Antiderivatives

Section 4.10



Antiderivatives

¢ Fis called an antiderivative of fif F'(x)= f(x).

e We saw in section 4.2 (Mean Value Th.) that:

any other antiderivative of f mustlook like F¢x)+C,

where C nepaesents a_consTanT

v 2.9 9{ Piey= x2, then X s an anlidearv:
- | 3

ofxz, and )= _){3,3+[ /s called +e
g,p/rzefm/ antioerivativ< J.f xZ —
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Examples of General Antiderivatives F(x)

f(x) F(x) f(x) E(x)

X XZ/Z +C sin x —cosx +C

x" Xf‘ +C 1 5 Tan”x +C
EX : 1+x

e CX-F C

o If g(x)=Inlxl, gis defined for all x#0.
_ | ‘ryy —
{/07 x>o,8-1n>é f’g(x)_l/x

< - —_ / — —_ -_
me © 4 = An (—X) %g/x) (..L)( :)—%%a.

—X
ﬂe@qznm&f&nﬁd%iﬂf Qf '44 is dn\d +C

[
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More Antiderivative Examples

Find the general antiderivative F(x) for the following funtions:

o f(x) =/x+ 3¢* —7Tcosx

4 Y
X ex Siny anticdeni v’s
Z
2 X , Chech Tha T~
r/X7=.>.Z(_.—+3€ —7sink +(C , MF//X)rr‘g//c)
. f(x)=-32;+1/7c
3/2
Fixy= 2dnixtl+ X __ +C
(3/2) Check That

= 2.0 x| —+1/3X3/2*[ | F’Kt)=f(&),

gemember (bnlx\) =

xi~

[ ]
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More Examples
e find f if f/(x)=8x> +2x, and f(1) =S5 ( F 15 an antideir
Fr) = 8_>_<;+Z§,Z+C’ | q;/

— 2x7+ x%2+C vse axTaa condsfion
ﬁ[ﬂ: 2+41+C=5 so (=3 fﬁ/’)ﬁﬁfﬂw?&?(
answer - Fo)=2x% x%pz

o find f if f"(x)=12x+6, f(0)=2, and f(1)=3
Pltxy = 6x%+ 6y +C
Plx) = 2x3+3x%+Cx+D
Pro)=2 qrves Fo) = 0r0+0+D=2 ,50 D=2
Fl)=3 GLvES 1) = 2+3 +C+2=3, 50 C=—¢
answer: FIX) = 2x%43x2_Jx +2 ]
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More Examples

We are given the following data on a moving object. Find the
position s(t) at time £.

/
e t)=3t+Im/g, s(4)=25m Tfemembes: v'= s’
a=s
slt)= 2 £72 4 ¢4 C e
a=1r’

s5(Y) = 2(8)+4 +( = 25, so C=5
answer: s(t)= 272 4 t+ 5w < Lheck

o alt)=—321t/g2, v(0)=121t s(0)=0 ft a’/Zum%mﬁwg.
vit)=-321L+C

(V/o)-: o+( =/2, so C=12

>S(t) = —16E°+12C+ D fhwer: |
Sl) = O+o+ P = o, :D—fa Sl = —6t 2_/_/’214.%7«

1
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Vertical Motion

e If we have an object rising or falling near Earth’s surface, & if we
assume that gravity is the only significant force acting on it, then

the acceleration a(t) is constant, and we use

alt) = — 32 ﬁ/ﬁz o alt)=-399 méz /a/é/uwx.)

depending on our choice of units.



http://rooster.eng.buffalo.edu:8080/ramgen/motherhen/real/MTH141/section4/lec4-10f.rm

Example — Vertical Motion

e A ball is thrown straight upward from ground level with an
initial speed of 160 ft/s. What is the maximum height that the
ball attains? When does it fall back to ground?

given: aft)=-32, v/(0)=lbo, sl)=o0 I

then: wlt)==-32t+( |
vi(o)= o+C =760 - [=/60

Y

Ds(t)=—16¢t%+/60t + P
5)= cto+V=0; D=0
So SU)=—16t%+ 160T
7Yhx.- height occors whert v/t =0

f = /60/31 = 5_5',
Ay /Zec‘ﬁ/zf /s s(5) = 4/90%7‘.

723 hack ﬁgﬂaum/ when SH)=0; %m /0 S.
A7sweT

V=st)
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