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The fundamental definition: Thderivative with respect tox of a
functiony = f(x) is defined as
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Notation: $%, 4/, Dy, 3.

Function of a Function: Fory = f(u), withu = g(z):
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dz  du dz’

Product Rule: Foru(z) andv(z)
is:

, the derivative of theroduct uv

Quotient Rule: Derivative of quotien{u /v):
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Implicit Differentiation: If f(z,y) = 0, then differentiate wrt tq
x, use fn. of fn. for any functions of, and then rearrange f%
Example:
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(And substitute at end fay in terms ofz, if possible.)

Parametric Differentiation: Fory = ¢(t), andz = f(t), wheret is
the “parameter:”
(%)

Inverse Functions: If x = f(y), then can writgy = f~'(z) where
f~1 is the inverse function off. Example: Ifz = siny, then
y = sin 'z, ie the inverse sine of. This is NOT the same 4
(sinz)™' = 1/(sinz).
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Differentiating Inverse Functions: If y = f~'(z) sox
then differentiate wry, and . ..
( )_1

Logarithmic differentiation: If y = f(z)g(x)h(z) (or any multiple
product), take logs and differentiate implicitly to firgéi
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Rules of Logarithms:
log A+log B=1log AB and mnlog A =1log A"
Formula for change of base:

log, x
1 =_=b=
%8a ¥ log, a

The numbere...
e = 2.718281828 ...

Important property: its slope at any point is equal to its value.
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Definition of Hyperbolic Functions

T 1 xT —Xx

sinhx = 5 (e —e )

coshz = 1 (ez + eiz)
2
sinh x et —e "

tanhz = =
cosh x er + e~

And also ...
cosechr sechr L th !
= = cothx =
sinh 2’ coshz’ tanh z

Derivatives of Hyperbolic functions:

D(sinhz) = coshz
D(coshz) = sinhz
D(tanhz) = sechz

Identities

S
1

cosh z cosh y + sinh x sinh y

2 -
cosh” z — sinh” x

cosh(z + y)

change of sign. Prove by putting in termsedfand showing that RHS
equal to LHS.

Solving equationsFor example,
3coshx — sinhx = 3.

Put in terms ok&®, rearrange to solve far”, and then take logs.

Inverse Hyperbolic Functions For examplesinh~! z, and so on.
Can be expressed in terms of logarithms, eg

sinh ™'z = In(z + /22 + 1).

tions.
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Derivatives to Remember!

f(z) | Df(=) f(x) | Df(x)

" na™ T sinxz | cosx

e’ e’ cosx | —sinw

Inx i tanz | sec?x
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And many others. Similar to trigonometric identities with occasional

To differentiate use same technique as given before for inverse func-



Table of Standard Integrals and Derivatives
(As given for Exams and Tests)
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