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5.13 Logarithmic Differentiation

Example 5.13.1. Use properties of exponential and logarithmic function to find y/(z)
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5.14 Higher Derivatives wm‘ao"‘“”ﬁ3

Let y = f(xz). We call the derivative of f’ the second derivative of f, denoted by
f”. Similarly, we can define the third, fourth and higher derivatives of f. Also, we

denote higher order derivatives of f by
f/, s (f,),, /// ( //)/ f(4) o (f///)/’ f(s) s (f(4))l,

Example 5.14.1. If f(z) = 3z*—22? + 12 — 4z + 2, then find the first, second, ... and
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Note : Higher order denva,twes of f can also be represented as the followings.
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In general, we write l/(”)(m) = %[f (x)]l

If y= f(z), then the higher order derivatives of f can be written as
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Example 5.14.2. Let f(a:) e* . Find fO9(z ).

1) = 20" & ’(x) =M™

'F”( ) - Qe (2) ?. 2)\

lll( %) = Q (‘L) 3 2\( :
f«)(ﬂ %e (2) ‘l-)( i ‘F(\‘)(x):z-ne?-&

2

Example 5.14.3. Find —d—2 for
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If f can be differentiated n times at z = 0, then we define the n'* Maclaurin
polynomial for f to be
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Example 5.15.1. Find the Madaurm polynomlals po(z) , p1(x) , pa(x) and pp(x) for
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Example 5.15.2. Estimate e®! using the Maclaurin polynomial p(z).
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: Example 5.15.3. Find the 3" Macluariy polynomials for f(z) = ,
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Example 5.15.5. Estimate /1.1 using
1. the 3™ Macluarin polynomials of /z + 1 and

2. the 3" Taylor polynomials of /Z about z = 1.
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