Chapter 5: Functions and Graphs

5.3 Inverse Functions
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Learning Outcomes

(a) Show whether a function has an inverse and find the
inverse of the function
* Use algebraic or graphical approach.
* Emphasize that the inverse exists only for one-to-one
and onto functions.
(b) Compute the inverse of a function.
f-g(x)=g-f(x)=x.implies f inverse of g
(c) Identify the domain and'range of an inverse function.
(d) Sketch the graph of the function f and its inverse f! on
the same axes.
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Inverse functions
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The inverse of a function f exists if and gnly if fisa
one-to-one function.

*Refer SDL 5.1 to determine one-to-one function using algebraic.method or horizontal line test.

Domain and Range of Invers? unction

[ :
Domain of f~' =Rangeof f

Range of f~! = Domain of f

Bloom: Remembering
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Inverse Functions

a

Relationship between graphs of a function and.its inverse

=Y

The graph of f"isobtained by reflecting the graph of f in
the line ¥ =X..The points (x,y) and (y, x) are at the

Q\me distances from the liney = x. /

Bloom: Remembering
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Example

1. The function f isdefinedby f:x > 2x—1L/x€ R,
(a) Show that f is a one-to-one function.
(b) Find f~1.
(c) Verify that f(f_l(X)) =X,

1
_ 2 _ _ =
2. Find the inverse for the function f(x) =X"+x—-2,x = 2

and state the domain and the range for the inverse function.

Sketch the graph of .= f(x) and y = f~1(x) in the same
diagram.
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Solution

L@ flx) = flx) et fCxn) 5 AG),
le —1 = sz —1
X1 = X2

Hence f is one-to-one function.

(b) f(x)=2x—-1=y et f(x)=y.

y+1 . .
X = T Rearranging to let x in term of y .
B y+1
[l =x="——
x+1
Hence, f~1(x) = 5
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Solution

1. (c)

F(F1) = f (x;—l>

5 x+1 (
- 2

1

2. f(x)=x2+x—2,x2—5

1
f(x)=x2+x+<i

=(x+;)2_
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Composite function definition.
[N

2
) —2 Completing the square.

9
4

M.. .t 1 9
nimum point = ——,—— ).
inimum poi > "2
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Solution

From minimum point,

2. Continue... 1
F(F 1) = x Domain f = [_E’ )
» +12 9
) +3 2= X
1 9
fFll) = -5+ |x+7
2 4
N
Since, Ry-1 = Dy = l—l,oo)
1 2
1 9
~ f1 () ==+ |x+7 o)

f 2 ’
Bloom: Understanding
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Solution

2. Continue...

1 -9

y :/x (‘E'_Z
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Self-check
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1. The function f is definedby f:x - x>~ 1LXx€R..
(a) Show that f is a one-to-one function.
(b) Find f~1.
(c) Verify that f(f_l(X)) =X,

2. Find the inverse for the function f(x) = x2+2x+3,x> -1

and state the domain and the range for the inverse function.

Sketch the graph of .= f(x) and y = f~1(x) in the same
diagram.
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Answer Self-check

1.(b) f1(x) = (x+ 1)%

2. fFlx)=—-1+Vx-2

Df—l — [2, OO)

Rf—l — [_1, OO)

Bloom: Applying
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Summary

The inverse of a function f exists if.and only if f is a
one-to-one function.

Df_l — Rf The graphs of f
Inverse Functlon and f1 are
reflecting on the
f—l — . liney = x.

f 1[f(JC) =flf '@ =x

‘
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Key Terms

* |[nverse Functions
e Domain

* Range
* Composite Functions
* Function
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