MAT 210. BRIEF CALCULUS

Rules for finding derivatives

e Derivative of a constant. For any constan C,
d
—[C]=0.
7]
e Derivative of a constant times a function. For any constant C and differ-
entiable function f(x),
d

d
[Cf(@)] = O 1f (@)

e Sum rule. For differentiable functions f(z) and g(z),

(@) + 9(a)) = o7 (@)] + - [o(a)].

e Product rule. For differentiable functions f(z) and g(z),

@) 9] = 1) o)+ 9(e) - @)

T
e Quotient rule. For differentiable functions f(z) and g(z),
z)f(x)

d lf(x)] _ ['(2)g(x) = ¢'(2) f (=

dz | g(x) g(z)]? ’
provided g(z) # 0.
e Chain rule. For differentiable functions y = f(u) and u = g(x),

L H@)] = (o)) - o (a),

or
dy dy du
de  du dz’
e Power rule. For any real number n,
d
@[aﬁ"] =nzg" '

e General power rule. For any real number n and differentiable function f(z),

(@) = nlf @) )
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e Exponent rule (1).
d

@[em] =¢€".
e Exponent rule (2). For f(x) which is differentiable,

d
@[e(f(w))] — 6(f(ﬂﬁ))f'(l«)_
e General exponent rule. For constant a and f(x) which is differentiable,
d
ﬁ[a(f(w))] = U@ f'(z) Ina.

e Logarithm rule (1). For z > 0,

d 1
—1 =—.
dac[ nel x
e Logarithm rule (2). For any differentiable function f(z) such that f(x) > 0,
d f'(z)
—1 = .
) =2
e Logarithm rule (3). For any differentiable function f(x) such that f(z) # 0,
d f'(z)
—I1 = .
i@l =5

e Derivatives of sinz and cos z.

%[sin(x)] = cos(z),

d :
ﬁ[cos(x)] = —sin(z).



