DERIVATIVES |
Chain Rule, Power Rule

Chain Rule
If y=f(u) is a differentiable function of u and u = g(x) is a differentiable function of X,
then y = f[g(x)] is a differentiable function of x and

dy _dy du
dx du dx

orequivalently, % =y'= f'Tg(x)]g' ().

In applying the Chain Rule, think of the composite function f o g as having an inside and
an outside part:

y="f[g(x)] = f(u)
— —
fn:s%gx) outside

General Power Rule a special case of the Chain Rule.

Ify = [u(x)]", where u is a differentiable function of x and n is a rational number, then

n-1,

Q _ n[u(x)]”‘ld—u orequivalently, i[U"] =nu u
dx dx dx

Examples: Find the derivative of each function given below.

1. y=(x*-3x+57*
Letu=x?—-3x+5. Then OI—u:2x—3, y=u®, ﬂ:25u24,and
dx du

g—y = (25u*")(2x —3) = 25(x* —3x +5)* (2x - 3)
X

2. V3x*-2x+3

Let u=3x?—-2x+3, Then 3—u=6x—2, yzx/azu%, d_y:lu-%
X

du 2
ay 1% ex—2)= Lk - 2 (ex—2) = OX =2
=, (6x 2)—2(3x 2x+3) 72 - (6x 2)_2m



3. y=5/x? +/x*

b
Rewrite the expression : y = 5(X2 + x%j ’

Letu=xZ+x2. Then, W o 34k y =5u3, d_y=§u—%’

dx 2 du 3

QZ(EU_%j(ZX—}-EX%j:E(XZ +x%)%(2x+§x;]
dx (3 2 3 2

and

4. y = e3x2—5x+5

Letu=3x*-5x+5. Then, OI—u:6x—5, y=e", ﬂze“, and
dx du
Y _ -(6x—5) = ¥ "5 . (6x —5)
dx
5. In(2x2+3x)
Letu=2x*+3x, Then d—u:4x+3, y=Inu, ﬂzi, and
dx du u

W1 ayig)= B3
u

dx ©2x2 4 3x

6. y=In(cosx?).

Letu=cosx* Then d—u:(—sinxz)(Zx), y=Inu, y 1,
dx u
so2
Y (lj (sin ) (2x) =~ 29X oxtanx?
dx \u COS X

This example illustrates how the Chain Rule is to be used all the way through.
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