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Math 111 Lecture Notes

SECTION 4.2: INVERSE FUNCTIONS

Example 1. Temperature in degrees Fahrenheit, F, can be written as a function of temperature in degrees
Celsius, C. This relationship is given by F' = g(C) = %G + 32.

(a) Find and mterpret g(lOO) i
3 (1088 = C__.J +32 00°C fs equuabadt
:_[8"0 +32, > 200°F, IOM\G
=1jL°F o} wa*&’)
(b) Solve and interpret the solution to g(C) = 32.

5(@ = %C»\%l o°C W e,fimua,w
32 = tca3z2 to  32°F i

il

—3 2 ._’% o \.!jf
S P oD
s O = A X
O, C I\
(¢) Solve the equa,tlon F=2C+32 for for . J J

F=Zcr3 C
,.%T(F—g@: L (%) E: %%Jr?;z_
wX
F(F-3) = C et

A function f is said to be one-to-one if for every y-value in the range of f there is exactly one z-value
in the domain of f.

A function must be one-to-one in order to have an inverse. The inverse function of f reverses the
process of the original function. In other words, the input and output switch roles. The original function

is given by y = f(z). The inverse function is given by z = f~'(y). If we want to graph both of these
functions in the (z,y)-plane, then we use|y = £~ () = _p . il
lavevse s34 X

The inverse function of f is denoted by f~!. It is important to note that this notation is not denoting a
reciprocal. That is, f~1(z) # — L

ey 5'=73




Math 111 Lecture Notes ’ Section 4.2: Inverse Functions

Example 2. Write the definition for g~ (F) for Example 1.

C= F(F3D

§(F= F(F32)

Example 3. The function f defined by f(z) = 3z + 2 is one-to-one. Find its inverse. Then graph y = f(z)
and y = f~!(z) in Figure 1. Include the graph of y = z also.

LO=3x+ -
Y = 3x+ 2 &m%hg%dﬁki_

¥ -‘—3\3+9\ Solve Fov j

A~ =3
T3 "'34

} 2N T
X-2 -
3 |
= X2

Instructor: A.E.Cary [/ lé Page 2 of 8



Math 111 Lecture Notes Section 4.2: Inverse Functions

Example 4. To verify that two functions are inverses, we show that f ( -1 (3:)) =z and that f~1(f(z)) = =

Do this for the previous example.

N O

F - \“\}W

4
£F(0) = qc(’%f‘)

= ~-Z.
(52>
= X-R + A

:-:X,/

J?—l(wc(ﬁ)): £ (3x+2)
T O3k -

Instructor: A.E.Cary Page 3 of 8



Math 111 Lecture Notes Section 4.2; Inverse Functions

2
Example 5. The function f defined by f(z) = — :El is one-to-one. Find the inverse function. Confirm that

the inverse function you found is correct by showing f (fYz)) =z and f~1(f(z)) = x.

5: - =2 Swddh 7L+-6/

XA=X = _?'3 + 4'S sn 4e same_
B ~ Pu. 6N QqQ
R~ ﬁj QL&Q-L ard Pachne (b ok

—X = —24—X
- 3 C heck
= '::3! (l-\-X) L6 )) ’FCZ-I*Q
——Q(w) (ZA‘5

X = 4(24x) k
Z X : 22::\ ((2-1-7:) ( 1:%)

i‘é - j ..
Y [ 224
Z+x B I
e — 2~k

State the domain and range of each f aﬁ/f L — — X
D mw =
) ?Mxﬂgé P T
Ra\vg'«"'#

;—‘ ix x% |

The domain of f is the range of f~*. Similarly, the range of f is the domain of f='.

Instructor: A.E.Cary Page 4 of 8




il \r\u,\é, .

R = F-‘C";?fj

20
)(%\)

\

S

- —2X
2X-Q 2K
= =2x
— A
L ¢




j:)(?" Figui 2. Graph of y If(a:) Figqre 3. VGraph of y g('t')
X < S e e
3E . -
\ \ P4 2.1 S _--::‘ﬁ
~\ \ -4 4 -2 73 E 4
Ak | = 2
i / 4 4-
7
/|

Math 111 Lecture Notes Section 4.2: Inverse Functions

The horizontal line test is a way of determining if a function is one-to-one. It states that if every
horizontal line passes through a graph at most once, then the function is one-to-one.

In the same way that the vertical line test verifies if a graph represents a function, the horizontal line test
verifies if the graph of a function is one-to-one (and thus invertible).

Example 6. Graph y = f(z) forli’ f(x) = 2 ;n Figure 2. Then graph y = g(z) fon g(z) = 2%,z > 0 kn Figure 3.
Is either function invertible? Why or why not?

I F)=x", X %o
The \wVst st S ore — bo—one .
o Funetiov— o I+ passes e
FO=x" 15 neT honzontal live
et sk s i B
H'_ MV\\J\' Pﬂ'gﬁ' Inv & bbLL.J

the hovi ol 2
e kst ’€(7q’:>< ; %P

) =K ,*zo0o

Instructor: A.E.Cary Page 5 of 8



Math 111 Lecture Notes

Section 4.2: Inverse Functions
Example 7. The function g defined by g(z) = +/z + 8 is one-to-one. Find the inverse function and confirm

that it is the inverse by showing g (¢7(x)) = = and g1 (g(z)) = z. In Figure 4, use transformations to sketch
y=g(z),y =g Yz) and y = z.

3@5;€???
ks m Swirehe % %
()Qszcﬁ—;é}% solve for }\
3
xé% —-——{2 o 3Cged = g(x > %)
4=x>% -
SN L3 = Ix*
F=x-% | _—
T4y = 8 ()
I AGZTHR

——

—_—

X4+€—

Instructor: A.E.Cary




Math 111 Lecture Notes Section 4.2: Inverse Functions

Example 8. Use the functions f and g given in Table 1 to determine the following.

Table 1

R 0 1 2 | X l

(a) g7(-=2) = (®) /@) = O (© 7O = | ed @ FgHO)
andeh

= £ (o)
=

Example 9. Graph the inverse function of f in Figure 5. Then use your sketch to find the values of f~! below.

Figure 5

: T 5 X
<> y=Ffla) | L0 11’;—‘) f

— = T

(b) f7'(-2)

1
1

(0N
2
T
{1
9)

Instructor: A.E.Cary Page 7 of 8



Math 111 Lecture Notes

Section 4.2: Inverse Functions

Example 10. The diameter of a Window-Pane oyster, d (in mm), as a function of its weight, w (in grams)

can be modeled by

d = f(w) = 25 + 20w?/?

Find the inverse function by solving d = 25 + 20w'/? for w. Write this inverse function as g(d).

425 + 20w

A-2S = 20w
20

20

250 4 4 5
- P
—> y=f(2) f
| e y = g(e) *
- Y= ! e
i J(ﬁ
200 e : i i
£ ; R
[ .
i el
f ’-
!
¢
+
¢
150 ”

50

100

150

200

250

w (grams)

d {(mm)

solve. for wJ

250

200 Aot

100 e

250

200

50

100 150 200 250

200 230

Instructor: A.E.Cary
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Math 111 Inverse Matching Activity
Section 4.2

1. Find the person that has the inverse to ybur function. Complete this sheet together
2. Write down your functions.

Your Function The Inverse Function

g ’f“’(?‘s) =2ZX +73 3(5\) \ﬂ“f:

3. Verify that your functions are inverses of each other

P = €Y ) 9EeN=3(r3)
(X_t? 3
= x=-%+53

= X

4. Use transformations to graph both functions and the line y=x on the same grid

I

Cara Lee




