Calculus Il

Graph falls vertic
Therefore, the func
Is hot a function.
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Section 5.3 Notes

|x = U|3y2+3y-5 ]

ine test.
lonx=3y?+ 3y-5
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y =73x*+3x-3 .
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Graph passes vertical line test; graph
represents a functjon.

However, graph fails horizontal line test.




y=|"13x-35

Graph passes |

vertical line test.

Graph passes s}

horizontal line test.

*Graplf represents &

one-to-one functio
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Example 1

Let f(x) —%‘rqt 4.

3 .
a) f(x)= g:r: + 4 a one-to-one function?

Yes, graph passes horizontal line test.

b) Find /' (x):
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ngyw = 5-x:5-§y+5-4 — 5x=3y+20
5 20
= 3y +20=5x = 3y=>5x-20 :>-y:;x—?
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Example 2
f(x)=x" x=0
a) Is f(x) a one-to-one function?
Yes, graph passes horizontal line test.
b) Find /' ().
Let y=x"
Exchange x and y:
X = y: — yl =xX=>y= i\/;x_*

Note that the inverse function 1s y = Jx

) =vx



f(x)=x’
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Let y=x
Domain of f(x) =[0,x)

Range of f(x)=[0,)
Domain of /' (x) =[0,%0)
Range of /7 (x)=[0,)



Example 3

Letf(x)=+/x+4

a) Is f(x) a one-to-one function?

Yes. graph passes horizontal line test.

b) Find /' (x).
Lety=+/x+4

Exchange x and y:

2
x=y+4= y+4:x:>(1/y+4) :(:«:);1

:>F1a-*+4:x3:>y::r2—4t x>0
fr(x)=x"-4,x20
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F(x)=x"-4, x>0
Domain of f (x) =|—4, )
Range of f(x)=][0,20)
Domain of /' (x) =[O0,

Range of f7'(x)=[-4 )



Example 4
j"(.*r):~.M—:~r‘1 . x=0

a) Is f(x) a one-to-one function?

Yes, graph passes horizontal line test.

b) Find /7 (x).

Lety=v4—x’

Exchange x and v :

"

“» 7 9 7 7
> 44—y =x"DA+y =—x Dy =4—x7

>y — +4/4— x°

- S f 2
Note: Inverse tunctioni1s y=+4—-x" , x=0

i x)=44-x" . x=20



f(x)=+4-x> , x20
T x)=v4-x" , x20
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) =Va-x* | x20
) =4—x . x20
Domain of f(x) =[0,2]
Range of f(x)=[0,2]
Domain of /' (x) =[0, 2]
Range of /7'(x) =[0,2]



Example 5
fo)=3Br—7

a) Is f(x) a one-to-one function?

Yes, graph passe horizontal line test.

b) Find 77 (x).

Lety= Px-7

Exchange x and y :

1:{/31_—73 3y —T= .1*3(%!3}’_7)3 :(’T)E

x +7

=3y-T7=x"23y=x"+7=>y=

x +7
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f(x)=<3x-7 f_l(.T)ZI +7

3
Domain of f'(x) = (—o0, )
Range of f(x)=(—o0,»)
Domain of /' (x) = (—0. )

Range of f™(x) =(—90,%)



Example 6
f(x)=cosx Xx¢& [0,

d

a) Is f(x) a one-to-one function?

Yes, graph passes horizontal line test.
b) Find /7' (x) =cos™ (x)
¢) Domamoff(x)={x:0<x< 71}

d) Range of f(:x:):[—ﬁh,, 1]

e) Domain of /' (x) =

1]

f) Range of /'(x)={x:0<x< 7}
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