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 Zadu

y=7u" —

2 dx

yoly2du

2 dx

1 1
y' ZE(XZ —-6X) 2(2x—6)

, 2X—6
-1
2(x* — 6x)2
, 2X—6

VX% —6X

Example 4
Find the derivative of f(x)=+/x>-3x

y =+ x> —3x

1
y = (< ~3x)?
5 3 du 2
Let y=u? where u =x —3x:>d—:3x -3
X
1 1 1 2 _ 2 _
y=%“213_u:%“Zg_u:%(xg—3x)2(3xz—3)= Ry
X X Z _
2(X3_3X)2 2 X 3X




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 ==z
3u?d
, 2X
y=—"=
3(x% +4)3
, 2%

Rx?+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 derivative of y =e**"**
y e><sin4><

yr — (Xsin 4X)'exsin4x

y

"= ((x)' sin4x + (sin 4x) - x)eXSin4X
(

y' = (sin4x + 4cos4x - x)g "
y/ = e><sin4>< Sin4x+4xexin4x cos 4x
Example 12

Find the derivative of y = tan® x

y =tan® x
2 du )
y =u’ where u = tan x = — =sec” x
dx
dy dy du
dx du dx
ﬂ:zu.d_u
dx dx
ﬂzZU-seczx
dx
d

Y otanx-sec? x
dx



Example 13

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

y = (x* +2x)
Let y =u® where u = x° +2x:>3—u:2x+2
X
du
1_3u3—1_
y dx
du
!:3u2_
y dx

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

Slope

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

Example 14
Find the equation of a tangent line to y = cos x + cos’ x at the point (0,2)

y = cosx + (cos x)*
y' = —sinx+2(cos x)**(~sin x)
y' =—sin X —2sin xcos x

y = —sin(0) — 2sin(0) cos(0) =-0-2(0)(1) =0-0=0



