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The Derivative of y = ex
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h→0
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The Derivative of y = ex...

lim
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The Derivative of y = ex...

dy

dx
= ex
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The Derivative of y = ex...

The Chain Rule

Theorem. Let u be a function of x. Then

d

dx
eu = eudu

dx
.
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The Derivative of y = ex...

Examples

• y = e17x

• y = esin x

• y = e
√

x2+1
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The Derivative of y = ln x

• We can find the derivative of y = ln x by implicit differentiation:

y = ln x ⇔ ey = x

eydy

dx
= 1

dy

dx
=

1
x
.
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The Chain Rule

Theorem. Let u be a function of x. Then

d

dx
ln |u| = 1

u

du

dx
.
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Examples

• y = lnx2

• y = ln(sin(x2))
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The Calculus Standards: ex and ln x

ax = ex ln a

loga x =
lnx

ln a
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Examples

• y = 2x

• y = xx
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The Equation y′ = ky

• Suppose y is a function of x and satisfies the equation

y′ = ky

• If k = 1, then y = ex has this property and thus solves the
equation.

• In fact y = ekx solves the equation for any k.

• The equation y′ = ky is an example of a differential equation.
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