Visual Derivatives of Functions

Derivative of x?
A = x?

A+ AA = (x + Ax)? = x? + 2xAx + (Ax)?

AA = 2xAx + (Ax)?
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Derivative of x3
vV =x3

V+AV = (x + Ax)3 = x3 + 3x2Ax + 3x(Ax)? + 3(Ax)3

AV = 3x?Ax + 3x(Ax)? + 3(Ax)3
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Derivative of Natural Exponential

A = ex X eX+hx
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Derivative of the Natural Logarithm

t =log.(x) = In(x)
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At is the time it takes for e¥ to increase from x to (x + Ax).
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Sinced— (e*) = e%, e is increasing at a rate of x when e* = x.
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An increase of Ax is the product of the rate, x, and the time: (think distance = speed X time)
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Derivative of Sine
h = sin(x)

lim (h + Ah) = lim (sin(x + Ax)) = sin(x) + Ax cos(x)
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Derivative of Cosine

w = cos(x)

lim (w + Aw) = lim (cos(x + Ax)) = cos(x) — Ax sin(x)
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Derivative of Tangent
d = tan(x), £ =16 = Ax sec(x)
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