Derivatives

Theorem 0.1. (Derivatives of basic functions)

1. If f(z) = k where k is a constant, then f'(z) =0
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2. If f(x) = 2" where n > 0 is a positive integer, then
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8. If f(x) = /T and x > 0 then f'(z) = _255 = L1
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4. If f(x) =sinx then f'(x) = cosz
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5. If f(x) = cosx then f'(xr) = —sinx
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Proof. Class. ]



Theorem 0.2. (Construction rules)
Assume f and g are differentiable at x, and k is a
constant.

1 (kf)(x) = kf'(x)

d d
%kf(l‘) = k%f(a:)

L)+ 0(w) = - pla) + L g(a)
5./~ ) (@) = ') ~ g'(2)

L(5@) ~ 9(a)) = 21 @) — ()
b (Fa) (@) = F(@)d (@) + P (@)g()

L @)ale)) = @) () + () f ()

5 (i)/(x) _ g@)f (Jf)(—)J;(x)g'(w)

LG 9(2) g f (@) — f(2)gg(x)

dx " g(z) g(x)?

Proof. Class. ]



Example 0.1. (Applications: derivatives of some more
functions)

1. Polynomaials: %(ao+a1x—l—a2x2+a3x3+. CFapah) =7

2. d%x” =7 when n < 0 is an integer and x # 0

3. Other trig functions: % tanx =7

da —?
J-secT =
4 cotp =7

dx



