83.1 = Acea Between Curves

M Tf f(X)zO, then the area between tHe

Srap\r\ of f and the xX-axis )Crom X=o to X=b is

b
Area = J )C(x)dx (1)

%

More jeneralij ,  the area between +wo curves

)Crom X=00 Lo X=b cawn be coleuloted as

b
AFGJ.X = J‘ (\juﬂ»u - jlom.r) dx (‘Q)
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No'l'e"' Focmule. (1) s (‘e.a.uj o SPCCM/( case of ]l;r'mu./a. (2)

whece  Yupper = )C(x3 and  Ysower = O, the X-axis.




Ex: Find the acrea enclosed between 3=X ond B= x*
(a) )Crom X=2 to x=3

(L) )crom X=0 Yo %x=3

Solution:  Start with a Pic.{-u.re_!

() For Xxe[2,2], we have X% X', hence

yA
3 o !
g=x" i
Are& i J (“j“ﬂ"- Blouer (JX :
& -
3 5
= J (x*-x) dx
a
- Lx_’_x_‘T - =[a2
3, 6 — > X
yA
:)(z
(b) The curves interseet when X*= X, g
So X=0 or X=1, o

For Xef_O,l], we have X'¢X . while

)

f“ XeL\,Bj, we have X<£X?, heace 1 3 > X



Area

Ll (Yupper = Yrouer ) dx + Js (Sugper = Yrar)
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Jl (x—x‘) dx + Js(xl-x)ax
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Ex: Colcwate the area enclosed between J=)<z and
Y= Axt - 1.
Solution: The curves intersect when x° = &*-1, or
2 +

elLu'.vde.nHJ, when X“= 1  hewce x=21. We have

3u|->per = Xl and jzower = Q- Tl\us,

(X ax -l)) dx

J(I x') dx 1 1 » x
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Ex: Calculate the oreo enclosed between :'j= CoS X

ond U:SMX J[rovvx X=0 to X= TC.

Solubion: The curves cross when X= % . We'll need 4o

use +wo sepasote m-l-ejra.‘s o calewlate 4he areo.

j"-PPe(‘ = CosSX

f / yd Yupper = Sinx

Yiower =SiaX

jlouer = cosXx

J-Ir/q (S“PP“ - }jhwer) dx + Jﬂ- (}juﬂ’er - jlouer) dx
() Tr/q
7, ) T ,
- S SinX — CosX X
Jo (C,osx S nx) x + JT/H ( )

W/‘-l TT
[Sinx+ COSX} + [-c.osx-.smx]
0

Area

Rz



[(Sm':’_r . cos';—r> _ (s/q/0+ coso)} + [(—cos'ﬂ'- 9/1\') - (- cos"q" — 5‘"%) ]

:
Tor A2 2 - R

Tf the region is enclosed between o [eft curve and
o right curve J:rom y=c to 5=e|, then we can ae:\:

the areo in between loj in-l-ejroimj with Tespect 1o :j-.

y-d
Area = J (Xr:Jhl-mosé - chfémOS’f) Jj
J=¢

Ex: Find the oareo belween X=y-l and X=jz for 36[0.2].

SOl\L'L'\OV'IZ
Here, +he region is bounded x=3
between  Xieftmost = Y=! and > 5

Xr;avﬂ-mos-l- = 51 from 5=O {0 \j=a.



W=




