Math 151
Section 3.5
Chain Rule

The Chain Rule

dy _dy du
dx du dx

Example 1

y =(3x? +5f

Let y=u® Whereu:3x2+5:>3—u:6x
X
dy _dy du

&_E dx

du
'=5u—
y dx

y' =5(3x* +5x)*(6x)
y' = (30x)(3x* +5x)*

Example 2

y = (x2 + 3x)7

Let y=u’ Whereu:x2+3x:>3—u:2x+3
X

dy _dy du
dx du dx

y' =7(x* +7x)°(2x +3)
y' = (14x + 21)(x* +3x)°




Example 3
Find the derivative of y = /x* —6x

y = /X% —6X

1
2

y = (x* - 6X)

= , du
Let y =u? where u=x —6x:>d—:2x—6

X

, 1 2adu

y [ R

2 dx

y'—iu_%d_u

2 dx
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y' zz(xz —6x) 2(2x—6)

, 2X—6
e
2(x* - 6X)?2
, 2X—6

X% —6x

Example 4
Find the derivative of f(x) =+/x*—3x

y =vx® —3x

1
y = (x*-3x)?
3 3 du 2
Let y=u? where u =X —3x:d—:3x -3
X
1 1 1 2 _ 2 _
2 dx 2 dx 2
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Example 5

y=3x*+4
1
y:(x2+4)5
: , du
Let y=u?®where u=x +4:>d—:2x
X
y’—lu%_ld_u
3 dx
y’—lu_gd_u
3 dx
du
r_ dx
y=—"3
3u?d
, 2X
y=—"=
3(x% +4)3
, 2%

RAx?+4

Example 6

Find the derivative of y = cos(5x)

y = cos(5x)

u = 5X

du

&:5

y = Ccosu

y’:cosu-d—u
dx

y' =5c0s(5x)




Example 7

Find the y =e*

y=e

u = 3x?

du_ 6Xx

dx

Y.
dx

y' =¥ (6x)

y' = 6xe*

Example 8

Find the y =X~

y :exz—Gx
u=x?-6x
du_ 2Xx—-6
dx
y = du
dx
y'=eX " (2x - 6)
y' = (2x—6)e*




Example 9

Find the derivative of y = e** cos(6x)

y = e** cos(6x)

y' = ie” cos(6x) + d (cos(6x))e**
dx dx

y’ = 3e¥* cos(6x) — 6e** sin(x)
y' = 3e¥(cos(6x) — 2sin(6x))

Example 10
Find the derivative of y = 4xe*

y = 4xe*

d o d
"=—(4x)e* +—e” (4x
y dx( ) ™ (4x)

y' = 46 + (4x)(2x)eXz
y =4e* +8x%”
y' = (4+8x2)eXz




Example 11

Find the slope of tangent to the functiony = (x2 + 2x)3 at the point (1,27)

y:(x2 +2x)3
Let y =u® where u = x? +2x:>3—u:2x+2
X
du
r:3u3fl_
y dx
du
'=3u’—
y dx

y' =3(x* +2x)%(2x +2)
y' = (6X +6)(x* +3x)°

Slope

y' = (6(1) +6)(12 +2(1)% = (6 + 6)(L+ 2)2 =12(3)2 =12(9) =108
m =108



