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All derivatives are with respect to x.

Basic formulas

• Derivative of a Constant: For any constant c, (c)′ = 0.

• Power Rule: For any real number r, (xr)′ = rxr−1.

• Exponential functions: For any b > 0, b ̸= 1,

(ex)′ = ex

(bx)′ = ln(b)bx.

• Logarithms: For any b > 0, b ̸= 1,

(ln |x|)′ = 1

x

(log |x|)′ = 1

ln(10)x

(logb |x|)′ =
1

ln(b)x

• Trigonometric Functions: With angles measured in radians:

(sinx)′ = cos(x) (cosx)′ = − sin(x)

(tanx)′ = sec2(x) (cotx)′ = − csc2(x)

(secx)′ = sec(x) tan(x) (cscx)′ = − csc(x) cot(x)

• Inverse Trigonometric Functions:

(arcsinx)′ =
1√

1− x2
(arccosx)′ = − 1√

1− x2

(arctanx)′ =
1

1 + x2
(arccotx)′ = − 1

1 + x2

(arcsecx)′ =
1

|x|
√
x2 − 1

(arccscx)′ = − 1

|x|
√
x2 − 1
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RULES

• Sum and Difference Rule:

(f + g)′ = f ′ + g′

(f − g)′ = f ′ − g′

• Constant Multiple Rule: If c is a constant, (cf)′ = cf ′.

• Product Rule: (fg)′ = f ′g + fg′.

That means that:

– (fgh)′ = f ′gh+ fg′h+ fgh′

– (f1f2f3 · · · fk)′ = f ′
1f2f3 · · · fk+f1f

′
2f3 · · · fk+f1f2f

′
3 · · · fk+ · · ·+f1f2f3 · · · f ′

k.

• Quotient Rule:

(
f

g

)′

=
gf ′ − fg′

g2
.

– In particular:

(
1

g

)′

= − g′

g2
.

• Chain Rule:
(
f
(
g(x)

))′
= f ′(g(x))g′(x).

In particular:

– d
dx
eu = euu′

– d
dx

sec(u) = sec(u) tan(u)u′

– d
dx

ln |u| =
(
1
u

)
u′ = u′

u
.

– d
dx

arctan(u) =
(

1
1+u2

)
u′ = u′

1+u2

– etc.
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