Rules of Differentiation

We have the following rules of differentiation. In all cases, f and g are differentiable functions.
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Name Conditions Rule Example 1 Example 2

Constant Rule is a constant d (¢)=0 d (5)=0 d (—4,856,324) =0
ol netan dz "~ dr de” 77 B
Power Rule n is a constant i( ") =na"! i(336) = 62° ix_l =272
dz dz dz
: - d / d ., 4 3 d 3/4 3 14
Constant Multiple Rule ¢ is a constant —(cf () =cf'(x) —(32%) =3 -4z —(=ba*/*)==5. -
dz dz dx
Natural Logarithm i(ln(ac)) _1
8 dz oz
. d
Natural Exponential d—(ew) ="
x
Exponential functions > 0, a is constant d (a®) = a"1In(a) d (3%) =3%1n(3) d [3(1.05)"]
p a >0, a is constan 7, (@%) = a®ln(a . =3"In 7 B
= 3-(1.05)" In(1.05)
. d i / d T 4 T 3 d 3 2
Sum/Difference d—(f(x) +g(z)) = f'(z) £ 4'(2) d—(e +a%) =€ +4x d—(3x +5z° —1)
x x
Rules =3-322+5 2
Product Rul (1) o(@) (@~ 2) o (& In(a)
oduct Rule (@) gz T (@ 7 (" In(z
1

= = 2z(2% — 2) + 322%(2?) = 2z1n(z) + —(2?)

Quotient Rule

a(_=
de \ 22 +1

1(z? 4+ 1) — 22(x)
(z2 + 1)2

Chain Rule

d
(eafz +3ac)

— = " T3T(2g + 3)

= 4(x® + 22)3(32% + 2)




