Inverse Functions
If y= x—5, then whatis y'?

X=z_ & j
)(+5j§l % () =x+<

f 7' (X) is a reflection across the line y= X.
If the graph of f contains the point (&, b), then the graph of

f ~' contains the point (0, 4)
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Every function has an inverse [but it may not be an inverse
function]
Your TI will graph any inverse for you.

Let =X

Go to the DRAW Menu and choose option 8 “DrawInv”

gﬁﬂﬂ FOIMTS STO Orawlnw Y10
arizontal

slertical
: Tangentr
: OrawF

: Shader

= Dtz T
EMCircler

A [n T BT

We’ll get this result:
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Notice that the inverse 1s not a function

If f(X)=2.then F(=vx X=0

f'(X)=2Xand%((fl(X))=ﬁ %:Xi
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Compare the derivative columns. Hmm!




Let f(X)=X,then f (X =%i ><

cl
Fr(x= 3y andﬁ(f L(x))= >(
Let’s make a chart to compare again. 3’—?
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Theorem {éﬂ

Let f be a function that is differentiable on an interval, /.
If f has an inverse function g, then gis differentiable at
any X for which 7'(g(x))=0 AND

g'(x=

1
7'(9(X)

If we are lucky, then we can figure out what the inverse
function 1s, but most of the time, we will not have this

option.




The theorem in action:
f()():)?, f'()():3)(2

The point (5,125) is on the graph of f(Xx) and 7'(5)=75.
From the theorem, we know that the point (125,5) is on the

graph of 7 7'(X) and if we let g(X) = f '(X), then we also
. 1 ( e
know that ¢ (125)_% o I (/ 5) 70s)

Notice that we did not need to find the inverse function.

If 7(3)=7, f'(3)=-10, and g= 7", then what do
we know about " (X) = g(X) and §'(X)?
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If 7(20)=12, 7'(20)=2 and g= ', then what do
we know?



If f(3)=0, f' (3)——6, then
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If f(12)=—-1, 7'(12)=6, then
9C-1)= %, ()= A
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Slightly different:

Let g(x)= f'(x) and find the appropriate value of g'(X)

f(X)= X+ cos X Find ¢'()

need /= x+0cosx (O)D m@@



f(X) = \m where X> 0 Find g'(4)
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My Inverse Functlon Worksheet

Let g(X)= "~ (X) and use the given information to find the appropriate value of g'(X)

. Given: f(0)=x*, f(2)=16

2. f(X)=3-4x f()=-1

3. f()=vx—4, f5)=1



f(x)=x*, £(6)=36

f(x):ln(x2 +1) f(2)=In5

Let g= f Land f(X)=7X% —5x+3. Find g'(21)

Let g= f 1 and f(X)=X2+3X+1. Find g'(29)

Let g= f Land F(X)=x +2x%—10. Find g'(6)

[(x>0)]

[X>0]

[X>0]



10.

1.

12.

Let g= f 1 and f()()=6X2 +4x—2.Find g'(8)

Let g= f Land F(X)=5x —10X%. Find g'(45)

Let g= F 1 and f(X):X4—5X. Find g'(6)

[X>0]

[X>0]

[X> 0]



