Using the Chain Rule to find the Derivative

The Process:
1. Given: F(x) = f(x)°g(x) or F(x) = f(g(x))
2. Identify f(x), f'(x), g(x),and g'(x)
3. F'(x) = f'(g(x)) -g'(x)
4. Substitute and simplify

Some other helpful rules:

w©@=0 ZlefGl=cf'(0) o () = nx"dx

a4 1 A ox)y = g% 2 o _
dx1n|x| —xdx — (a*) = a*In(a) — (sinx) = cos x dx

e* Example:

Given: H(x) = e3*

flg(x) = 9™ g(x) = 3x
f'(g(x)) = 9™, by definition. g'(x) =3

H(x) = f'(g(x)) - g'(x) so, we have:
H'(x) = 9™ -3 then substitute g(x) and g'(x)
H’'(x) = e3* -3 or this can be written as 3e3*.

Trig with Exponent Example:

Given: H(x) = sin(x?)

f(g(x)) = sin (g(x)) glx) = x?

jL X\ — X
dx(e )=e

d :
- (cosx) = —sinx dx

f’(g(x)) = cos(g(x)) ; by definition. g'(x) = 2x1, using the power rule.

H((x) = f'(g(x)) -g'(x) so, we have:
H'(x) cos(g(x)) - 2x
H'(x) = cos(x?) - 2x or this can be written as 2xcos(x?)

Natural Log Example:
Given: H(x) = In(x? + 3x)

flg) = In(g(x)) g(x) =x? + 3x
f’(g(x)) = ﬁ,’by definition. g (x)=2x+3

H(x) = f'(g(x)) - g'(x) so, we have:
H(x) = ﬁ * (2x + 3); then substitute g(x) and g'(x)

2x+3

x2+3x

H(x) = * (2x + 3) or this can be written as

x2+43x




Combination Power and Chain Rule Example
Given: H(x) = (2 —x?)*

flg@) = g(x)* gx) =2 - x?
f'(g(x)) = 4(g(x)*; using the power rule gx) = —2x
H'(x) = f'(g(x)) - g'(x) so, we have:

H'(x) = (49(x)3)(—2x); then substitute g(x) and g'(x)

H'(x) = (42 — x?)?) (—2x); then we need to simplify

H'(x) = (4)(-2x)(2 — x2)3 = —8x(2 — x2)3

Radical exponent Example

1
Given: H(x) =
() = — a
We will also need to use two algebra/exponent rules: m=% = % and 3/m@ = mb.
- 1 _ - — 9 _ 4
f(g(x)) - \/m_ g(x) 2 g(x) =2 x

f'lgx) = _71 (g(x))_;; using the powerrule  g'(x) = 8x3
H'(x) = f'(g(x)) - g'(x) so, we have:
H((x) = _71 (g(x))_73 - (8x3) ; then substitute g(x) and g'(x)

=3
H(x) = _71 (2 — x*)? - (8x3); then we need to simplify

- =3 —4x3
H(x) =2 (8x%)(2 — x)z=—3
2 - x*)2

You try’s:

1. HX) =sin(x? + 6x + 3)

2. H(x) = 5" ~%

3. H®) =In(x%?+3)

4. H() = 2°
Solutions:

1. H'(x) = (2x + 6)cos (x2 + 6x + 3) 2.H'(x) = e ~*(12x — 4)
3. H'(x) = =% 4.H'(t) = 28 (3tD)in (2)

x2+43



