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Because the derivative of a function is a function, dif-

ferentiation can be applied over and over, as long as the derivative itself is a
differentiable function. That is. we can take derivatives of derivatives.

Notice also that for derivatives of higher order than the third, the parentheses
distinguish a derivative from a power. For example. f* # f*.

You should note that all higher-order derivatives of a polynomial p(x) will also be
polynomials, and if p has degree n, then p*’(x) = 0 for k > n+ L. as illustrated in the

following example.

EXAMPLE 8 Higher-order derivatives for a polynomial function

Find the derivatives of all orders of

Sedution

Plx) = —=8x" +27x° = 10x:
p(x) = —48x + 54:

OTU demonstrare the power of the theorems of this section, Prob-
lems 1— ask you ro go back and rework some problems in Sec-
tion 3.1, using the material of this section instead of the definition
of derivative.

1. Find the derivatives of the functions
of Problem Set 3.1.

given in Problems 11-16

[%]

. Find the derivatives of the functions 17-22

of Problem Set 3.1.

given in Problems

3. Find the derivatives of the functions 23-27

of Problem Set 3.1.

given in Problems

4 Find the derivatives of the functions 39-42

of Problem Set 3.1.

given in Problems

D’l/(‘/'enli(/ly the functions given in Problems 5-20. Assume that C
IS a constany.
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plx) = 2T 4 0xT — 57 + 7

p'(x) = =24x7 + 54x — 10;
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19. g(x) = x(x+2)° 20, f(x) = x"(2x + 1)’

In Problems 21-24, find f', ", f", and f'*.
21, fo =" =5 +x+ 12

22, f(x)= %x“— %Xh-x3+2

4
24, f(x) = -
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25. Find d—} where y = 3x* — 7x® 4+ 2x — 3.
X-

26. Find . where y = (x + 4)(1 - 3x7).

dy
dx-

In Problems 27-32, find the standard form equation for the rangent
line to y = fix) at the specified point.




