Section 5.7: Antiderivatives

DEFINITION 1. A function F is called an antiderivative of [ on an interval I if F'(x) = f(x) for
all « in 1.

EXAMPLE 2. (a) Is the function F(z) = xIn(x) — = + sinx is an antiderivative of
f(x) =In(x) + cosx?

F'eOD = Bax+ x-;-c -1+ coax = Loy gy c.gox=.¥(m)
YES
(b) Is the function (x) = xln(x) — x +sinx + 10 is an antiderivative of f(x) = In(z) + cosa?
Fi) =(Fy «10) = Frentle) = £60 +o=fix) Yes
(€) What is the most general antiderivative of f(x) = In(x) + cos ¢

F(xX)+C = Xy =% 4+ SnX +C
/'] ~

where C s an acbitrary consieat
THEOREM 3. If F is an antiderivative of f on an interval I, then the most general antiderivative of

fonlis F(z)+ C, where C' is an arbitrary constant.

EXAMPLE 4. Find the most general antiderivative of = 2.

Finc‘ F(x) such Hhat F'(ﬁ =2 X

f\:m: Xt + c_}
Pro‘.sel-\-les o(‘ ontiderivative

(F -+ G—)I =-F|+ G-‘
ol is real (A P)'= oo F’

e ey £ P
|, §
&) + 5
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EXAMPLE 5. Find the most general antideriwative of f whe

‘7/8
(a) f(z)=5sinz 4+ 728 - V27415 X
-
¢+l 5 t1
Cx)=5(-cnx) +7 X _ X
€t/ ]
v T
tI15x + C_
Ty
F(x) =-5crx + 2 — Tgs__x /+/5‘7+Q
3e +8 —a” 3% 9 2 2
(b) fiz)= 73 T T = 13 =3 +gx -1
(X)= x—a +\ . )(-3+I
v 3 3+ 2~ Anixhc
FE = -3 - L L+ C
() fla) ="+ (L-a?)7/? o @* 4 —
1~ %x*

) =2"+ arcsinx) + C



EXAMPLE 6. Find f(x) given that f'(x) = 4 — 3(1 + 22)~,

£(x) is antiderivakive of £ (x)
£ = Yx—3arctan + C

0= £(A) = Y-3orcland +_

\ ‘?(?‘) = Yx -3 arclanx + % _L,‘\




EXAMPLE 7. Find f(z) given that f"(z) = 3¢* 4+ bsinz, f(0)=1, f'(0)=2.

,F’(x_) is e ankiderivakive of, £"(x) -‘-(-\7'00\‘

£z de*—Beasx + C

,F(,a 'S am MHd&rl’V&HVQ 0'(‘- -F'(X)

.F(x)':.'se‘x—- 5 sinx -+ Cx + C1

Use +ha inibiad conditions (& =1 | §'(0) =2
A delermine C and Gy °

4= £o)= 3€° -5Sin0 +C0+G ‘?_;) 1= 3+ ¢ N
2 =gz 3e° - Swmo + C 2 =3-S+¢
=) C =-2
Yy

C =
£z 3e” - Sm

———




EXAMPLE 9. Show that for motion in a straight line with a constant acceleration a, initial velocity vy,

and 1natial displacement sq, the displacement after time t is

1
s(t) = Enfz + vot + so.

¢

a(®) = o s'(®) = UK s"(v =
vie) = U W= v @W=al) 1o os'W = a4+ c (\
s(o) = So l

= ad?®
\ S () Q—,__+C€+C1 “

Use Huse inibal condibions 4y £ad C amd Gy
()]
Vi=V(0)= q-04¢c =D ‘.C. =V ‘
(x) 2 :
So = SCO) - L:zo. +C- 0 + C, =) IC,:SQ

Lr—\

X:SC-H=°'—.:'::- + Uk + Sa
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