@ Ch.4 — Applications of Differentiation

Section 4.9 - Antiderivatives

~

- Antiderivative ,\ﬂf‘;

A function F is called an antiderivative of f on an interval [ if F'(x) = f(x) forall x in I.

£ 2l nelle SN £ N artiderivative @ F

- If F is an antiderivative of f on an interval I, then the most general antiderivative of f on [ is

F(x)+C
where C is an arbitrary constant.

Example 1

Find the most general antiderivative of each of the following functions.

(@) f(x) =sinx (b) f(x) = 1/x (c) f(x) =x", n#-1

Solution
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Section 4.9 — Antiderivatives

- Table of Antiderivative Formulas
Function Particular antiderivative Function Particular antiderivative
cf(x) cF(x) sinx —Ccosx
f(x)+ g(x) F(x)+ G(x) sec? x tan x
xn+1
x"(n# —1) secxtanx secx
n+1
! Inlx| ! in-1
- sin"*x
x V1 —x2
1
e* e* S tan~ 1 x
1+ x2
bx
b* — cosh x sinh x
Inb
COS X sinx sinh x coshx

Example 2

Find all functions g such that
2x5 —+/x
g'(x) =4sinx +

Solution
. S J"‘
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@ Ch.4 — Applications of Differentiation

Example 3

Find fif f'(x) = e¥ + 20(1 + x?)"* and f(0) = —2.

Solution
I 7% 20
e ——————
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Example 4

Find f if f"(x) = 12x% + 6x — 4, f(0) = 4,and f(1) = 1.

Solution
1 3 2
/ (=) = \7-3_* ,\_é% _Gge +C
= L ,.\_32.2—‘9'7"*('
b 2
Le 3 z

F() =1x1-22+Cxu4=\ = Cai=\2C =-%
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Section 4.9 — Antiderivatives @

Problems

- Find the most general antiderivative of the function. (Check your answer by
differentiation.)

(@) f(x) =x*—3x+2

(b) f(x) = x(12x + 8)

(c) f(x) = e?
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@ Ch.4 — Applications of Differentiation

(d) f(x) = 3vx —2Vx

1+t+t%

(e) g(t) = —+
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Section 4.9 — Antiderivatives @

- Find f.

(a) f"'(x) = 1/x*

(b) f7(0) = sin@ + cos8, f(0)=3, f'(0)=4
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