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Name: 		Precalc 12

CHAPTER 1 Review – FUNCTION TRANSFORMATION
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1.2 Reflections and Stretches

{ kevoes ))

+ A reflection creates a mirror image of the graph of a function across a line of reflection.
‘Any points where the function crosses the line of reflection do not move (invariant points).
A reflection may change the oricntation of the function but its shape remains the same.

Vertical reflection: Horizontal reflection:
cy=S *y=/x)

s )= () s 6y =Xy

« line of reflection: x-axis * line of reflection: y-axis

« also known as a reflection in the x-axis  * also known as a reflection in the y-axis

¥

+ Astretch changes the shape of a graph but not its orientation. A vertical stretch makes
a function shorter (compression) or taller (expansion) because the stretch multiplies or
divides each y-coordinate by a constant factor while leaving the x-coordinate unchanged.
A horizontal stretch makes a function narrower (compression) or wider (expansion)
because the stretch multiplies or divides each x-coordinate by a constant factor while
leaving the y-coordinate unchanged.

Vertical stretch by a factor of |a: Horizontal stretch by a factor of \ITI
cy=af) o dy=f@ )

* o (xan) = (k)

« shorter: 0 <lal< | + wider: 0< b <1

« taller: a) > | + narrower: 5 > 1

~ A A BB !
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1.3 Combining Transformations
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* Types of transformations include stretches, reflections, and translations.

* Multiple transformations can be applied to the same function. The same order of
operations followed when you work with numbers (sometimes called BEDMAS) applies to
transformations: first multiplication and division (stretches, reflections), and then addition/
subtraction (translations).

y =k =af(b(x - hy)
+ The following three-step process will help g to keep organized.

Step 1: horizontal stretch by a factor of ] followed by reflection in the y-axis if b < 0
Step 2: vertical stretch by a factor of || followed by reflection in the x-axis if a < 0

Step 3: horizontal and/or vertical translations (4 and k)

1 1 1
@ = (Exr)= (b @)= (Fx+hay+ k)
Horzontal Vertical Horzonial
stretchabout — stretchabout —* translation
the yaxisbya e seuslys o
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1.4 Inverse of a Rela
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* The inverse of a function y = /(x) is denoted y = /~\(x) if the inverse is a function.
The —1 is not an exponent because f represents a function, not a variable. You have already
scen this notation with trigonometric functions. Example: sin”/(6), where /(6) = sin(6) and
the variable is 6.

* The inverse of a function reverses the processes represented by that function. For example,
the process of squaring a number is reversed by taking the square root. The process of
taking the reciprocal of a number is reversed by taking the reciprocal again.

* To determine the inverse of a funct

n, interchange the x- and y-coordinates.

o9 =%
or

y=1x —x=1()

or

reflect i the line y = x

* When working with an equation of a function = f(x), interchange x for y. Then, solve
for y to get an equation for the inverse. If the inverse s a function, then y = /-1(x).

+ If the inverse of a function s not a function (recall the vertical line test), restrict the
domain of the base function so that the inverse becomes a function. You will see
this frequently with quadratic functions. For example, the inverse of /(x) = x*, x = 0, is
f7'(x) = x. The inverse will be a function only if the domain of the base function
is restricted.

* Restricting the domain is necessary for any function that changes direction (increasing to
decreasing, or vice versa) at some point in the domain of the function.
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1.1 Horizontal and Vertical Translations,

1. Wite an equation to represent cach translation of the function y = |x.

2]

2. For y = f(x) as shown, graph the
fx=3)

T

A N

1.2 Reflections and Stretches,

3. The key point (12, —5) is on the graph of = /(x). Determine the coordinates of ts image
point under each transformation.

By =/ By = (=40 o y=2(k)
- 0= x5 =

12, -5)— (12, -5)— (12, =5) =
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4. Describe the following transformations of y = f(x) and sketch a graph of each

transformation.
D y=f- ‘Lg'}"ygrf
I I
n -
i’

Description:

b) y=3/(2x)
Description:
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1.3 Combining Transformations,

5. The graph of the function y = f(x) is given. Graph cach of the following transformations of
the function. Show each stage of the transformation in a different colour.





image8.png
b) y= —/(4x+ 12)
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1.4 Inverse of a Relation,

6. Determine algebraically the inverse of each function. If necessary, restrict the domain so
that the inverse of £(x) is also a function. Verify by sketching the graph of the function and
its inverse.

0 )= -3x+5

b) f(9) =2(x =17
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1.1_Horizontal and Vertical Translations
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« A translation can move the graph of a function up or down (vertical translation) and right
o left (horizontal translation). A translation moves each point on the graph by the same
fixed amount so that the location of the graph changes but its shape and orientation
remain the same.

* A vertical translation of function y = /(x) by k units is
written y - k = f(x). Each point (¥, ) on the graph of the
base function is mapped to (x, y + &) on the transformed
function. Note that the sign of k is opposite to the sign in
the equation of the function.

~ If kis positive, the graph of the function moves up.
Example: In y~ 7 = f(x), k = 7. Each point (x, ) on the
graph of y = f(x) is mapped to (x, y + 7). I f(x) = %, as
illustrated, (1, 1) maps to (1, 8).

~ I k is negative, the graph of the function moves down.
Example: In y + 4 = f(x), k = -4. Each point (x, ) on
the graph of y = f(x) is mapped to (x, y = 4). If f(x) =
(1, 1) maps to (1, -3).

« A horizontal translation of function y = f(x)
by J units is written y = f(x ~ ). Each point
(x, ») on the graph of the base function is
mapped to (x + h, y) on the transformed
function. Note that the sign of 4 is opposite
to the sign in the equation of the function.
~1If ks positive, the graph of the function

shifts to the right.

Example: In y = f(x - 3), h = 3. Each point

(x,) on the graph of y = f(x) ismapped to =

(x+3,). I f(x) = &%, (2, 9 maps to (5,4). (| . | I
~ If his negative, the graph of the function shifts to the left.

Example: In y = f(x + 5), h = =5. Each point (x, y) on the graph of y = (x) is mapped

to (x=5,3). If f(x) = %, (2, 4) maps to (-3, 4).

« Vertical and horizontal translations may be combined. The graph of y - k = f(x - ) maps
cach point (¥, y) in the base function to (x + &, y + ) in the transformed function.





