DISCOVERING SPECIAL RELATIONSHIPS
BETWEEN DERIVATIVES OF INVERSE FUNCTIONS.

Set the window to [0,9,4,1, 0, 9.4,1,1].
Graph '3"1—‘C w"'_ Turn the grid on using 2™
Format. Record your window at the right.
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To view the inverse of this function return to the [ .
home screen and enter the command DrawlInv Y1 (2

Fos 82 = 8 8 3 = = ®

DRAW, 8. DrawInv and then Vars, ¥Y-VARS, 1. [ oot
Function, 1. ¥1). If the original function is f(x), then /;|~
the inverse function is f*(x) . ‘g'/\

Record this function in the same window. Clearly define this new inverse function
Wlth its restrlcted domain and enter the equation in ¥2 with the restricted domain.

fHx)== x (x = O ) Confirm that you have written the correct equation
using the graphs.

Over what line has f(x) been reflected to create the inverse function? %, 2§

If (4, f(4)) or (4,2) is a point on the original function, whatif the name of the X
point on the inverse function which corresponds to this? 9, Rt Mark both

of these on the sketch. = — Al
g JX % - e2JdX

To find the slope at both of these points use 2™ CALC, &. dy/dx, select the correct
graph, and enter the number where you want the slope.
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Find the slope of the original function at (4, f(4)) or (4,2). kap /?') 9’ X
Find the slope of the inverse function at the corresponding point. '7 ﬂ

\
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If (9,f(9)) or (9,3} is a point on the original function, what is the pame of the
point on the inverse function which corresponds to this? _( ,-Q:, é S Mark both )<

of these on the sketch.

Find the slope of the original function at (9, f{9)) or (9,3). K{ (? QX
Find the slope of the inverse function at the corresponding point. é

What is the relationship between the slope of these two functions at their
corresponding points?
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2. Let’s try another function: Graphg(x)=2x-2 in

the same window. Record a sketch of this equation in
the figure at the right.

Graph the inverse function g~ (x) the S - RX_,Q_‘
same way you did in exercise 1. L s e e
What is the equation of the inverse function? oo e _ _
Sy = 4 X =
9 X1 = =2->(+ I Enter this equation

in y2. Confirm that you have written the correct equation using the graphs. x __’,% — @’

—_———

Locate two corresponding points on the graph of g:  (2,9(2)) or (2,2) and (3,9(3)) 2
or (&,4). Mark these on the sketch. Locate the two corresponding points on the

nere ) = o2 SKH=Y

What is the derivative of g(x)?
What is the derivative of g~ *(x)?

What is the slope at each of the functions at the selected points?

The activity above is the property of
http://jamesrahn.com




Inverse Functions
If y=x-235, then whatis y ™'?

x=y-5
x+5= 9
g \/\}\X

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

f =" contains the point (b,a)

x | f(x)=x-5

0 |[-5

5 |0

x | fT(x)=x+5

-5 |0

0 |5




Your TI will graph any inverse for you.

| Let y, = x°

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

%ﬁﬂﬂ FOIMNTS STO Orawlnwe Y10
or-lzontal

Vertical
Tandent.
OrawF
Shade(

2 O [ rwy
EACircled

d:
H
=H
i

We’ll get this result:
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If f(x)=x* then f ') =vx X =0

N SO
£'(x)=2x and dx(f () o



X JO, ') o X 7 (x) i -1
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Compare the derivative columns. Hmm!

1

Let f(x)=x’, then f ~'(x)=x>
15

f'(x)=3x" and—(f (x))— X — j/\/,,__

Let’s make a chart to compare agam

X f |0 |@ X f'(x) d (.
L)

i I8 = |/ | e

2 Y /2 o X | S 7
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Theorem
Let f be a function that is differentiable on an interval 1.

If f has an inverse function g, then gis differentiable at
any x for which f'(g(x))#0 AND

The theorem in action:

f)=x", f'(x)=3x"

The point (5,125) is on the graph of f (x) and f'(5)=75.

From the theorem, we know that the point (1 25,5 ) 1S on the
graph of f ~'(x) and if we let(ga) = f @ then we also

know that g'(125):% :.\?lz:) g(/gg):S

If f(2)=35, f'(2)=-3, then what do we know about
f (=g (x) and g'(x)? 9 ‘(<) =

(8) =& - —
If f(3)= ogf ' (3) = —6, then //> 7{ O?),L 3
d —L
g(o> 3 g {(3) =
If f(12)=-1, £'(12)=6, then

|
g()hél, g( :__{__:/g‘



My Inverse Function Worksheet
Let g(x)=f -1 (x) and use the given information to find the appropriate value of g'(x)

1. Given: f(x)=x", f(2)=16 z( o)
=4y
= i ) V%

e “ﬂJ_
?(’Od gt f{ =

3. f0=vx—4 f(5)=1 "y =
gl)=5 g[z JE(XP

——

5' g(zg) ¢ 9’6 :%Z\:E

6. f()l( )f(z)ls

gwﬂ5} o 2/%7@"%@:
u{f@~ °"+\< D)




. Letg=f

Let g = f Vand f(x)=7x%—5x+3. Find g'(21) [(x>0)]

ot 2= 7x—/5x+3 Mx 02,
5’7@’ =el 3("“)’{ D= 23

Let g=f df()x+3+1ng(29) [x>0]

027 X2t 3x+ ! M>(=§L/
/ —_— _
9(9) =4+ g(oﬁ) {(‘D i

-1

Let g = f Land f(x)= x+22—1Ong(6) [x>0]

6= X’fo?X”//O B /atx 7?,

L and f(x)=6x% +4x—2.Find g'(8) [x>0]

F = bx™+ 4x-2 ouﬁ)(“/ ]
%(%) &8 T 16

. Letg=f Vand f(x)=5x3 —10x%. Find g'(45) [x>0]

. Letg=f

§LS 5><~l()><5< ot x=3 {
g(‘fg) A g (45) = {(53 = *-7—5—

“and f(x)=x*-5x. Find g'(6) [x> 0]
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