@ Ch.3 - Differentiation Rules

Section 3.4 - The Chain Rule

- Composite functions dSell JlgJl
Given f(x) =vVxand g(x) = x? +1

FxX)=feog=f(gkx)=vx2+1
)[(u\):J: \A:g(»«.):nza-\

- The Chain Rule: —Mj*\ d\,_ﬂ\ (_; (:‘;' \ &_ns \,/

In prime notation

F'(x) = f'(g(x) - g'(x)

= f ( \A\ - u\'
In Leibniz notation

dy dy du

dx du dx

Example 1

Find F'(x) if F(x) = Vx%2 + 1

Solution

I =2+, (=)= Ff (9GD)) =40

| | ‘
F)= f (4=)) 9'(=)
_\
= \/1_ ‘;3(7.\3 "2 . (’2_ > )

_.\/2_
— \/L(' 7._1—\—(—3 &7_)&):_

\I 7C1"\' \
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Section 3.4 — The Chain Rule

Differentiate:
(a) y = sin(x?)

Solution

(4) gy =35 »

Example 2

(b) y = sin® x

2
N Lx\ = A

K\o) N = U\L |
éz - 2N . S x
Aw

- Trigonometric Functions
d = )
&sm(f(x)) = f'(x) cos(f(x))
d
—-cos(f(@) = f'(@) - =sin(f (x))

d
T tan(f(0) = £ - sec’(£(x))

d
acscf(x) = f'(x) - = cot(f (x)) csc(f (x))
d

——sec(f(x)) = f'(x) - tan(f (x)) sec(f (x))

d
——cot(f()) = f'(x) -~ esc?(f ()
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@ Ch.3 - Differentiation Rules

- The Power Rule with the Chain Rule _ s
d n n—-1 ! OA \ 2 CS- y
g™ = nlg()]" - g'(x) o
v L&J

Example 3

Differentiate y = (x3 — 1)100

Solution
| ﬂﬂ
Yy = \ee Q)ﬁz——\) Q-S 7!.2-)

a
— 2ee = (Pl

Example 4

Differentiate y = (2x + 1)°>(x3 — x + 1)*

Solution
S S 7
M=L1n+‘\) ;, N = (> ——>z—\-\‘)
\:3|: ~ \I( I \J\l\[ ?(-oa\\l\ct V‘U\\Q

S LS
3';__ (z=+1) . L;-()es——z +0O) (2= )

b s ()t o (GE e Y
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Section 3.4 — The Chain Rule @

Example 5

Find £ (2) if £ (x) = gz

Solution

')l:(z.\)::—\/gkzb,\-x—\—\) ' k‘?,%-\-\\

Example 6

Find the derivative of the function

Solution

4 =4 L — M) K(zta\-\\_\ _ Uc—‘l.).?.)

(2t~ \\)7"

A (_(-_,7,\%[ 24 — 2€

(t —2.3%
(k1)

\l
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@ Ch.3 - Differentiation Rules

- Exponential Function

d
a(bfof)) =f'(x) - b®Inb

Example 7

Find the derivative of the function y = 2%¥

Solution

Example 8

Differentiate y = e€°s39,

Soluti
olution /\i,(_:)
| ) (_0539
= —~3sn38
_——
£
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Section 3.4 — The Chain Rule @

Problems

- Write the composite function in the form f(g(x)). [Identify the inner
function u = g(x) and the outer function y = f(u)]. Then find the derivative
dy/dx.

(a) v4 + 3x

(b) y = tan(sin x)

U\:S\H\XI k:):-’tcaw\ux

A

L

a2t

b 8
s A . CoS 2

=z ~
= sel (>'ax) - @S %
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@ Ch.3 - Differentiation Rules

- Find the derivative of the function

1

__\/
fxy= (=0 F

(a) f(x) =

4/

Flisn=-l (5o) 7 (2=

B 2 %
33 (=)

(b) g(8) = cos? @

ﬁ‘<8) L csbd - —siab
(c) f(t) = e* sin bt

/ X —

/“—é 'IOCJ65(9—k '\‘G\CG S bt

aa033673 Azha.education d' o X o



Section 3.4 — The Chain Rule

@y = (s

5w=95(xxL1) - ( :

2
.

(e) f(z) = e*/(*~V

fl(my=te=n -2 ZlEn
(e-0)"

B ez/(%“)
(=2 - \)1

- /(E-)

(2-97

—
—_—

) H) =T

T Ca TN Y G AR G U CSe DI

((zr-\-\ﬁs 31

L O b
_ 6cr L?—H—\)er“‘_ql_ Lo (6 =) v+

(z_r—\— \)\O
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@ Ch.3 - Differentiation Rules

(g) y = cos/sin(tan mx)

J=‘°5"‘ ,\""W ; V= S\A W, \J = Sown Tl

J‘ﬂ,d\ﬁ_Av.A\’.A\n

e

> A A LR RS D

. —l/'Z 2
—sinw o g N Cos W . T seC T\x

|

\1

\\

) -1
= Sin(sinGrantix) -\ [sin (Tanny)

(h)y = [x + (x + sin? x)3]*

3
2 3
_y—_u(x_\.\z_.x.swxx‘)—x

v+ 3 F S Y () &+ =S cesr))
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Section 3.4 — The Chain Rule

- At what point on the curve y = /1 + 2x is the tangent line perpendicular to
the line 6x + 2y = 1?

2\:)—:—-62"\‘\

wo=—
™M S AN X e.A(on\a‘(

e Toiv(k s (L. 3)
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@ Ch.3 - Differentiation Rules

-Letr(x) = f (g(h(x))), where h(1) =2, g(2) = 3, k'(1) =4, g'(2) = 5,
and f'(3) = 6.Find r'(1).

)= fC) g (a6
W= W)y W) - (aee)

Loy () o (e)

!

L.S - 6 = \rLo

\
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