@ Ch.4 — Applications of Differentiation

Section 4.9 - Antiderivatives

~

L 2 .
- Antiderivative /"//7

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

£ ‘_,ar— oo SN, F N arti der\vative u® 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

() F(’!) = _cos 2 + C
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Section 4.9 — Antiderivatives

- Table of Antiderivative Formulas

®

Function Particular antiderivative Function Particular antiderivative
cf (x) cF(x) sinx —CoSX
f(x)+ g(x) F(x) + G(x) sec? x tanx
xn+1
x™(n # —1) secxtanx secx
n+1
! In|x| ! sin~!x
x V1= x2
1
e e tan"1x
14+ x2
bx
b* S cosh x sinh x
Inb
Ccos X sin x sinh x cosh x

Example 2

Find all functions g such that

g’(x)=4sinx+ﬂ
Solution
J : z.zs %
9 (=)= SN = ~ — - E—
= L_,$:V\ 14—7_7—% — >:—.\/7’
s Vo
5(7‘):‘-\-(-“’5&)4—_2’7‘— -T/’/;‘\'C

S NSRS -\-ls‘-r-s _2J= +C

A9032 673 pehaeducation ¢ B X ©



@ Ch.4 — Applications of Differentiation

Example 3

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

Solution
I 7% 2D
e ———
][(z\)=e - 2
\ o
< =\
fla) = 2 x 2o Ka~ 2 xC

o
)L(D);z _\-W—\—L =-2
C=-2-\=-53%

° >z =\
>0 7[(71-):.& ,\_’Z_Okad/\ x-—-ls

Example 4

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

Solution
' ES 2
f (V= \Zx €= _ 42 +C
3 =
3 2 C

2
+37'-_;,‘k,_7" 4+ C == + D
Le 3 =

2
. 7;_4_,‘_7(5__ 2 7t »\-—Cx‘\'b

7[(°)’—‘- 6o —oro D = 4 D D=4
F(V) 211l o2+Crxu=\ > Cal=12C =-3

oo {(n);l‘t _\..)_z,-ZZ-L—;L—kLk
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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

2 2.
F o= 2= — $2 L 2z= +C

3z =2
2 2 '
bQ—Caerz,C?‘_.—-g_l *Lx*c‘s
z =
____‘sz.z_éz_\_z
3 2
2

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

f(x)—:'_ \2><.Z+‘Zz

3 2 3 2
Fee)y= 22 &+ 822  C = W% 02> ~C
3 =2
K3 2 ! 2
b ecans < [L(- X 4 ,\r(__x = L7 + 8>

(c) f(x) = e?

F(l) :27_7: A O

lpeca nse [sz *—C_‘) = Qz
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@ Ch.4 — Applications of Differentiation

(d) f(x) = 3vx—23x

{

2 \z
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2
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Z =z %5
\ .
-— 3 Zri_ 2= S
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2 —I/ l/—z 3/7_
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V2 32 S/=
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/
2 3, 74
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Section 4.9 — Antiderivatives @

- Find f.
(a) ' (x) = 1/x?
0\ -2
f (»): >e
f\(z): 7___— + C = “—\—'—+~C.

n e +C +D Z°

’[(2.): — lY\ Iz\’t' CZ’\‘D = {~\"\(‘>‘)*CLX‘\—D x <o

(b) (@) =sin@ +cosB, f(0)=3, f(0)=4

7[(@): —Cesd 4+ Sine + C

\ (=4

f (o) =

|
|
N
'
w
0
__\,
D
0
.1—
N
]
I

/ N
f(g) = —<os8 +sn B +5

£(B)=—%h® —<Cos8 +5S6 +

4
{‘Lo) = —}Lh/o —<es o A—D =3

[(8)= -51nb -<58 + 56+
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