Calculus 1 Section 1-2: Inverse Functions

Question 6

Let f(z) = 2z — 1 with domain = >

N | =

(a) Show that f is one-to-one and has an inverse.
(b) Find the inverse function f~!(z).

) Determine the domain and range of f~!(z).

)

(c
(d) Verify that f(f~'(z)) = x and f~(f(z)) = =.
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Calculus 1 Section 1-2: Inverse Functions

Question 6 - Solution

(a) One-to-One Check:
1
Since f(z) = v/2x — 1 is a square root function with a linear expression inside and domain = > 3 it is

strictly increasing. Therefore, it passes the horizontal line test and is one-to-one.

(b) Find the inverse:

Let y = v/22 — 1. Solve for z:

y?+1
2

Vv =22r—-1=>2z=9y’+1=x=
Now switch x and y:

241

) =

Answer: |fl(z) =

(c) Domain and Range of Inverse:
Since original domain is x > %, the range is:
f(z) =+v2x —1> 0= Range of f =]0,00)
So: - Domain of f~!(z) = [0,00) - Range of f~!(z) = [1,00)
(d) Verifying composition:

f(fl(x))f<x22+1> 2~x22+171:\/x2+17 =Va2 =2 (since z > 0)

_ s W2 —-1)2+1 22-1+41
@) = (Ve —1) = 5 == =3

Both identities verified.
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