If You See...

You Should Think...

The derivative of a power
Examples:

1. h(x)=x3

2. h(x) =3x!°

Power rule: (x")' =nx"-1

Example 1: h'(x) = 3x?
Example 2: h'(x) =3*1.5x°-1=45x%°

The derivative of a product

Examples:
1. h(x) =x%sinx
2. h(x)=(x®*+x+1) (x*-3x+1)

Product rule: (uv)' =u'v+v'u
or (f(x)g(x))" = P (x)g(x) + f(x)g’(x)

Example 1: h'(x) = 2x sin X + X2 cos X
Example 2: h'(x) = (2x+1) (x> = 3x + 1) + (2x — 3) (x* + x + 1)

The derivative of a quotient

Quotient rule: (u/v)' = (u'v — v'u)/v?

Examples: or (f(x)/g(x))" =[ F'(x)g(x) - f(x)g')V[9(x)]*
1. h(x) = 2x+1
3x—4 Example 1: h'(x) = 2(3X_4)_3(22X+1)
(3x—4)
sin x i i
2 n(x) = . roy  COSX(COsX)—sinx(-sinx) 1,
() osx Example 2: h'(x) = — =y = sec’x
The derivative of a function of a . . du(v) dv(x
function Chain rule: (u(v(x))' = df/). d(x)
,_ df dg(x
or (f(g(q) = 119, B9
dg dx

Examples:
1. h(x) =sin(x?)

2. h(X)=+v1+x?

Example 1: h'(x) =cos(x*) e (2X)

Example 2: h'(x) = (

1
2
241+ x? J( ¥

The derivative of an exponential
Examples:

Exponential rule: (¥)" = e
Example 1: h'(x) = e*

1 h(x)=¢ Example 2: h'(x) = 3¢ (using the chain rule)

2. h(x)=¢ Example 3: h'(x) = (2*)' =[(€"?)*] =In2(e"?)* =In2(2*)
3. h(x)=2" (using the chain rule with v(x) = x In2)

The derivative of a logarithm Logarithm rule: (In x)* = 1/x

Elxawg;i Inx Example 1: h'(x) = %

2. h(x) =xInx

Example 2: h'(x) = Inx+ x1 = In x +1(using the chain rule)
X

The derivative of sine and cosine

Sine/cosine rules: (sin x)' = cos X
(cos x)" = —sin x

The derivative of tangent and
cotangent

Tangent/cotangent rules: (tan x)' = (sin x/cos X)" = sec?x
(cot x)' = (cos x/sin x)' = —€sc?X

The derivative of secant and cosecant

Secant/cosecant rules: (sec x)' = (1/cos x)" = sec x tan X
(csc x)' = (1/sin x)" = —csc x cot X
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