Functions from a Calculus Perspective

1-7- Inverse Relations and Functions

Common Core State Standards: A-SSE.2, F-BF.4b,c,d.
Objectives:

e Use the horizontal line test to determine inverse functions.
e Find inverse functions algebraically and graphically.

I Inverse Functions: Functions whose domain and range are switched and the result f' is a function as well.

Inverse functions numerically: Inverse functions graphically: Inverse functions algebraically:
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1.What is a function for the area of a square?
2. What is the area of a square when the side measures 5?
3. Write a function that represents the side of a square given the area.

What is the length of the side of a square if the area of the square is 100?

4. Write a function for distance if rate is constant and time is variable. Write a function for time if
distance is variable and rate is constant.

5. Use the graph of relation A to sketch the graph of its inverse:




Will every function that passes the vertical line fest have an inverse that is a function?
Take a look at the parabola y = 2.

Does it pass the VLT? What does this indicate?

Now solve for the inverse numerically, geometrically & algebraically.

Numerically: Geometrically: Algebraically:

What can you conclude? Is this a function? Explain.

A new test! Horizontal Line Test

© Horizontal Line Test

Words Afunction Fhas an inversa functien 7~ if and oaly ¥ o4
if each horizemtst i ] e praph of the ]
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mare than once, the Irveree function £ egsts. £
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Tip! Remember, any function that passes both the vertical and horizontal line test is o one to one function!

Graph each function using a
graphing calculzlor, and apply
the horizonial Hine test o
detarming whether ils inverse
function exists. Wrile yes or ng.

B Y= A% 4 Ay 1 b i) = 4% 4+ % — 1



. Findling an Inverse Function

Finding an Inverss Function

Determine whethar the function has an Inverss by cheoking @ ses B i s one-to-one usig Hhe hodzonts! ine fest

in the equation for F, replace Ay with

yand then interchenae xead v

- Zalyve far ¥ snd then replece s with 734 In $he new squaton.

Gimta any resirictions on the domaln of 5, Then show thet the domeis of Fie snual fo fe renge of 11 aad the
sanps of ¥is equel e domain of 77,

2.

Determine whether Fhas an
inverse function. If it does, find
the inverse funclion and siate
any restrictions an its domain.

o = 2vx—1

M. Showing that functions are inverses: Double Composition.

- Compositions of Inverse Functions

3.

© Te Junetions, fand g, 202 foverss funcfions 7 and anly if
L fgiell = xfor every xin the Samsim of glx) and

o g1 = sfar every xin the domeis of fix)

Show that 7(x) = 2x + 2 and

gix) = %(){ — 2) are inverse
functions.




4.

MANUFACTURING The fixed

- ¢osts for manufaciuring one ype

of stereo system are 596,000 with
variable cost of $80 per unit. The
total cost 7(x) of making X stereos
is given by F(x} = 96,000 + 80x.

a. Explain way the inverse
function 7~ (x) exists. Then find £(x).

¢. What restrictions, if any,
should be placed on the
domain of f(x} and F—1(x)? Explain:

5. Does the function f(x) = [x] have an inverse that is a function?

b, Whatdo 7~ (%) and x
represent in the IVerse f,nction?

d. Find the number of stereos

made If the total costwas  $216_000.

Explain.

Section 1-7 HW: P. 70-72 #1-7 (odd), 13-23 (odd), 27-33 (odd), 37-39 (odd), 47-51



