Math 126

Section 9.6 Chain Rule

Example 1

Find the derivative of the function: f(x)= (3x2 + 5)5

) =0Bx>+5)

Let f(x)=u’ where u=3x" +5=> du = 6x
f(x)=5u‘du
f(x) =53x* +5)*(6x)
£(x) = (30x)(3x> +5)*

Example 2
Find the derivative of the function: y = (x2 + 3x)7

y= (x2 + 3)6)7
Let y=u' where u=x">+3x=du=2x+3
y =Tu’"du
y =Tu’du
y =7(x* +3x)°(2x +3)
y = (14x+21)(x* +3x)°



Example 3

Find the derivative of f(x)= (4)(3 +5x° + 4)c)4

£ =(4x® +5x> +4x)'

Let f(x)=u" where u=4x> +5x> +4x = du =12x" +10x +4
f(x)=4u*"du
f(x)=4u’du
f(x) =4(4x +5x +4x)° 12x> +10x + 4)

Example 4
Find the derivative of y =+/x*> —6x

y=4x>—6x

1
y = =6x)?
1
Let y=u? where u=x>—6x=du=2x-6

’ 1 %_ld

=—u? du
Y 2

’ 1 -1

=—u %du
Y73

1
y'=%(x2 —6x) 2(2x—6)
, 2x—6
y :—i
2(x* —6x)2
, 2x—6

Y=
24 x? —6x




Example 5
Find the derivative of f(x)=+/x" —3x

f(x)=+x*=3x
f(x)=(x*=3x)2

1
Let f(x)=u? where u=x"—3x = du=3x> -3
Fo=tua
xX)=—u? du
2
1

F(x) = %Lﬂdu

f(x)= %(;f —3x) 2(3x*-3)

Fa=
2(x* —3x)2
f(x): 3X —3

24 x? =3x

Example 6
Find the derivative of f(x)=3/x"+4

f(x)=x*+4
f(x)= (x2 +4)5

1
Let f(x)=u’where u=x"+4=u=2x

1 ia (- du 2x 2x

F(xX)=—u® du=—u du= - = - =
fud fd 2
. . 3t 3244’ R (> +4)




Example 7
Find the slope of tangent to the function f(x) = (x2 + 2x)3 at the point (1,27)

70 =(x>+2x)
Let f(x)=u’ where u=x"+2x= du=2x+2
f(x)=3u""du
f(x)=3u’du
f(x) =3(x" +2x)(2x +2)
£/(x) = (6x+6)(x* +2x)°

Slope
£/ =(6(0)+6)(1% +2(1)* = (6+6)(1+2)° =12(3)> =12(9) =108

m =108




Example 8

Find the equation of tangent line to the function f(x) = (x2 + 1)4 at the point (0,1)

o =>+1)

Let f(x)=u" where u=x">+1= du=2x
f(x)=4u*"du
f/(x)=4u’du
f(x)=4(x>+1)’(2x)
f/(0) = @x)(x* +1)°

Slope

£/©0)=B0)0% +1) =0(’)=0-1=0

m=0
Equation

y—1=0(x-0)
y—1=0
y=1

Practice Exercises

Find the derivative

D f(x)=(x? +5)c)6
2) f(x)=2x" +3x)
3) f(x)=(x*—4x)
4) f(x)=+x*+11x

Find the slope of tangent line to the given function at the given point.

5) f(x)=(x>-1) ar (0,-1)



