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Limit definition of the derivative

@ 1. The derivative, or instantaneous rate of change,
of a function f is found by taking the limit of the
difference quotient
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@ 2. The derivative of f at point (a, f(a)) can also be
found with the alternate definition

Derivatives

Tangent and normal lines
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@ The equation of a tangent line to f(x) at (a, f(a)) is
y=f(@x-a+f(a

where f'(a) is the slope of the tangent line at x = a.

@ The equation can also be written in point-slope
from:
y—yl=m(x—x1)

© The normal line at point, (a, f (a)) is perpendicular
to the tangent line and has a slope of
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Basic derivative rules
N
: d
1. Constant rule (n is a constant) Ix [n] =0
2. Constant multiple rule c%c [nf(x)] = nf'(x)
3. Power rule Ix [x"] = nxm !
d
4. Product rule I [f)g)] = f()g'(x) + f'(x)g(x)
d () — o G
5. Quotient rule dx [ ;gg - 969 f((;)(x;)(zx )90
d
6. Chain rule ax fgCN]=f'(g(x) - g'(x)
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