Calculus 1 Section 1-2: Inverse Functions

Question 1

2 5)
Let the function f(x) = a +3 .
T —

(a) Show that f is one-to-one.
(b) Find the inverse function f~!(x).

(c) State the domain and range of both f(z) and f~!(z).
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Calculus 1 Section 1-2: Inverse Functions

Question 1 - Solution

(a) Show that f is one-to-one:
A function is one-to-one if it passes the Horizontal Line Test, or algebraically if f(x1) = f(x2) = z1 = xo.
Suppose:
2r1+5 2w +5
Tr1 — 3 o To — 3

Cross-multiplying:
(221 +5)(z2 — 3) = (222 + 5)(z1 — 3)

Expanding both sides:
2x119 — 621 + 519 — 15 = 22729 — 629 + 521 — 15
Subtract 2x122 and —15 from both sides:
—6x1 4+ dxy = —6x9 + D1 = D22 + 620 = b1 + 621 = 1las = 11z = 21 = 22
Thus, f is one-to-one.

(b) Find the inverse function:
)
Let y = s

, and solve for z:

3y+5

ylr —3)=2x+5=>yr—3y=2x+5=>yr—2x=3y+5=>2@y—2)=3y+s5=a= 2

Now swap = and y:

(c) Domain and Range:

For f(z) = 2z +35

Range: Find y values that cannot occur. From inverse function: f~1(x) =

- Denominator cannot be 0 z # 3 - So domain of f is: ‘ (—00,3) U (3,00) ‘

3x+5 p A2

So range of f is ‘ (—00,2) U (2,00) ‘
Domain and Range:

Domain of f(x): (
Range of f(x): (—
Domain of f~(z) : (
Range of f~1(z): (
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