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Why learn this?

Transformations allow you to visualize and compare many
different functions at once.

Lesson Objective(s):

e Transform linear functions.
e Solve problems involving linear
transformations.

You have learned to transform functions by
transforming each point. Transformations
can also be expressed by using function
notation.

Translations and Reflections

Translations and Reflections
i Translations -
Horizontal Shift of | h| Units Vertical Shift of | k| Units

7 $(xth)
/r - h righT

A

Reflection Across Z~axis Reflection Across x-axis
r  X-Values Ymv’al ues
chan3e ngn chanjc sgn

i o P~ 5(x)
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EXAMPLE ?ﬁ’
N
Translating and Reflecting Linear Functions

Let g(x) be the indicated transformation of f(x). Write the rule for g(x).

A |f(x) = 2x + 3} vertical translation 4 units up herizomtal +ranslation
Fnia i (X)+ ! 9 unffs lef+
oxigyed A "
F\u.j in! > K/X-'L E\\/
j30)=2x+ 7 Qo)+ 3
g 10+3
Iﬁ(x% 9t 13’

Let g(x) be the indicated transformation of f(x). Write the rule for g(x).

ﬁ .lil;ilar function defined in the table; reflection across x f(x)
y-axis
@ find +he f(x) function Y= mx+b “;_-—; 20 )*2
by hand In calculator 1« 4+2
@ find Slope m= 2 (@) STAT-— Edit
@ find >/——}'n+6rcep'f‘ b=2 @ -l-\{Pc# il angl | -2
.F(x): Ix+9 @ STAT» Calc 24 LerO
@ Calculate -

@ Pen‘bfrgn -;ro.ns formation +o find 9(x)
R
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stretches and compressions change the slope of a linear function. If the line becomes
steeper, the function has been stretched vertically or compressed horizontally. If the
line becomes flatter, the function has been compressed vertically or stretched

horizontally.
- Stretches and Compressions
Horizontal Vertical .
Horizontal Stretch/Compression by a Vertical Stmtd’thompmssion bf a
Fus h/Pu“ | Factor of b Factor of a
Y -aXi Input value 4 Output value

LY o / Chi
7J f(—é—,—x) 7_/_' ar F(x)

b >| horizental o>l verhcal
Stretch Stretch
O<b<| herizontal O0<a<| vertical
i compression

Stretching and Compressing Linear Functions
Let g(x) be a horizontal compression of

[7(x) = 2x —1}by a factor of 1. Write the rule for vertical stretch
g(%), and graph the functiBH. bY a factor of Y

£ F(%%) o 560 4 $0)
. £(3x) Y (2x-1)
luﬂ‘lm_ 2(3)()_’ ' (X)zxx—-'-l

3(X)=(ox-l b
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Some linear functions involve more than one transformation. Combine
transformations by applying individual transformations one at a time in the order in
which they are given.

For multiple transformations, create a temporary function—such as h (x) in Example 3
below—to represent the first transformation, and then transform it to find the
combined transformation.

EXAMPLE 3

Combining Transformations of Linear Functions

et g(x) be a vertical shown 2 units followed by a vertical
stretch by a factor of 5. Write the rule for g(x).

@ vertical shift @ vertical stretch
F(x)tK oL L)

f(x)-2 5 f(x;

X_Q / S(X‘Q

)3(x):5x—l<ﬂ

horizontal shif+ right 3, horizontal stretch b
o factor of 5, o.ng. reflection over y-axis /

@ horizontal shift  (2) horizontal streteh (3) reflect y-axis

$(Xxth) JC(JEX> £(-x)
x-3 L) e R E
B

b(><)= o
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by
EXAMPLE 4%

Fund-raising Application

The Dance Club is selling beaded purses as

a fund-raiser. The function R(n) = 12.5n
represents the club’s revenue in dollars where
n is the number of purses sold. it

a. The club paid 7S +for the materials B
+o make the purses. Write @ new

| function, P(n), for the club's profit.

Profi+ = Revenue — CosT

P(n)= 12.5n =75

b. Describe the Fransformation frem R(n) to P(n),
vertical +ranslation down 75
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Name Date

[tesson] Problem Solving
A8 Transforming Linear Functions

The students in Ms. Hari's English class are planning to print a
booklet of their creative writings. Use the table of publishing prices.

1. The students decide to print a booklet containing Publishing Prices
black and white text only. Write a function, C(p), to
show the cost of printing a booklet of p pages with Text Color
a cover that also has text only i Only | Graphic
@ 0.55 .25 : Perpage |
: (p)= |D 2 $0.55 | $1.25
2. Julie wants the booklet cover to have a color
graphic. Write a new function, J(p), to show this Cover | $2.25 | $3.50
cost for a booklet of p pages.
J ([) 15 e A ._J D tE. \_— O
3, Whatis the slope of each function? What does the slope tell you
about the relationship of the lines? * 3
#0.55 Same, SlopesS Daralle! lines
4. What is the y-intercept of each funahon? What is represented by
the y-intercept?

2.25,83.50 cost of +he eovet

5. Describe the transforrnanon that has been applied to the graph by
the decision to change the cover.

Vertical +ranslation Up 3, 25

6. Oscar suggests that the booklet have 80 pages, one for each person in
the class. What is the cost of printing?50 booklets) using the function -

J(p)=0.55(30)+3.50 -= 820 per booklet
X50 = #1000 +otel

Choose the letter for the best answer.

7. Lee writes a function for the cost of p * 8. Tina finds a printer who will print text
pages, all in color, with a plain text pages at $0.25 a page, with a color
cover. What transformation does this cover for $2.00. Using this printer, what
apply to the graph of C(p)? is the cost of 50 bookiets of 30 pages

A Horizontal stretch ; each?

B Horizontal compression A $950

C Vertical stretch B $725

D Vertical compression C $600
D $475

owmcwowmw.mmwwuhmwﬁnmdnm

B Holt McDougal Algebra 2
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Name Date Class

Practice

= Transforming Linear Functions

Let g(x) be the Iindicated transformation of f(x). Write the rule for g(x).
p 18

T F——

horizontal translation
left 3units =

vertical compression by _ reflection across the
a factor of % y-axis

4. linear function defined by the table; horizontal stretch by
a factor of 2.3 :

5. f(x) = 1.7x - 3; vertical compression by a factor of 0.7

Let g(x) be the indicated combined transformation of f(x) = x. Write
the rule for g(x). ;

6. vertical translation down 2 units followed by a
horizontal compression by a factor of -:-

7. horizontal stretch by a factor of 3.2 followed by
a horizontal translation right 3 units

Solve.

8. The Red Cab Taxi Service used to charge $1.00 for the first % mile and $0.75 for each

additional % mile. The company just raised its rates by a factor of 1.5.

a. Write a new price function g(x) for a taxi ride.

b. Describe the transformation(s) that have been applied.
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