
b h-l

[+,"dx=,[n 2f(^,1 )ax
; h-r@ r:-^o

=,[u Err*)ar*rrr$e k=t

f(rt
x

Mx) = fffrte,r
o\

wtrnnrndr A(x1 doo+$

h'(x) = fixl

ICIxdv =$nx+C

5*r'- =avamntxtc

f*dx =lnlxl +C
iL

F*..P- =+r\ +c 
? c,.

[(+**r )*dx df:lii'-rH Iu%J Lrlu'r(tru ',dfr*d1 
;$e.ro
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Theoreur 5.8 Lct rr, bc a functiorr of :r: ancl .f hr: ir fimctiou of u. Thcn

tt'
I ll'lt)lt u : I L.{(rr(.,.))rrl(.r')lri.r..JJ

Example 5.1"0 Evaluate J *,#Uf*d -9 - 1du=?fdx=)tFP0 111= %, - 2 :i

t+(+)*

Btru*,e{u

-- *l#'*
=J fa'a"

ol 

-) -i+ I

-- J-!- +C
Q (rul

---h'# +c

=-*.#-rT+ C

-i,#"=*#,,,+c

rcftdt
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Example 5.11 Erahrate Jcos(5r)dr

l$o lA-- 5X -'- dd .-Bdx

&"(;a)dA -- tcos u 4 =

e d*=*

*fo u du

I5inu+C
5

l sin (sx) + C
5

d(,lll?hr^

=/l*udu
;- ?-$n rf * C

= zsin (Jdtc #

=efo'P{g)
.--LinfiI)tc

*

Example 5.12 Evaluate f Y*
drrrr u=fi- ""d'{ @
Icps({iJrul =2 Whx=z
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tn{on Q=g*+ I

r*on u=I{f

- .dq =d dx

= Itecoq 
du

=tanq tC
-- ton (e*+l ) t C

du

-:drl=Idxlz

l(d*r*.

I

ffi

#Iffix=ffi,r
= Otrcgn

= Orcsln

-- qY(sir(* ) +c

u rc
*) tc

= ]a'ctan [# I *.

#.

=l
{affia- Colffidx

{-tryf



dr l,1 =,[tr {qIx{s-Ufff

f ^con6x coec X oF^dX U= Cffic x
J " dtt o-c,,tcr cot{*dx

c4 dx.J l+Y*
{=atdal.X

n=.fr *f gorcc 
(.[nx)dx

lx
Ccosect.h rtotdrt{at
)

rl-- l, x
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5.6 The Fundarrletltal Theorem of Calculus

5.6.1- The Furrclarnerrtai Tlieorern of Caicnlus

Page 4

L A--l*r^ I
Itiqttr'" .1.!i: rli,''ri t::lilr,i ii,.' :l',ilrj:

A(r1:ff(+)dt @xf'
Figure 5.10: area under the graph from a to r 

A 
r(,1 

I =-($l

A(r) is the area under the graph of / from a" ta x (Figure 5.10), then

. A'{r) : 
"f 
(r)

. A(o) : 0 (The area uncler the curve frorr n to a is the area above the single point a, and hence

is zero.)

. A(b): A (The area under the curve frorn a to b is A.)

a
-Y

K

-1t.,' j

= f(s

+-
.r: t)



Thecrertl 5.F) (T1l: Funclirrrtcnt;rl The,roi'c,,rn rif ('iik'ulus. Prrlt l) lf / is c'r.;ntiur-roi-rs

oir ia. l;l anrl l:'is atn' :rntitl,:i'iliifir,r.' r.if .f orr la.0]. thtu

t'l tI r,,
Fft) trACx) +C
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)dx

Page 5

Example 5.15 trvaluate fr2 rdr.

f*r^

F$)-Ka)

&yr1{Hbtr*z
=Lt C
,9d

Frx )
T^

I

= F(z) -F(l ) , ,

=(t-4 -Li.r/l

Example 5.16

(rr) Find the area nudel tire curr.e A: c<>s:t over the interval l0,rl2).

(11) h'Iake * conjecture about, the vaiue of the integral

=t-J =3?7, Z

Yt
A=frrrdr

atrl t'otrfii'n) \'or-11' r'onjol'lru'c using the Frriirlamerurl Therxeiu of ('alrrr1us.

7**rdx=eiattC

1..
/ ('( )s .1 {/.r'

.l i r [-r *Ct = si,,e )+in(o)

= l-0 ,l#

F,xdx=,i'04#:l
= 5ir(nl - li" GI

= 0 -O =O

{

f *, xdf,:-
0
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5.6.2 The Relatiortsltip Between Defirtite arrd hrrierfirrite Irrtegrais
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?

,,b

.1, 
,f ( r)d.r: if'(t,; + ('l - [r(o) - a]l : tr(t,) - r(c)

Titris. li.il 1:ru'1;oses of evaluating rr ciefiuite iutegr:al lye ('rrlt omit the croustaut of irrteglirtion itr

r'" [ !' fl'
I rt.r)r1.r'- ,[( r') + (', : I I J'( r'rr1r' j

.J ,, LJ ..1 ,,

x'hir,h leli'rtes tlie dr:finite uud iuciefinitt integri-r1s.

Example 5.17

r'!J ') 
- 

r

(rr ) ./r .1'- V .1'd.r --

1?

ztqlz-zgfa+
+

[lr"od^1l =[l*td-]; =q 
[=*=

fl'r, = se*[:
o 

=. E1f r-eoJ 
= S[g-t]

H=srrjl*

@-,,,_-:,,,:
Xa\

[b) f serdx =5
0 3lO
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5.6.3 Piu't 2 of The Furuianreirtal Theoreru uf Cak:ulus

-6,tdrrt', uariq[kdennedl:Y 
@: !,- rfi" onolq* phl

is irir antirlt'rilatile of .f : that is. f''(..) : .f (r') fcx'eirr'h .r in the inten.al. or irr lrr

irlter:urtir.e uotirtion 
d f G) I
;ll fttt,ttl _/r.,',
rL.L. l.l ,, J

Example 8.18 Fincl fiUf f orl

*Llt?atl =tt$llt
= $,tf -+l
=gf to --x3

q

=x3*Llt'dt1

cos X-%6tf =d
x

I
t

-d
dx

firr=Ir# sin x
- 

(<

x
!,r *-ffigd*]

I

)


