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Transformations
Chapter Notes

Assignment List

Date

Lesson

Assignment

1.

Basic Graphs

Memorize basic graphs (there will be a quiz on these)
&

2. Functions and Relations Mickelson Page 53 #1-3

3. Vertical and Horizontal Transformations Supplemental Practice Handout #1-3
Translations

4. Reflections, Expansions, and Transformations Supplemental Practice Handout #4-6
Compressions

5. Combinations of Transformations | Transformations Supplemental Practice Handout #7-9

6. Inverse Graphs & Equations Transformations Supplemental Practice Handout #10-12

& Mickelson Pg. 90 #1,3,4,6
Optional: pg. 90 #8 (can graph by hand or Desmos)

Practice Test

Review

Transformations Test




Transformations Day 1: Basic Graphs
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For each of the given equations, sketch the graph by first creating a table of values.

I.y=x
X U:(y}
-3 13
-2 ] -2
=] -
) O
N
2 L
A 51 3
(Qupdsodic)
2. y=x?
X y = (%)
< 3 g =(3)t=19
L -y
- -2 Y =()" =
cé) —1 |1 =t =
< ol o :(MiL <0
9 | ‘ :C\W = |
: o e
Cwb§@ <1 4 =(3) -4

X v = (xY

=3 [-2r = (&3Y 27
-2 1-5 = () = -f
-1 |~ - (_‘)3 -~
[0 o] =(p) = ©
]! = Lp=s !

L % :(Z>Z:f

3127 - (1) 27

“q [R)
Give the domain & range and the equations of any asymptotes. P@ u 5("' L,P_J‘er g(a,:j 4
—
State if the relation is a function, one-to-one function, or neither. hoTts

(Lin &)

b:{xem}
gy ew)
Ora o - Osa
v £ onction
CP@@J’fo\oJ
D:fxem ]

(L:Sgeﬂl\‘j?O}

‘Pu-n ction

D:§Xéﬁl}
Q- g'aé ﬂl}

Ong - o~ 0%
Ewnchon



\

%\r“ ft)rdzre{’b()era%ms
N The Absolute Value Function: y = |x| Rermanots LEDMAS.
* if*(’o.r'\'&n‘\'\. they oo _@/mdu.’r( ¢ n
" ~\'f
What do the absolute value brackets | | do? 'T\r\ej 0 Woxr A £ Yoo e ,OL,AOV\
e bradet will be  positve.
51= 5 |-6l= b5
4.y = x|
;"]
X y = |X | ‘D.{Xéﬂl}
N R £:3yerly>e]
—| | = Jarl =) :
| 0 o| -lo! =0 Funchion
B L
212 =121z
513 -131=3

The Reciprocal Function y = i

What are the restrictions on x? < 7= (O C Conk A de bj %Q/D)

@)

Py
%

D: Jxer) €40}
g: §yem | y7of

M -Yp-ong fFunthion



The Square Root Function: y = /x

What are the restrictions on x?
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Assignment: Memorize these simplified sketches and their key points!
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Transformations Day 2: Functions and Relations

Definitions:

Domain - the set of all possible (1) values of a relation.
Range - the set of all possible (3) values of a relation.

Relation - a set of ordered pair(s)

Function - a relation in which each domain () value is paired with only one unique range (3) value.

Vertical line test - an equation defines y as a function of x if and only if every vertical line in the coordinate

plane intersects the graph of the equation only once.

Example 1: Determine the domain/range of the following graphs and whether they are a function/relation
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Restrictions on the domain of a functions:

1. Cannot have a negative number inside an even root. f(x)=3-x
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2. Cannot have zero in a denominator f(x)= -6 Z,—{J—"
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One—to—One Function

A one-to-one function is a function in which every single value of the domain is associated with only
one value in the range, and vice-versa.

Horizontal Line Test - for a one-to-one function:

A function, f(x), is a one-to-one function of x if and only if every horizontal line in the coordinate plane
intersects the function only once at most.

Example 2: Determine whether the following relations are functions, one-to-one functions or neither
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Transformations Day 3 Vertical and Horizontal Translations

Vertical translations (shifting the graphupordown) form: y = f(x —h) + k
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Example 1: Given the graph of y = f(x) below, describe the transformation applied
graph y = f(x) — 2, and map the coordinates of the image points.
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Horizontal Translations (shifting the graph left or right) form: y = f(x — h)

Graph: y=x?%; y = (x+2)?
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Example 2: Given the graph of y = f(x) below, describe the transformation applied

graph y = f(x — 2), and map the coordinates of the image points.
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Example 3: Given the graph of y = f(x) below, describe the transformation applied
graph y = f(x — 3) — 4, and map the coordinates of the image points.
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Example 5: Given the function y = f(x) below, describe the transformation applied to

each of the functions below.
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Transformations Day 5 Reflections, Expansions and Compressions

Reflections in the Coordinate Axis (flipping the graph over the x or y axis) \\J’) = ﬁ
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Example 1: Given the graphof V = f(x) below, describe the transformation applied to

the graph y = f(—x), and map the general coordinates of the image points.
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Vertical Expansions/Compressions (stretching the graph in y direction)
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Example 2: Given the graph of y = f(x) below, describe the transformation applied to the

graph y =§f(x), and map the general coordinates of the image points.
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Horizontal Compressions/Expansions (stretching the graph in x direction)
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Example 3: Given the graph of y = f(x) below, describe the transformation applied to the

graph y= f(2x), and map the general coordinates of the image points.
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Example 4: Given the graph of y = f(x), sketch the graph of y = —% f Gx)

7Ty )
Ly a:——l \D"_g
2

Nerkicel ceHachon A
NI E\cal C/DV"\\P"'C“(S\ on

L N AN = bedo L
(ke / . C hort o all xponst o
‘u \00«@\3 2
-\
| (%,9) = (2%, 29)
\(oy QoS x3 x73
< ’:Z'\D} — ('D\\) O>
w ool be cause wewal;a.”ﬂ”(l*
\/“\m\\%u (/g "LD—D ("CI) Z> now a peet 1erbe
)

[-1, =D (3,08
_ 50 4,"(/;\%',
/\“()w\tuék, ZB—a L3, 1)

(3,7 (9,70

Assignment: Transformations Supplemental Practice Handout #4-6



Transformations Day 5: Combined Transformations
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Example 2: Given point P (— 4, 2) on y = f(x) find the new location for P on:
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Example 5: Given the graph of y = f(x), sketch the graph y=-2 f(x+3)+1
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Assignment: Transformations Supplemental Practice Handout #7-9
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Transformations Day 6: Inverse Graphs & Equations

The Machine Metaphor of Functions
Functions are often thought of as a machine that takes an input value and produces an output value. For
example, if the point (3,5) is on the graph of y = f(x) then we know that when we stick a 3 into the

machine a 5 comes out.
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This allows us to imagine another machine which always does the opposite of what f does. We call this the

inverse of f(x) and can use the notation f~1(x).
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Another way of thinking of this is that whatever g (’L | does, S; (”L) “undoes.”
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1. Given the domain-range map for y = f(x), draw a domain-range map for its inverse:
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Is f(x) a function? \T} €5 isitsinverse a function? O Is f(x) a one-to-one function? VO

Notice the inverse this gives us another way to think about one-to-one functions.

y = f(x) will be a one-to-one function if it is a function and its inverse is a function.

2. Given the sketch of y = f(x), use a table of values to create a sketch of its inverse:
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To Graph an Inverse
1) Find key points on the original graph
2) Interchange x and y values to get points on the inverse graph

3) Plot the inverse

o 90

3. Sketch g(x) = |x| + 2 and its inverse on the graph below. ¥
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Now sketch in the line y = x. What do you notice about how the two graphs relate?
Yy=x s ke o microw For e 9o\ and 1S ivwerse
The Inverse is a Reflection across the Liney = x
In example 3, you can see that the inverse graph is a reflection of the original across the line y = x. This may
help you visualize your inverses, but it is usually easiest to graph them by interchanging x and y values of

key points.

Terminology & Notation Options
We can ask about inverses in a variety of ways. The following four questions would all be asking you to do

the exact same thing:

Sketch the graph of the inverse of y = f(x) (states “inverse”)
Sketch the graph of y = f71(x) (uses inverse notation f~1(x))
Sketch the graph of x = f(y) (interchanges x and y)

Sketch the reflection of y = f(x) over the liney = x (the inverse is the reflection across y = x)

Note: we only use the notation f ~1(x) if the inverse is also a function.



To Find the Inverse of an Equation

To find the inverse graph, we interchange x and y. To find the inverse of an equation, we do the same!
1) Write the original equation (use “y” instead of f(x).)
2) Interchange x andy
3) Solve fory

(If the inverse is also a function, you can rewrite with the notation f~1(x). Otherwise, keep “y”.)

4. a. Determine the equation for the reflection of g(x) = (x + 2)? — 1 over the line y = x.
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c. Sketch the graphs of y = g(x) and x = g(y).
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d. Is g(x) a function? }/_62 Is the inverse a function? \O__Is g(x) a one-to-one function? O

e. What is a restriction that could be put on the graph of g(x) that would make the inverse a function?
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5. Determine the equation for the inverse of h(x) = vVx + 3
(Note you will need to restrict the domain of your answer to avoid including half of the parabola not in the

original function. Use sketches to help you do this.)
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