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Section 3.4: Chain Rule

Example: Find the derivative of y = (2* + 322 + 1)°

'4: )(34—.3,cl J’l =U

i‘f = 3."Fbx A5 _&n
40)1 ,(h

ﬂ(j— dy  fo 1 2 ; 2 2 N,
- L2 - Kan (2 /’Gr-) = S +3x (l) k¥
ﬁ b A ( g /X ( H’XB

The Chain Rule: If derivatives g'(z) and f'(x) both exist, and J(z) = f(g(z)) then

J'(x) = _c//jb‘)). g’[k)

~— —————————————

G . . d dy du
In Leibniz notation: y = f(u) and u = g(x), then Gy

— de  du dzx
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Example: Find the following derivatives.

A) y = (a° +72* +6)

;
i’)I: 8(><{+7>¢‘r/,3 -/;XV,L /v/x>

B] ,ifzp.;-:i.;]_,r-l )(3+2)‘+\

y'= (3 e

/ Sec (o)

)z e * Sed5X) (k) ¢ S
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s 9‘h$1L 4 #

D) y = af® where a is a number.

L6

_ & " Lo N/
:9" e = e

( [/x) Inls) In /A-“)‘)
W'z e iy = [l e -

e , IR
Z y = Ll & ey

.cl/vj Inie) 61%6
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F) y = tan®(5z) = ('I'A /g‘)>3
/ /A
) - 3(7'1-'\ /C'x)>.. SZCZ[gy> e
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rt + 7 /\’/\
Hy= ——

L i
(z2 +1)3

-3
h= {*0/”7) /)47'*/)

2
9'- o) = () 3 [y - 2
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(X H) (O( Z/«l)):
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= (<200
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O 2
‘9’: (7%°FSy (0> = 22 (IX%<SY  Myx b""é{7xlr§5 s
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g»(x) (x‘hg Coslx) — Snixy "/x
)
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Example: Find the 25th derivative of y = cos(7x)

‘3’: “sm(nd 7
‘3”: —ls(r - 77
= ‘77'Lo.s(7v)
/i

9 " 7 So(ny

(O(VJ - 214 (7)
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Example: Find the values of & where the tangent line is horizontal for

y=(z* - -1)3 e* L-/ﬁ mém = U
—
{ 9
| (4 =t R &
9> 3By ax e 4 (0 2xe
L llfx ) l o T T
f 7 L 5'
I_ , 2 )CZ .
J - (X"’IS 2% € 3+ (xt-u)
z \% x*
= (x ) ¢ e [ 34xtu)
) 1 .z X2
b= (k&) axe /XZ-13
2 z
0= ()g 7'«»/) 2% gx /)CL-'/)

w& >
0‘»X7'-4{ e D= = oa O= & e 0=% —/
Y === X=° — X=X

No &s lwho~
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Example: Find the 5th derivative of y = ze™*

n -x -X
[ ¥ v Yy =z le + [-24<) (=>e
W le +x-()e

~
= (] te& ->\°
9= (Ixde” r —( 3
vy = (3-=>e

i -x . -
oz (13e™ b (1990 G2 pye™ b (s0trye”

z 6” "l‘f><33~>‘ < (’V*)()CUX

g = (-Z kaC-K

S “X
U( = ( S-x)e
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Example Use the graph for the following. A o 2
7o
A) Find H'(=2) if H(x) = f(g(z)) - “ e o \}
\
' /
Hiy = £/ 29 - 9 )
Y
I _ /
K2 = f /(j/»?.}) 'j//‘l) 9~ = | 3’/-&3 = —E—
B ({ ) 2; L’/l) = 2
=H(y - % - 3(3)=2
B) Find R'(1) if R(z) = (2% + 2) f(3x)
f(x)  gx)
A :
, , 1 N
Clxl = 2% £laxg 442> [+ 3 A
- —— X =
ey = 283y r2413)-2 A
= 2(4) + 4 /)
Y

= - [(sy=1 F1D ="
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