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4.3 Eva\ua'h‘nq T)efnn{’re \n’requ

lae} class, we weed the o\eflhi’flbn o? defm\kz u}ﬂejm\s 05 a limi} of
Rierann sums 10 comPMe \rﬁeﬂra\s and 1t was Yedious and

difficult

Nowton found an easier woy (and so dd Leibrz mde})ono'on’r)j)

and 1} used the antidenvative

Evaluation Theorer

b

If § & conhinious on la,h ] , then j fle)dx = Flb)-Fla),

0

where  F s anj anhderwalive OJC {, thal is Flg f |
7]

I sajs lo fu‘no\ o‘efn‘m\}e in)team\ of a confinuous funch'on ,

e f;‘no\ Vs anhiderivative lanj one will work) and evoluale 1t o

the endporrts , | Cmi% how that mmP\{m}w} aum 18 Jus{ ahidenvative )

an substracl )
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Then  f(x) =x" is onhuous on fO;)]

and 6 anhderivate s F(x) = 3; (e of 1t )

Then) F“\-—F(O):_(_l_ﬁ _LO_’_)B -
3 3

Pick another anhderivohve

_ 3 {03 .4
Then F(H—F(O\—_é_.}z} [_5_+ )

3
& J. x3-6x) dx
b

{(x\ - Xg —~bx 15 continuous on [0,3]

F,(x) =xt oed é-3x2.
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(B-6x)dx = FL3) -Flo)
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INDEFINITE  INTEGRALS

We wanl a convenjert notation fov anhdenvahves that make them QQSj
Yo worK with .

Quen the welation betn anhidenvahives and o\efnm\‘e m)eﬁra)s 0 3l§en bﬁ
the Evaluahon Tam | the nalahon J\ flndx *mo‘vh'ona\\ﬁ

used for anhdenvative of 1 )m\\eo\ an ndefinte nteqral
% p]
[f(X) = F(x) means F‘(x):{(x\ o that F s
the anhdenvahve of .

i |
_'_"l[l [ fi)dx e o number | [{(x)ax s 0 funchon [ or faml’j
O‘f funchons)

a

Thn ) 5 15 0 conhinuous funch‘on )

i
b b

Yf(xle _ jﬂ"w ] —_— Pewn)nnﬂ the Evaluation
a

G Theorern
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Table of Indef e ln*eqrals (-

: c}‘f(x)dx [ Ttons g i - [fr0dc + g

xn+\

RKox = KnxC , Ko a conglont jxndx=______ 4+ C (ME-J)
n+ |

soc’x X = Janx + C ) jcscnx-o\x\y\: _eotx4 C

coc x Janx dx =seex+C |

jsmx dx = -osx+ C Xcosx dx = anx+ C
E
|

chcx obxdx = -csex +C

B Find e ﬂenem\ {m}ef{n‘ﬂé m’tegm\

j(\Ox"——Gcech Ydx = JlOXA dx —-Jécech dx

u

\ngqu - éjcsch dx = IO_%E - 6»(-(0{)() + C
5

w4 botx + C
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Am\lba¥1bn

Evaluahon Thm says uf f 15 conhnuous on [a,b] , then
b

jf(x\dx

Q

F(b)"‘F(G) \Wh?"’ F'.-..—f .

Rewrite 1t as
b
j F(x) d

0

F(%)-Fla)

1 ]
6o whal do we Know aboul F\(X)PA represenis the rate of cbanﬂe Ofﬁ = F{x)

with resPec} o x

On the other hand , Flb) - Fla) v e actual chanﬁe n j = F(x) as
X c\zanaes from o to b . This chn be exPressed i the foHown‘nﬂ way

NET CHANGE TRM

The m%eaml Of rofe of change s the nel c\mnﬁe 3

b
X Elixydx = Flb) -Fla)

q
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o 1 This Pn‘ncfpo) can be used to coum‘e VaFIOuS examp}es .

o If VI 15 the volume Of waler m o reservoir ot hime 1, then s

dertvative  V'(4) s the rate of which waler flows mio the

toservorr ol hroe - % )

ta

y Vi dt = V) - Vi) 6 the chanﬂe in the amount of wafer

1

|

i the reservolr  belween tme 1) and 1

o\{ The role of 3row%h of 0 PoPu\aJdon 1 %%  fhen

L
j(o\njd{ = nlyy)=nly) i the net change m Populah‘on

—

i
Y

dun‘nj the e Pon‘oo\ {rom t, o 1,

> lf an o\)]ec‘l moves o\ona a s*ra\‘ﬂ\n{ hne with Pos{hbn func}lbn

g(x) , then i Ve\oc{hj i vlt) =6'() , %o

Y

KV(t\dt = slL) - slE)) 16 the nel chanaeof poston, colled
Y

o\l‘sP\ammeni )oﬁ

the objec-} auﬂ\ﬂﬂ

fre e Perl‘ooi fom 4, bty



B A Parhklg_ Mmoves o\onﬂ a line ¢o thal )’ velocHJ al tme t 15

v(t) = tg—f -6 | n wmls)
Find the disP\acemen{ of e Porj()‘cie Aurfna the hme Per:bol
REEXE

SI" Thedséplacemen{ 15 chonﬂe n Poszhbn

9 4
S(4) —s(1) = fvmm ; Juu-em



£x Let P(t) derole the power mf\sumphbn 0 the cr}j

g

of ;M'n'ami for o daﬂ in November (Pu‘s reasured 1n Mega Warlls
and L n hours "darhnj al mndmﬂH) el Hhe ﬂraph of P(t)

be given below .
Q001

600 |-

)
m\c)maht
Uee the foct the rafe of changg of energy 15 power Yo eshmale

the energy consurned on thal Jog [

SI"  Dower 15 the ro{eof c\nanje of enerqy | that means Plt) = E'(4) "

To find the folal eherqy consumed 10 the o?aj we use the | Nel Change

Theovern
24 2

_ ‘ = Ela4) - E(O
jP(t) N o= fﬁ (1) dd )
0 0 {otal amourt

of energy vsed +hoo\03 |



Given the ﬂmph, of Plt), To j\no\

A
EPH) dl | we Jue’c need Jo find the avea under the curve

0

1200+ 600 + 750 +3500+ 14004 300 4+ 1000+ 1800 = 4550 MV-hr



