: 𝒚 = … 

2) Calculate 𝒚-values from 3-5 chosen 𝒙-values 

3Plot (𝑥, 𝑦) points from Step 2 

4)Connect points with line/curve 
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TOPIC: EQUATIONS OF TWO VARIABLES 

PRACTICE: Graph the equation 𝒚 − 𝒙𝟐 + 𝟑 = 𝟎 by choosing points that satisfy the equation. 

GRAPHING BY PLOTTING POINTS 

1) Isolate 𝒚 to left side: 𝒚 = … 

2) Calculate 𝒚-values from 3-5 chosen 𝒙-values 

3) Plot (𝑥, 𝑦) points from Step 2 

4) Connect points with line/curve 

𝒙 𝒚 Ordered Pair 

(𝒙, 𝒚) 
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TOPIC: EQUATIONS OF TWO VARIABLES 

PRACTICE: Graph the equation 𝒚 = √𝒙 + 𝟏 by choosing points that satisfy the equation. (Hint: Choose positive 

numbers only) 

𝒙 𝒚 Ordered 
Pair 

GRAPHING BY PLOTTING POINTS 

1) Isolate 𝒚 to left side: 𝒚 = … 

2) Calculate 𝒚-values from 3-5 chosen 𝒙-values 

3) Plot (𝑥, 𝑦) points from Step 2 

4) Connect points with line/curve 
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TOPIC: EQUATIONS OF TWO VARIABLES 

Graphing Intercepts 

EXAMPLE: Write the 𝒙-intercepts & 𝒚-intercepts of the 

graph below. 

bulletIf asked for “𝑥- or 𝑦-intercept”, simply write the 𝑥 or 𝑦-value. If asked for just “intercepts”, write the ordered pairs. 

𝒙 – Intercept 𝒚 – Intercept 

INTERCEPTS: Ordered pairs/point(s) where graph crosses 𝒙 or 𝒚 axis 

𝒚 – intercept: 𝒚 value when graph crosses [ 𝒙 | 𝒚 ] axis 

[ 𝒙 | 𝒚 ] value is ALWAYS zero 
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𝒙 – intercept: 𝒙 value when graph crosses [ 𝒙 | 𝒚 ] axis 

[ 𝒙 | 𝒚 ] value is ALWAYS zero 

𝒙 – intercept: _________ 

𝒚 – intercept: _________ 
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EXAMPLE: Find the intercepts of the graph below. 

Intercepts: _____________ 

𝒙 – intercept 

𝒚 – intercept 
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TOPIC: LINES 

Slopes of Lines 

TableTableTableTableTableTableTableTableTableTableTableTableTable

TableTableTableTableTableTableTableTableTableTableTableTableTableTableTableTableTable

TableTableTableTableTableTableTableTableTableTableTableTableTableTableTable) = (1, 2) instead. 

TableTableTable

Table
Table
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Δ𝒚 = ___ 
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(𝑥, 𝑦) TableTableTableTableTableTableTableTableTableTableTableTableTableTableTableTable
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TOPIC: LINES 

PRACTICE: Find the slope of the line shown below. 

PRACTICE: Find the slope of the line containing the points (1,1) and (4,3). 
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TOPIC: LINES 

Types of Slope 

blankSlope can be positive, negative, zero, or undefined. 

If line goes UP from left to right, slope is [ + |  ] 

If line goes DOWN from left to right, slope is [ + |  ] 

𝒎 = 
𝜟𝒚 

𝜟𝒙 
= 

𝒚𝟐−𝒚𝟏 

𝒙𝟐−𝒙𝟏 

(Slope) 

𝑚 = 
 

 
= 

𝑚 = 
 

 
= 

𝑚 = 
 

 
= 

𝑚 = 
 

 
= 

HORIZONTAL line: slope is [ 𝟎 | UNDEFINED ] 

VERTICAL line: slope is [ 𝟎 | UNDEFINED ] 

𝒚 = # 

𝒙 = # 
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TOPIC: LINES 

PRACTICE: Graph a line with a slope of 0 that passes through the point (3, 2). 

PRACTICE: Which of the following graphs below represents the equation 𝑥 = 3? 
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TOPIC: LINES 

Slope – Intercept Form 

blankWe can write the equation of a line using its ___________ & ________________. 

            

EXAMPLE: In the graph below, identify the 𝒚 – intercept & slope. 

Write the equation in slope-intercept form. 

(Slope – Intercept Form) 

𝒚 = __𝒙 + __ 

𝒎 = 
𝒚𝟐−𝒚𝟏 

𝒙𝟐−𝒙𝟏 
= 

𝜟𝒚 

𝜟𝒙 

Slope = 2 𝒚 – Intercept = 

𝑦 – value where line crosses 𝒚 – axis 
(𝑥 = 0) 

𝑏 = ______ 

𝑚 = ______ 

𝑦 = ___ 𝑥 +____ 
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TOPIC: LINES 

PRACTICE: In the graph shown, identify the 𝒚 – intercept & slope. Write the equation of this line in Slope-Intercept 

form. 
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TOPIC: LINES 

Graphing Lines from Equations in Slope-Intercept Form 

blankA line equation in slope-intercept form tells you everything you need to graph it!    

EXAMPLE: Identify the 𝒚 – intercept & slope of 𝑦 = 
 

 
𝑥 + 1, then graph the equation. 

PRACTICE: Identify the 𝒚 – intercept & slope of 𝑦 = 2𝑥  3. Then graph the equation. 

Graphing Lines in Slope-Intercept Form

1) Plot 𝒚 – intercept (0, 𝑏) 

2) Plot ONE more point using slope  
𝒓𝒊𝒔𝒆 

𝒓𝒖𝒏 
: 

3) Connect points with a line 

𝑏 = ______ 

𝑚 = ______ 

𝒚 = 𝒎𝒙 + 𝒃 
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TOPIC: LINES 

Point – Slope Form 

blankIf asked to write the equation of a line passing through a point that is _____ the 𝑦-intercept, use Point-Slope Form. 

PRACTICE: Write the point-slope form of the equation of a line with a slope of  
 

5 
that passes through (1,3). Then 

graph the equation. 

FORMS OF LINEAR EQUATIONS 

SLOPE-INTERCEPT POINT-SLOPE FORM #3 
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 Given 𝒎 & 𝑏, asked for graph/EQ 

Given graph/EQ, asked for 𝒎 & 𝑏 

Given 𝒎 & point (𝑥, 𝑦) 
OR 

Given 2 points (𝑥, 𝑦) & (𝑥, 𝑦) 

E
X

A
M

P
L

E
 

Graph the equation 𝑦 = 
 

 
𝑥  1 a) Write the equation of a line in point – slope form with slope = 

 

 

which passes through (3,1). 

b) Graph the line 

c) Rewrite your equation from 

part (a) in Slope-Intercept form 

𝒚  𝒚𝟏 = 𝒎(𝒙  𝒙𝟏)𝒚 = 𝒎𝒙 + 𝒃 
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TOPIC: LINES 

PRACTICE: Write the point-slope form of the equation of a line with a slope of 0 that passes through (2, 4). Then 

graph the equation. 
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TOPIC: LINES 

Finding Equations of a Line Given 2 Points 

blankSometimes you will not be given slope, and you’ll be asked to write an equation when given TWO points. 

blankUse __________ of the two points as (𝒙𝟏, 𝒚𝟏) 

EXAMPLE: Write the equation of the line passing through the points (1, 5) & (2, 4), and graph it. 

FORMS OF LINEAR EQUATIONS 

SLOPE-INTERCEPT POINT-SLOPE FORM #3 

E
Q
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 Given 𝒎 & 𝑏, asked for graph/EQ 

Given graph/EQ, asked for 𝒎 & 𝑏 

Given 𝒎 & point (𝑥, 𝑦) 
OR 

Given 2 points (𝑥, 𝑦) & (𝑥, 𝑦) 

𝒎 = 
𝒚𝟐−𝒚𝟏 

𝒙𝟐−𝒙𝟏 

(Slope) 

𝒚  𝒚𝟏 = 𝒎(𝒙  𝒙𝟏) 

(Point – Slope Form) 

𝒚  𝒚𝟏 = 𝒎(𝒙  𝒙𝟏) 𝒚 = 𝒎𝒙 + 𝒃 
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TOPIC: LINES 

PRACTICE: Write the point-slope form of the equation of a line that passes through the points (2,1) and (4,3). 

Then graph the equation. 
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TOPIC: LINES 

Standard Form of a Line 

blankWhen problems give a line in Standard Form and ask for Slope or Intercept, you’ll have to ____________ it. 

blankTo do this, __________ 𝒚 to left side of equation. 

EXAMPLE: Find the slope & 𝑦-intercept of the equation 9𝑥 + 3𝑦  12 = 0. 

blankTo graph a line in Standard Form, you can find the 𝒙 & 𝒚 intercepts quickly without rewriting in Slope-Intercept. 

blankFor 𝒙-intercept, set 𝑦 = 0 & solve for 𝒙. For 𝒚-intercept, set 𝑥 = 0 and solve for 𝒚. 

EXAMPLE: Graph the equation 3𝑥 + 2𝑦  6 = 0 by finding the intercepts without using Slope-Intercept form. 

FORMS OF LINEAR EQUATIONS 

SLOPE-INTERCEPT POINT-SLOPE STANDARD or “GENERAL” 

E
Q

N
U

S
E

 I
F

 Given/asked for 𝑏 Given (𝑥, 𝑦) & 

𝒎 or (𝑥, 𝑦) 

1) Asked to rewrite in other form 

OR 

2) Finding 𝑥 & 𝑦 ____________ 

1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 

-3 

-4 

-5 

𝑥 

𝑦 

𝒚  𝒚𝟏 = 𝒎(𝒙  𝒙𝟏) 𝑨𝒙 + 𝑩𝒚 + 𝑪 = 𝟎 𝒚 = 𝒎𝒙 + 𝒃 

4𝑥 + 2𝑦  6 = 0 𝑦 = 2𝑥 + 3 
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TOPIC: LINES 

PRACTICE: Find the slope & 𝑦-intercept of the line given by the equation 3𝑥 + 2𝑦  6 = 0. 

PRACTICE: Graph the equation 9𝑥 + 6𝑦 + 18 = 0 by finding the intercepts. 

FORMS OF LINEAR EQUATIONS 
SLOPE-INTERCEPT POINT-SLOPE STANDARD 

𝒚 - 𝒚𝟏 = 𝒎(𝒙 - 𝒙𝟏) 𝑨𝒙 + 𝑩𝒚 + 𝑪 = 𝟎 𝒚 = 𝒎𝒙 + 𝒃 
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1 2 3 4 5 -5 -4 -2 -1 -3 
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EXAMPLE: Write the equation of a line perpendicular to 
𝑥 + 4𝑦  8 = 0 that has a 𝑦-intercept of 3. 

Parallel Lines Perpendicular Lines 

EXAMPLE: Write the equation of a line passing through 
(1, 4) that is parallel to 𝑦 = 2𝑥  6. 
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TOPIC: LINES 

Parallel and Perpendicular Lines 

blankParallel & perpendicular lines are related by __________. 

FORMS OF LINEAR EQUATIONS 
SLOPE-INTERCEPT POINT-SLOPE STANDARD 

Slopes are _______; 𝑦-intercepts are __________ 
Lines never intersect 

Slopes have ___________ signs and are __________ 
Lines intersect at right angles (90°) 

𝒎𝟏 = 𝒎𝟐 

𝒎𝟏 =  
𝟏 

𝒎𝟐 

𝑦 = 3𝑥 + 2 𝑦 = 3𝑥  4 𝑦 = 3𝑥 + 2 𝑦 = 
 

 
𝑥  4 

𝒚 - 𝒚𝟏 = 𝒎(𝒙 - 𝒙𝟏) 𝑨𝒙 + 𝑩𝒚 + 𝑪 = 𝟎𝒚 = 𝒎𝒙 + 𝒃 
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TOPIC: LINES 

PRACTICE: Write an equation of a line that passes through the point (3, 4) and is parallel to the line 

𝑥 + 2𝑦 + 18 = 0. 

Ratti - Precalculus: A Right Triangle Approach

Ch. 2 - Graphs and Functions

Page 22



1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 
-3 
-4 
-5 
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1 2 3 4 5 
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-5 -4 -2 -1-3 
-1 
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-4 
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𝑥 
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TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

Relations and Functions 

blankRelation: A connection between ______ & ______ values. 

blankGraphically, they are represented as ___________ pairs (𝒙, 𝒚) 

blankFunction: A special type of relation where each input has at most ______ output. 

blankA way to quickly determine if a graph is a function or not is the Vertical Line Test: 

blankIf you can draw any vertical line that passes through more than 1 point, the graph _________ a function. 

[FUNCTION | NOT A FUNCTION] 

Inputs 
(𝒙) 

Outputs 
(𝒚) 

[FUNCTION | NOT A FUNCTION] 

[FUNCTION | NOT A FUNCTION] [FUNCTION | NOT A FUNCTION] 

1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 
-3 
-4 
-5 

𝑥 

𝑦 

(−𝟐, 𝟐) 

(𝟏, 𝟒) 

(𝟏, 𝟏) 

(𝟑, −𝟐) 

1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 
-3 
-4 
-5 

𝑥 

𝑦 

(−𝟒, 𝟐) 

(−𝟐, −𝟏)

(𝟏, 𝟐) 

(𝟑, 𝟒) 

Inputs 
(𝒙) 

Outputs 
(𝒚) 

Relations 

Functions 
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-1 
-2 
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-4 
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𝑥 

𝑦 

1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 

-3 
-4 
-5 

𝑥 

𝑦 

1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 

-3 
-4 
-5 

𝑥 

𝑦

TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

PRACTICE: State the inputs and outputs of the following relation. Is it a function? {(−3, 5), (0, 2), (3, 5)} 

PRACTICE: State the inputs and outputs of the following relation. Is it a function? {(2, 5), (0, 2), (2, 9)} 

PROBLEM: Determine below which of the graphs are functions (select all that apply). 

Inputs Outputs 

(𝑨) (𝑩) (𝑪) 

Inputs Outputs 
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EXAMPLE: Determine if each of the equations below is a function, or not a function. 

𝒚 + 𝟒 = 𝟑𝒙 
(𝑨) 

𝒙𝟐 + 𝒚𝟐 = 𝟐𝟓 
(𝑩) 

TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

Verifying if Equations are Functions 

blankTo verify if an equation is a function, you should __________ for _____ as a first step.   

blankIf an equation is a function, we can write it using function ___________ (replace ____ with ______). 

blankWe can write 𝒚 = 𝟑𝒙 − 𝟒 as _____ = 𝟑𝒙 − 𝟒 

𝒙 𝒚 

-1 

0 

1 

2 

𝒙 𝒚 

-1 

0 

1 

2 

If equation has an _______ power of y, then it is a 

[ FUNCTION | NOT A FUNCTION ]. 

If equation is a _______, then it is a 

[ FUNCTION | NOT A FUNCTION ]. 

Given A Graph: Given An Equation: 

Does the graph FAIL the V L T? Do any x's result in multiple y's? 

YES NO YES NO 

NOT A FUNCTION FUNCTION 
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TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

PRACTICE: Is the equation y = −2x + 10 a function?  If so, rewrite it in function notation and evaluate at f(3). 

PRACTICE: Is the equation y  + 2x = 10 a function? If so, rewrite it in function notation and evaluate at f(−1). 
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TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

Finding The Domain And Range Of A Graph 

blankThe domain of a graph is the allowed ___-values, and the range of a graph is the allowed ___-values. 

blankTo find the domain of a graph, “squish” to the ___-axis. To find the range, “squish” to the ___-axis. 

EXAMPLE: Determine the domain & range of the following graph below. Express the answer using interval notation. 

blankWhen we have multiple intervals or “jumps” in the graph, use the union symbol (___). 

blankThe [, ], ≤, ≥ symbols mean we [ INCLUDE | DON’T INCLUDE ] the value. 

blankThe (, ), <, > symbols mean we [ INCLUDE | DON’T INCLUDE ] the value. 

𝒙 

𝒚 

−𝟏−𝟐−𝟑−𝟒−𝟓 𝟏 𝟐 𝟑 𝟒 𝟓
−𝟏 

−𝟐 

−𝟑 

−𝟒 

−𝟓 

𝟏 

𝟐 

𝟑 

𝟒 

𝟓 

𝒙 

𝒚 

−𝟏−𝟐−𝟑−𝟒−𝟓 𝟏 𝟐 𝟑 𝟒 𝟓
−𝟏 

−𝟐 

−𝟑 

−𝟒 

−𝟓 

𝟏 

𝟐 

𝟑 

𝟒 

𝟓 
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TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

PRACTICE: Find the domain and range of the following graph (write your answer using interval notation). 

1 2 3 4 5 

5 
5 4 
0 

1 
5 

2 
0 

3 
5 

-5 -4 -2 -1-3 
-1 
-2 

-3 
-4 
-5 
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TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

Finding the Domain of an Equation 

blankYou may need to find the domain (allowed x-values) of a function when given an equation instead of a graph. 

blankFirst determine restrictions by identifying values that ________ the function. Two common situations: 

Domain: 𝒙-values that don’t make the inside of the square root __________. 

Domain: 𝒙-values that don’t make the denominator _________. 

EXAMPLE: Find the domain of the function 𝒇(𝒙) = 
𝟐 

𝒙−𝟓 
using interval notation. 

Domain: 

Graph of 𝒇(𝒙) = √𝒙: 

𝒙 

𝒚 

𝟏𝟐 𝟑 𝟒𝟓 𝟏 𝟐 𝟑 𝟓𝟏 

𝟐 

𝟑 

𝟒 

𝟓 

𝟏 

𝟐 

𝟑 

𝟒 

𝟓 

𝟒 

1) 𝒙 inside of a Square Root 

EXAMPLE: Find the domain of the function 𝒇(𝒙) = √𝒙 without graphing. 
Express using interval notation. 

Restriction: 𝒙-values that make √ negative: ______, therefore 

Restriction: 𝒙-values that make denominator 0: _______, therefore 

Domain: 

2) 𝒙 in the Denominator of a Fraction 
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TOPIC: INTRO TO FUNCTIONS & THEIR GRAPHS 

PRACTICE: Find the domain of 𝑓(𝑥) = √𝑥  4. Express your answer using interval notation. 

PRACTICE: Find the domain of 𝑓(𝑥) = 
 

−+6 
. Express your answer using interval notation. 
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TOPIC: COMMON FUNCTIONS 

Graphs of Common Functions 

blankThere are several graphs that may __________ show up in this course. 

Table

Table
TableTableTableTableTable

Table

Table Table

Table
Table

Table
Table

TableTable

Table

TableTable

Table

TableTable

Table

TableTable

Table

TableTable TableTable

TableTable

Table
Table

Table
Table

TableTable

Table

TableTable

Table

Table Table
Table

TableTableTableTable TableTableTableTableTable

Table 2 3 4 5 

5 
4 

Table
Table
Table

Table Table Table TableTable
-1 
-2 
-3 
-4 
-5 

Table Table Table Table Table

5 
4 

Table
Table
Table

Table Table Table TableTable
-1 
-2 
-3 
-4 
-5 

Table 2 3 4 5 

5 
4 

Table
Table
Table

Table Table Table TableTable
-1 
-2 
-3 
-4 
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TOPIC: TRANSFORMATIONS 
Intro to Transformations 

bullet


























 







    















𝐩(𝐱) = |𝒙 − 𝟑| + 𝟐 

𝐪(𝐱) = −|𝒙| 

𝐫(𝐱) = −𝟒|𝒙| 

(𝑨) 

(𝑩) 

(𝑪) 

𝒙 

𝒚 

𝒙 

𝒚(𝟏) (𝟐) (𝟑) 

𝒇(𝒙) 𝒇(𝒙) 𝒇(𝒙) 
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TOPIC: TRANSFORMATIONS 
Reflections 

blankA reflection is a transformation where the function appears to be “_________” over the ___ -axis, or the ___ -axis. 

EXAMPLE: Given 𝒇(𝒙) = 𝒙 + 𝟐, let 𝒉(𝒙) be the function 𝒇(𝒙) with a reflection over the 𝒙-axis. Sketch the 

graph of 𝒉(𝒙), and determine which of the functions below matches the new function 𝒉(𝒙). 

REFLECTION OVER [ X-AXIS | Y-AXIS ]REFLECTION OVER [ X-AXIS | Y-AXIS ] 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

𝒇(𝒙) ՜ 𝒇(−𝒙) 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5[ 𝒙’s | 𝒚’s ] change signs 

Transformations of Functions 

Reflection Shift Stretch 

(-1 , __) 

(-1 , __) 

𝒇(𝒙) ՜ −𝒇(𝒙) 

(__ , 1) (__ , 1) 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5 
-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

𝒉(𝒙) = 𝒙 − 𝟐 

(𝑨) 

𝒉(𝒙) = −𝒙 + 𝟐 

(𝑩) 

𝒉(𝒙) = −𝒙 − 𝟐 
(𝑪) 

𝒉(𝒙) = 𝒙 + 𝟐 

(𝑫) 

[ 𝒙’s | 𝒚’s ] change signs 
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TOPIC: TRANSFORMATIONS 

PROBLEM: Written below is a graph of the function 𝒇(𝒙). Sketch a graph of the function 𝒈(𝒙), where 𝒈(𝒙) is 

the function 𝒇(𝒙) after it has been reflected over the x-axis. 

PRACTICE: Written below is a graph of the function 𝒇(𝒙) = √𝒙 − 𝟐. If g(x) is a reflection of f(x) about the y-

axis what is the equation for g(x)? 
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TOPIC: TRANSFORMATIONS 
Shifting A Function 

blankA shift occurs when a function is moved ________________ and/or ________________ from its original position. 

VERTICAL SHIFT (𝒉 = 𝟎) HORIZONTAL SHIFT (𝒌 = 𝟎) 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

For 𝒇(𝒙) + 𝒌, graph shifts [ UP | DOWN ] 

For 𝒇(𝒙) − 𝒌, graph shifts [ UP | DOWN ] 

Transformations of Functions 
Reflection Shift Stretch 

(𝟎, 𝟎) 

(𝟎, ___) 

Vertical shifts change the 
[ 𝑥’s | 𝑦’s ] 

Horizontal shifts change the 
[ 𝑥’s | 𝑦’s ] 

(𝟎, 𝟎) (___, 𝟎) 

𝑓(𝑥) ՜ 𝑓(𝑥 − 𝒉) + 𝒌 

For 𝒇(𝒙 + 𝒉), graph shifts [ RIGHT | LEFT ] 

For 𝒇(𝒙 − 𝒉), graph shifts [ RIGHT | LEFT ] 

EXAMPLE: Given the function 𝒇(𝒙), sketch the transformation: 𝒇(𝒙 − 𝟐) + 𝟑 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5 -1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

𝒉 = ____ 

𝒌 = ____ 

𝑓(𝑥) ՜ 𝑓(𝑥 − 𝒉) + 𝒌 

SHIFTS 

General Form: 𝒇(𝒙) → 𝒇(𝒙 − 𝒉) + 𝒌 

𝑓(𝑥) ՜ 𝑓(𝑥 − 𝒉) + 𝒌 

(𝟎, 𝟎) 
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TOPIC: TRANSFORMATIONS 

PRACTICE: The green dotted line in the graph below represents the function 𝒇(𝒙). The blue solid line represents the 
function 𝒈(𝒙), which is the function 𝒇(𝒙) after it has gone through a shift transformation. Find the equation for 𝒈(𝒙). 

1 2 3 4 5 

5 
5 4 
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5 

-5 -4 -2 -1-3 
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TOPIC: TRANSFORMATIONS 
Graphs Of Shifted & Reflected Functions 

blankIt is possible to see a ____________ of transformations to a single function. 

EXAMPLE: If 𝒈(𝒙) is a transformation of the function 𝒇(𝒙) = |𝒙|, write the equation for the 𝒈(𝒙). 

Transformations of Functions 
Reflection Shift Stretch 

SHIFTSREFLECTION 

𝒙 

𝒚 

REFLECTIONS & SHIFTS 

𝒙 

𝒚 

𝒙 

𝒚 

𝒇(𝒙) ՜ 𝒇(𝒙 − 𝟑) + 𝟐𝒇(𝒙) ՜ −𝒇(𝒙) 𝒇(𝒙) ՜ −𝒇(𝒙 − 𝟑) + 𝟐 

(𝟎, 𝟎) 

(𝟑, 𝟐) 

(𝟎, 𝟎) 

(𝟑, 𝟐) 

𝒙 

𝒚 

−𝟏−𝟐−𝟑−𝟒−𝟓 𝟏 𝟐 𝟑 𝟒 𝟓−𝟏 
−𝟐 
−𝟑 
−𝟒 
−𝟓 

𝟏 
𝟐 
𝟑 
𝟒 
𝟓 
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TOPIC: TRANSFORMATIONS 

PROBLEM: If 𝒉(𝒙) is a transformation of 𝒇(𝒙) = 𝒙𝟑 where 𝒇(𝒙) is reflected over the x-axis, then shifted down 2 

units. (𝑨) write the equation for 𝒉(𝒙). (𝑩) Sketch a graph of 𝒉(𝒙). 
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TOPIC: TRANSFORMATIONS 
Stretches And Shrinks 

blankStretches/Shrinks occur when a ___________ (c) is multiplied inside or outside the function. 

EXAMPLE: Graphed below is the function 𝒇(𝒙). Sketch the graphs of the following functions: 

Transformations of Functions 
Reflection Shift Stretch 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 
-2 
-3 
-4 

-5 

1 
2 
3 
4 
5

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 
-4 

-5 

1 

2 

3 

4 

5 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 
-4 

-5 

1 

2 

3 

4 

5 

𝒇(𝒙) ՜ 𝒄 ∙ 𝒇(𝒙) 𝒇(𝒙) ՜ 𝒇(𝒄 ∙ 𝒙) 
Stretch 

Shrink 

Stretch 

Shrink 

● When ____< c < ____ the graph vertically 

[ STRETCHES | SHRINKS ] 

● When c > ____ the graph vertically 
[ STRETCHES | SHRINKS ] 

Vertical Stretch/Compress Horizontal Stretch/Compress 

● When ____< c < ____ the graph horizontally 
[ STRETCHES | SHRINKS ] 

● When c > ____ the graph horizontally 
[ STRETCHES | SHRINKS ] 

(𝑨) 

𝟐 ∙ 𝒇(𝒙) 

(𝑩) 
𝟏 

𝟐 
∙ 𝒇(𝒙) 

(𝑪) 

𝒇( 
𝟏 

𝟐 
∙ 𝒙) 
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TOPIC: TRANSFORMATIONS 

PROBLEM: Given that 𝒇(𝒙) = (𝒄 ∙ 𝒙)𝟐 , graph 𝒇(𝒙) when (𝑨) 𝑐 = 2, (𝑩) 𝑐 = 
 

 
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s 

Function: 𝒇(𝒙) Function: 𝒇(𝒙 − 𝟏) + 𝟐 

TOPIC: TRANSFORMATIONS 
Domain & Range of Transformed Functions 

blankA transformation can ___________ the domain and range of a function. 

blankWe can find the domain & range of a transformed function by ________________ the new graph. 

𝒙 

𝒚 

-1-2-3-4-5 1 2 3 4 5-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

𝒙 

𝒚 

-1 -2 -3 -4 -5 1 2 3 4 5 -1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

𝒙 

𝒚 

-1 -2 -3 -4 -5 1 2 3 4 5-1 

-2 

-3 

-4 

-5 

1 

2 

3 

4 

5 

EXAMPLE: Given𝒇(𝒙) = 𝒙𝟐 , VNHWFKDJUDSKRIWKHIXQFWLRQ𝒈(𝒙) = (𝒙 − 𝟑)𝟐 + 𝟐 and

determine its domainand range.

Domain → D: [−3, 3] 

Range → R: [−3, 3] 

Domain → D: [____, ____] 

Range → R: [____, ____] 

Domain Of 𝒇(𝒙): (−∞, ∞) 

Range Of 𝒇(𝒙): [𝟎, ∞) 

Domain Of 𝒈(𝒙): 

Range Of 𝒈(𝒙): 

𝑓(𝑥) ՜ 𝑓(𝑥 − 𝒉) + 𝒌 
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TOPIC: TRANSFORMATIONS 

PRACTICE: The green dotted curve below is a graph of the function 𝒇(𝒙). Find the domain and range of 𝒈(𝒙) (the 

blue solid curve), which is a transformation of 𝒇(𝒙). 
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5 4 
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5 

-5 -4 -2 -1-3 
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Domain of 𝒇(𝒙) = [−1, 3] 

Range of 𝒇(𝒙) = [−2, 4] 
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𝒇(𝒈𝒙) = 𝒈(𝒇𝒙) = 

TOPIC: FUNCTION COMPOSITION 
Function Composition 

blankFunction composition is like evaluating, but you replace the inside variable of a function with ANOTHER _________. 

Note: 𝒇𝐠𝐱 is often written as ___________. First letter = outside function, second letter = inside function 

EXAMPLE: Given the functions 𝒇𝒙 = 𝒙 + 𝟒 and 𝒈𝒙 = 𝒙𝟐 − 𝟑, find the following composite functions 
(fully simplify your answer). 

𝑨 𝑩 

𝒇𝟕 =  𝟐 + 𝟑  − 𝟏𝟎 𝒇(𝒈𝒙) =  𝟐 + 𝟑  − 𝟏𝟎 

𝒇𝒙 = 𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎 𝒇𝒙 = 𝒙𝟐 + 𝟑𝒙 − 𝟏𝟎 

𝒇𝟕 =  𝟐 + 𝟑  − 𝟏𝟎 𝒇𝟕 =  𝟐 + 𝟑  − 𝟏𝟎 

EVALUATING a Function COMPOSING a Function 

Result is a [ NUMBER | FUNCTION ] Result is a [ NUMBER | FUNCTION ] 

𝒈𝒙 = 𝒙 − 𝟐 
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TOPIC: FUNCTION COMPOSITION 

PRACTICE: Given the functions 𝒇𝒙 = √𝒙 + 𝟒 and 𝒈𝒙 = 𝒙  𝟐𝟐  𝟒, 𝑨 find 𝒇 ∘ 𝒈𝒙 and 𝑩 𝑔 ∘ 
𝑓𝑥. 

PRACTICE: Given the functions 𝒇𝒙 = 
𝟏 

𝒙𝟐−𝟐 
and 𝒈𝒙 = √𝒙 + 𝟐, 𝑨 find 𝒇 ∘ 𝒈𝒙 and 𝑩 𝑔 ∘ 𝑓𝑥. 
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Method 1: Compose → Evaluate 
Use when first asked to find 𝑓(𝑔𝑥) 

Method 2: Evaluate inside → Evaluate outside 

TOPIC: FUNCTION COMPOSITION 
Evaluating Composed Functions 

blankYou may have to compose functions and then ___________ at a specific value, 𝒇(𝒈#). Two common methods: 

PRACTICE: Given the functions 𝒇𝒙 = 𝒙 + 𝟑 and 𝒈𝒙 = 𝒙𝟐 , 𝑨 find 𝒇 ∘ 𝒈2 and 𝑩 𝑔 ∘ 𝑓2. 

𝒇𝒙 𝒈𝒙 

𝒇(𝒈𝒙) 

𝒇(𝒈#) 

𝒇𝒙 𝒈𝒙 

𝒈# 

𝒇(𝒈#) 

EXAMPLE: For 𝒇𝒙 = 𝒙𝟐 and 𝒈𝒙 = 𝒙  𝟏, find 

𝑓(𝑔𝑥) and then evaluate 𝒇(𝒈𝟑) 

EXAMPLE: For 𝒇𝒙 = 𝒙𝟐 and 𝒈𝒙 = 𝒙  𝟏, evaluate 
𝒇𝒈𝟑 
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TOPIC: FUNCTION COMPOSITION 
Domain Of Composite Functions 

bullet





EXAMPLE: Given the functions 𝒇𝒙 = 
𝟏 

𝒙−𝟐 
and 𝒈𝒙 = √𝒙, determine 𝒇 ∘ 𝒈𝒙 and its domain. 

PRACTICE: Given the functions 𝒇𝒙 = 𝒙𝟐 and 𝒈𝒙 = √𝒙  𝟖 find 𝒇 ∘ 𝒈𝒙 and determine its domain. 
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TOPIC: FUNCTION COMPOSITION 
Decomposing Functions 

blankFunction decomposition is the _________ of function composition. 

blankThere are many correct answers when decomposing functions. 

EXAMPLE: Express the function ℎ𝑥 = √𝑥  2 as a composition of two functions 𝑓 & 𝑔 so that ℎ𝑥 = 𝑓 ∘ 𝑔𝑥. 

PROBLEM: Express the function ℎ𝑥 = 
1

+3−10 
as a composition of two functions 𝑓 & 𝑔 so that 

ℎ𝑥 = 𝑓 ∘ 𝑔𝑥. 

𝒇𝒈𝒙 

𝒇𝒙 𝒈𝒙 
Decomposition 

Composition 
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