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Unit 5 Day 7

Chain Rule
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Warm Up ~
Find g(h(x)) and simplify.

1. g(x)=-:-)’2;%; and h(x)=x-5

Given h(x) = f(g(x)) below, identify f(x) and g(x).

2. h(x)=+x*-7

Find an equation of a tangent
line to the given function.

2x—1

3. gW)=amos

x=-2
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Warm Up ~
Find g(h(x)) and simplify.

L ()= X 12; and h(x) = x-5
Given h(x) = f(g(x)) below, identify f(x) and g(x).
2. h(x)=+x*-17 '

Find an equation of a tangent
line to the given function.
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Warm Up ~ ANSWERS

Find g(h(x)) and simplify.

1. g(x)z;x’j:_lz; and h(x)=x-5
g(h(x)) = g(x-5)
_2(x-5)-1 2x-10-1
S 3(x=5+2 3(x*—-10x+25)+2
B 2x-11
3x2-30x+77

Given h(x) = f(g(x)) below, identify f(x) and g(x).
2. h(x)=Vx*-7 f(x)=+vx g(x)=x'-7

Warm Up ~ ANSWERS

Find an equation of a tangent line to the given function.

2x—1
3x2+2
5 8

3. g(x)=

.
?

+—=——(x+2
YT Tt

8 67
y=———x——

49 98
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Comparing Prior Skills to New Skills

' Vx-(x? +x) is a combination of two functions

Find % using Product Rule

J(x* +x) is a composition of two functions

Find % using Chain Rule

The Chain Rule

Remember the composition of two functions?

Jog=f(gx))

The chain rule is used to find the derivative of
the composition of two functions.
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Chain Rule [ [f(g(x))] 35 (g(x))g (x)
=(2x° +x+7) - e* *XWDS

EL&)@-} X+ 'bq ° ((gx9+\

Derivative of Derivative
outside function | |of inside
evaluated at function

E;_i_de function

=Q2x’ +x+7)
@b _ (5(2x° +x+ 7 (62 +1)
ax i
Derlvatlv—e (;f Derivative
Ioutﬂde function | |of inside
‘evaluated at function

[mSIde function
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Ex: Findy’ for y=(x2 + ns '—Lf(g(x)) f(g(x))g (x)
f(x) = x3

g(x) = x2 +1 (‘l\ +|3
*,;O +D Ax =\ Gox (>

e

Ex: Find y’ for y (3x 2x2)3
;(():()):ﬁx 2x2 j: @)«3&7’
‘j 3(8x -2x*)%e (3 -UX

Q TnS

S5 H?Q(";x-&f)“a
((9 =15X) (®x-2x>)°

Ex: Find y’ for y=0x + 1)3 ’-—[f(g(x))] f(g(x))g (x)

f(x) = x3
g(x) = x2+1

y' = 3(x2 +1)2(2x) = 6x(x% + 1)2

Ex: Findy' for y = (3x-2x2?)3

f(x) = x3
g(x) = 3x-2x2

Y’ = 3(3x — 2x2)2(3 - 4x)
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Examples: Find the dx[f(g(x))] f(g(x))g (xﬂ
derivative of the following. G

Ex. y=+vx+1 1

Rewrite as (x +1)?

You fry! 1

Ek. y=+9x+1 Rewrite as (9x +1)2

Examples ANSWERS: ‘d —
Find the derivative of the ldx ™~
following.

1
Ex. y=+vx+1 Rewriteas (x +1)2

1

a 24 x+1

You Try! i

Ex. y=v9x+1 Rewrite as (9x+1)2
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Ex:

Find £'(x) for 7(x)=3/(x+ 2)?
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)= e

Ex:

Find f'(x) for f(x)= 31/(x2 +2)?
= (x2 + 2)2/3

_2 A _ 4x
f‘(x)—3(x +2" (2x) s
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Differentiate

-7 : =~"] (2t
glt)= (23] rewritten as 3("63 ] (

2)°

| _,D"’l

Differentiate ANSWERS

g (t ) =— rewrittenas = -7(2t - 3)2

(-3

g(t) =14(2t-3)3(2) =

28
(2t -3)’
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Differentiate- This needs the productlnd chain rule!
—_—
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f@)=x"  gx)=(Q1-x’ )2

h(x) = x° %1 —x) " (-.}/x) +(1-x2)" (2x)

h'(x)=-x (1 - )—]/2 + 2x(1 - x° )1/2

h(x) = x% V,l;?,c_i rewritten as Loncion
R b the Prochict Rule?? 1y = oo \>
emember the Product Rule j h()&);x ﬂ_ )
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q= =X ({=X)
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Differentiate- This needs the product and chain rule! X
h(x)=x’\N1-x* rewritten as x (1 X )1/2 r 2 - Tﬁf”
Remember the Product Rulé? D\x -x — _ﬂi_.__q_
[f(x)g(x)] FEIB )+ 86 \-x> )
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Find the derivative of the following.

1. y=v=-x*-1(-x-2)
£
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Find the derivative of the following.
Try!

>

2. y=(3x- 1)( ~3x7—4)"

g 5)\"' £ 3 Y

33-1)° '3'(—“‘*‘“@& ;
»? ﬁ *"* 9 3-'30’0 TH(‘G»&)-
31> '“\3 4-(3x-\§\‘3# 3‘ AT SR
—L -3y 3yyt, LZX

C Al e 3 23HY
- ('5)( ‘\)y -

You Try!
ANSWER:

2. y=0Bx-1)(-3x*-4)"

Find the derivative of the following.




Example Problems (GETTING your ANSWER to
MATCH a GIVEN ANSWER)—Find the derivative of
the following.

l.y=x’(2x-5)*
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Example Problems (GETTING your ANSWER to
MATCH a GIVEN ANSWER)—Find the derivative of
the following.

1.y=x’2x-95)"

dy 3 3 2
— =2x-57({14x" —15x
» ( ) ( )

10



Differentiate
X

fx)= rewritten as
Vx* +4
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(Bot)?2
Differentiate
F(x) = ——= 2
X)= rewrittenas —, T 3
3 x2 + 4 (xz n 4)1 3

Quotient Rule Bot* Top’ —Top * Bot’

(Bot)?
v (2P -x(1/3)7 +4) P (2%)
f (x) - (x2 +4)2/3
L (A -3+
f (x) o (xz +4)213
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Differentiate
(3x —1J2
‘ x2+3
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B 3x—1]2
4 x*+3

{2y 0

_2(3x- 1)(3x* +9-6x" +2x)

(x +3)

2(3x 1)( —3x* +2x+9)

(x +3)
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