Section 9.6

The Clhain Rule

I Part 1: Composition of functions

Example 1: If f(x) = 3 x* and g =32 x, find h(x) = f(g(x).

hx)a £l = FC3-ax) = 3¢3-2%)

Example 2: For the following functions h, find fand g such that h(x) = f(g(x)).

a) hix) = (2x* -5/
%Q;x} « 2% T

2y
Fxy= X

b.) hix) = (3 -2x)"
alx)= 3.-2x

[

F = X

c.) h{x)m—i;(xﬁ+3x2—~11)8
= X 5% -1

8
foy = & ¥
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Example 3: For the foliowing functions h, find fand g such that h(x} = f(g(x)).

1
3(3 X243 x+500%

cz;kx} = 23XTs3x+ S
|

Py = RN

3y XM

a.l hix) =

D) AX) =Vx2+3x
ey = X T4
Lx) = JX

I Part 2: The Chain Rule

Derivative Rule: The chain rule

| 1f hx) = f(gl), then 1 () = £ (9(x))-g' (X

This can be memorized as, }?} flg0a) = F (g(x)- g (x).

Example 2 revisited: For each example, find h" (x).

a)hx=@x -5
S_NTTex’
W) = 25 (ert=9)

b.) h{x) = (3-2x)°

WxY) = lo (3~"?«?<)ﬂ‘ Q"L)
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Example 2 revisited (continued from previous page)

c) hn =20 +3x - 11)°

hitxe) = -lfw (x“+ 3}(1...“)? (6% 4 Lx}

Example 3 revisited: For each example, find h' (x).

_31\1

- L,
a') h(X) = 3(3)(2«%;)&5)3/4 - “-3—]._ (‘ ?) X + 2) X+ S“)
-3

lh[(')(§ = -%K%Xz+-?§){+§3' (\gx_,“g)

Y
2 L
byhxX)=vVx¥+3x = X+ 5X)

1
L) = L ax) " (axa2)

Example 4: Find the tangent line to y = (& + 1)° at (2, 125).

g'= 2(x "4 I)ﬁ-_lx
Q x= 2 1?‘:3.3}&.&[:'}5?@

Lire! - 1wg = ?‘?@owwﬁ
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Example 5 (for you): Find the tangent line to y = (;SL—)S at x =2,

—X

2, 1

%zkxs’_x}' P &‘2.,1::‘"!":

3'= =3 x)

Example 6: Differentiate the following

a,)y:%{ZXS—)HG)M

‘3' = EOleg‘- ><+£3,§u( C;-xZQ:B

byp=(@F+1)7°

N
N

F’} = "'5(7}3*”“ ' 34a

3 -3
c,)f(x)r_(xz%)s = (X +23)

-
¥l(‘x\ = - EQX?"-;— ) - X
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Example 7: Differentiate the following

, 3 =314
a.)g(x}:m = \2_)( +3>§+S—3
-3y
3
9'(x) = - ggz_x +2%+5) - (Ux "y 2)

3x+1P-3x
b.y y = SLEx

i

|
2 T 3

I

S-(B‘zwq)q~ 3 - ;:l

Example 8: R(x) = 153 x+ 1)~ + 5 x— 15 gives the the dollars of revenue from
the sale of xitems. Find and interpret MR(4).

e sart

-
MR = - IS(3x+)) -3+ 5
— ~ 95
= MR = s
_G X =4 R 9 4
. 22244
lea
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Quiz - Just for you
a.) Write down the product rule
{
k‘\a-\f\)' TRV
b.) Write down the quotient rule

i
E T
A

c.) Write down the chain rule

TE  hod= Fegod) | LIGY= §l90a) -¢'t)

%nmtk gte,
Example 9: The daily sateg\ S attributed to an advertising campaign are given by

the function S(fy = 1+ % — & where tis the number of weeks the advertise-

1+3 - {r_+3)—2
)= |+ 3vc+>§,"- ECS .

ment runs.

a.) Find the ROC when t=8.
-2 -3
s'e) = ~28e+3) .| 4 2Ce+3) -]

_ -3 3 4.

b.) Find the ROC when t=10.

5‘(10\1 ;{é{{. + 3% = —~0.0a33
!

c.) Should the campaign continue after the tenth week? |
54‘5}% o e, d%ms}ﬂ% —oa Sc:;)f. \




