
urann{SnI :

Raran*t'g

ftrt>o

ftq (x[ ) axr
r.x Atkr" ,ffir e

-lGs+.

ll

f7= dx

hfinite in{e9ree
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5.3.2 Prr:perties of the Delinite Iutegr.erl

Page 1

Theorenl 5.3

(a) If o is in the donririn r:f f . u,e ctefirrt:

L Ir i Il .l' js jrrrt',:t iilill lrr

rl ' r'l

Il(,jrt ,--Itit)ttr

Exarnple 5.4

irr ) .f',ltsirr i .,'l ),1,,' : p

rr,i ./l'iyl -,,1,7, : f ${iT a* = -Iot+

.f * :l.rrtrrl .f,1 iil(, iltlt,qr';rirL' ult 'rr.l,l iru,l

,) l,,..1',.t',l t : l, f; t t,l,'

tl,i /"1'.1i.,'t - t1t.r'itl.t' : .{,1 {t,t )rl.t'- .l',1,'llt., :,1,

t,'t .1i1,' f t., 
't * ryi.t''trl t : .{,:,' f \.t.'trl.t. - .1,,' :r, ,-,,1 ,

E:raruple 5.5 Er*liurtr., .{it; - :fi - .F;rtr.

iG-?ST')ar s Isa*- frfr-?dx

= Itr" - af'.[r?dx

= 5-oq)

fto'r
01 0r

T
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Theorerrl 5.5 If ./ is irrtegrairle on a clor;eri irrterval colitaiilirlg thr-- tlrree poirrts c. b.

irttrl r" 11r.rr 

{0,./.(.i.)r/.i. : {,. f (.r),,.,.* fh ,.,

.ta .rn .l..f{r)tl'r
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Theorem 5.6

1;r) lf .l i" itrtr'grirlrl. r.lr. ,,,.r' ,,,,,fl,.,',,]t,r'irli.r'i., ,r.1,r. tl,':rG
,{,,'' 

,i i'}r1"i' } (}

iir j li .i rrrtrl r/ ;11(' itrrlsl'itl,lr, ,,tr :rr. L' ;r.ltrltt'1., i --> r/i.i ) t.,rl1 .,' i1: t'r./r,. 1i,",,

rl' rt'
I ttrtrlr, I 1tr'\,lt

.l ,, ,! ,,

.t1



f(xtX
.ur ft d'firl'r F/o --{cxl

2-

Ffi *f;tc 
I :

U*{0')
vt/.xl B fui

ftn=o5 K
?,r F(x) d;.t,r Ftn = @, x

r$,o Y(rl -- 1n x, Fr@--c?ir:{i;
FGI --5tA x r{G"J'-rotx -f!)
p(x) -- 

'n 
l( F&l =Coii x,(^1

2_
x

a-

*.q
(r) = Ftr) =

'm,Ffi)
k^*F(xr

F[^) = ria

,5,+rfl=x'

x+C r$C6.iuri
frm*r"t )

r*i,l,f ttx) =x"

={*,

,ir IGI

?(-

, lool[--
lor0

a I
!

U

HX I ,nut6t C, -)
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q1&*t*tfi..[
The Arrt-iclelii'ative hlethr.ld fbr. Fincling Ar.eas

Page 4

Fi-rt r--rn*rpl,,. 1,.tt.1.,',- t. fr''l *, 1r3 
* i|:rr.r:;r11 aritirie'ir..tir-ts of ./(, ) .-

,t
_117'r:.fir.) i..),i

r ts itr g rL-,t.1tr.,ttt iil't' g{'( ) it.r{:.t }'1-.

NA eio,$r*r, rr.h-

Oro Oor A
tilo xeEa,l.f

Example 5.6 For each of the functions /, find the area A(r) between the graph of J anrl the intervai

[a, r], and linti the derivative At{r) af t}ris area function.

Solution r
rrii.fr.t. :,),. rl: il

F?ilGrr) trnrl)
A(x) = (x_o).,

ffi)
--

&[d =- vr...
,:J .* nor rfl {FJr q"J

]i

a: !b)

h-lLo -t
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il,l .iill :i- i: ri -- -')

'!J:2*n

-Y

Solution y Ff

. A(x) = 5'- J ^t$nlu$*d1oa"rll b r*'
Q\n -! 6-s 1
-dqun^aorrnrundw{uut'co f- r, r I

t$l:rfortinso-o ACf)= 9'** = ?
.lrn:ttit i. agnrl5a:iu rrt.,F$ervo, Br'enant^ gu*,
fuaroCrro-a ,1"f,

e" E--r 
+ k[*),+=ry_ 

1-, "qfCi) = 3
d6rfuo'n P,y?na.tn u,Jrvo, 

^sun6*d9n' lii f

Thursday 12 October 2017 Page 5

$t't 
rrfirA(x) =** (fr,, \,-

= * 6x+z)L

n'(*l =. x+L
,[

+k) *2+Y, =,rt?-

[-.r't]rr'riltirlct'ir-iriir-r'ttt,,I]1,,,1 t,r hti,1 tlt,'ir1',,ir tttr,lr,t tli,,r.rirlrlr

irrt:r,t'r-ii1;-1 i,

Qon$', A'(xl-- x

,.tf t1 : ,t'l gt'itl fltt'

f-t, x ]

2-

qrrr,tril" (x) ir t(x) ?xL

rl ''v
fria" .H.n.Yrrrln $t'o d''r

qld1 C t1# 1

x

nsrifkuf ft(x)--o I a,

tg$ftrfiGrl = '+'+c
G=x

-F_+r
na-.

I-?*l a13

na-.

+c
I

I ,,I..,rio',{{llu,,
lfr y ,xL
stats I 6z X

*rx-(+)-t

ft)={

dtrfuit...1unnu.

Atx)
h.h.
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hrtegral

li-lie*r'eru 5"? lt i i r') is nui' irntirk'r'ir',irillc rf .f(.r') r)r] irlI ()p!'lr i.l.ll('1'r'rtl. tlrr,ii fot'

;rIl\- r'()1tsti1ur (' lht ijtrLliior'r. f'l.r'j + (' i: :riso;rr] ;rl]ti{l('liiirtilr'(rl.r fl}ilt itrtlllirl.

lIr;t'r.'oi'r-'r'. r':tr'lt;i:tlirlclir-irtilr.'of .If.i') oti t]rt itrtt,lr-ir1 r'iru lrl r'-\]]]r:,sstr1 iu tlrr,ti u'rir

.F ir'1 * ('' lrr- r.'hirrsir.Lg Iirl t{)lrstirltl (-' ;rP1rru1'lirrtr'}r-.

ttr ftx) d dJrrirk f6.) EoXAoTu?o C ribv

5.{.1 The Inclefirrite Integi'itl

Page 6

l- i.r 
" - 

('. TU |trr1r1Iii.iZI lliir 1)t'o|i,:-. Erlri;iIio]r i ] i5 l'('1 .ilst tt>itL,l ittt|rtr';rl I'f,rf iUlr-

, 1,.11:.1'tt'

! .f u'"'''': F('r') + ('

{F.l

i.l.;j l

1".-1 :

a F(x)--

vr(*1 = lxztFa
x

---.IFI x

u dx*rF(x){, Ftx)?Ei
frrr *a#

ffio-='{frt C

*{{xlw F(xt i, Ftr

frr)dr = Ffrt +c
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5.4.2 Integration Formulas

Integration FormulaD ill'erentiat iori Forrnul a

.f od,r : C

.f ktit, : kt: * C.1

Qlwrasld,*:k{ f(r)d,r

tJU (.") * s(r)trlr : J' f Q:)ar + { s(,.tdr

nn!1.
i.{,r"d,r:4.+C'.nl -1

" n,*l
1(;. l-dr -ln rl lC

7. ! e"dr: et * C

^ o;'t. J. u' rlr: i* 
* C, a) 0 and o / 1

9. Jcosxclr: sinr*C

10. Jsinrdir: - cosr * C

11. Jsec2 rdr: tanr * C

12. J cosec2rtlr : cotr * C

13. J'sec rtanrdr: secr * C

14. .f cosec r cot rdr: -cosec r * C
-t. 1 

- 
5rn

15. J /. 6dz:arcsinr*C

rc. | --:-d.r : alctart r -r C
I-l .l'" #

B f tanrclr:ln isec rl + C

.fcotrdr:1nlsinrl *C

9.t :o(n'

aln.l : 
^'dr'

frr*lt,)1: kf'(t,)

frv{4+ s(r)l : f' (r) * s'(.r)

d5. ,.r'"l:tt;r''-'
dtl'

d. 16. . lhrlrl :-(-l.ll' .t'

n
7- +[.''] :.'

Q,.1:

rl
8. f ,'] - o'ltru. (t > 0 utL,i rr I I

I(1 -9. drlsiur:cos.r'
d

10. ; C()S.i"r - - siti"r'
o,u

,1 , r )
, t. 

,n.,talrr'l 
: SCC-.r

d.,r. *fcot 11 : cosec2r

d.l:i., sec-r : se( .r'lan./'
o,.T

d
t |. 

*,coset' 
.r , . cLrscc ,r col -r'

d. 1Ijl. 
-atc:tnrl 

: 

-

'" dt. t".. '"'*r v'j-:-F
dll(i. , ]at'c'tatr.r'r :(1.J'' I + 1")

(l ,.ii 
arilu : secJ" ] - lalr.r

d
,*. * ltr sitt.rlj : col r

206111: Cltriculus 1 First Sernester 2017

x
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(.,) .f {,{; - 7.r +-tr)rr,, : f-:{, * Ir'dx +Fdx

= H*",)- *(1'*c,) +(,rx+ci

= -{'+ "rt+ 
+*+L

+c

= t'- z xz+(tx +C (.: C=Cr{a+cl)

ti,) .J'I--r';1,7,

i, I ,l'i\t + Si,l, :

t1 z&'lxl-,1",!z 6-a1r) 
I

{+tftlrh-t'ta-a
f +zh,lxh#
z

bfr
:-Ji.5

6
c

c

5z

=?,,(z+:^'+C#9z

+c *=

-t

[(*',, 
F*

x
a-.F

r**
q
zx

*#)dxxi",
-S+ C

--
?
1L

7
t?

+X "rc
,-2- 

I

t?
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ex+ tc,?
2

4

ktz
*

@

Page 8

ilr .J'rJ.jLr.,' -]t,,.,'itl.t : -+co5x+25tax + C

(nJ(+*t'pir,,:fuv(ilX - z-Wchhx + C Ft
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by Substitution

Page 9

Theorern 5.8 tet tr lre a furu:tion of ;r: iurl / be ii frrlction of u. Then

rf
! U'(,,)ldu : I [/(rr("''))u'(",';]r/;'.JJ

Exarnple 5.9 Er.ahrar" /gg!l00dT

-uf I{r0={'*c
& lroTr**ilrr.lhrD- I *ndr,

.. . f fi,on da1 { rtrro:rst 1rtr61.6r rt,firunirrtr}flrmr6of, ro I r?

rfruv.r fu*dr €d,fu,affi'0

r*oo U=Zx+l , u =zd;(

-.. \**+rJoodb( Xftry" =1lu'*d"

fu"rn

' lol

=J U tf
a- t 

-t- l0t

= 
J Ltr* rfNdx
z.I,

Exarnple 5.1-0 Evrrhiate ./ 1:1fu.f ,

= -l (ar*rt'o',

-

L lot
clk



ir+
o0n

:.

U= ?x+l du =Ldx

= [u*q1au

=' dx =Idq
2

= )frdu
=t#'..
=r,trd'+c +L

[cr**,)'*d*


