0. Aplications of the Dﬁ[,,qk 1n+e$@ g

_S6| Arca between (bid)  2Curves  (H:o i w

[ad Recall me’ CJMMS I Hee J\v”om“ﬁ /LAFOA
ﬁfﬁi‘fﬂ Find fhe @ 2{; the ion A that w o wnded b? -
. x=% amd 1"‘5 (’—:sé\u(_ a,(l)) 7> Ma’.‘X&b LMM

° O POSih‘/E’\/a‘uwl(so i+s (yafﬁ/ LS abeove Hee 4(‘MC_<,> coy\fmuw
v ) 2 505 +: Lo, bl = LO);‘?)

- PR - eerts G Al
fe  g-oaKis  fssadanion s, (yrand Y \ely=d 4

°
r ‘2%
o, B ‘ - N
b -—LA Y // i
S— KQY A"m ' /{ . wo |7 ‘ |
A?F o /x . % N -. B
4abe limit ,\\\ !
'Xé': a { ’xl XL i Xl. | /$ X\_
*®
X 1

Kez . Kiemann Su)n_r;
@ A N Z ara of h o) rectnall AX AX:—LD—,;—%
ren ( tea, 1( d‘n M\@ ) A A

@ Parti hon He mevJ [ b] a\ang ‘H\e/ ir\+oin£iec€SS
@ +oke a.Se\Z—C:an K: L’om Ex{—,)'X:‘,‘]

ey @ e o (® %f“ﬂl elemant) | . '
- area o (e WCMfTQL) = @“32“‘) (base) = 7{("(& S(AX)i Xn: £y Axg
k

@ Lorm Hhe corres ding Riemann S‘LW',,,.—7 T |

- 0 EJ‘PO j r "(CLd im

| O ) ) FFOE) AXH e T FO ) pyt ...#{Xh)AX /J;J“l t
fx) dx

Aeto
n
Z 0] ax '
@ /ah,& ‘M\L ’im(‘l’ oy AX>O (q',_g“ n-—> -=O) Yo (j&'t' A”'Sa ¥(7\)c1)( L‘En”g;(gig:a'r::gu?nﬂ.xw

712

|

N




(alevlus T Next we ) in lalc I) beefed +his l&“‘\*’r . H"Ai"j

the oreo. hetueen L curves .

LA

_E-Z——i‘ ,:"hd w\{ aru_‘ o{ JJn_g rﬂ&('on %dmei bc&

‘A: IJ'XI Md, /3 = ,-—7( bC‘}NC&VL ="l a...al G 2l
:\‘”
’Bﬁhﬂﬁ_ 3 \A’_\)d\
(J'—I) (‘)2')
Lz’xl = {_J’X X % O
A X2
—4
-\
"\
(N 2x = l-x & 3a=)

() pactibion  L-1,1] "J”‘a %’“‘5 A m -pleces

JAp

@ wehe & selecion A Lo [, 4,7

(6) l‘fm ‘Hq Cor rtspmdﬂ\3 Rim.xr\ S‘AW‘S

Aﬁ(a A Suw a.{ all ‘('(\asc Ruew\a_hn Qu_ i
L_—__\,_*
+LL\F'C“ f'f;v\wd’

Prea o bypicad linedt = (Beichit ) (Sgtt f bose)

> ey ay

P hdad  otto o

M7

L1

(4) Jolex AQ/(nMJ aA  AX >0
<h
(Mo - _L {t0) dw A@Z'



_S__Q_l_)ﬁ__ Area. % Z.(cwcw 4 WLJ "’“‘ngﬁﬂv

area of “hypical Jdewont

= aréa "'ﬁ "ﬁarr»'ca.l Wdanﬁ.&,”
- (hagt) ( base)
jﬁ“ ;
L (- - | 2x] AX o s.ot.ﬁ—\g
[l - 0] 4 g yens
So ... -R\LZW\S o Jowik - - -
Arco. = [/‘fwa_ for ’lﬁ’xi%j b L A o %S“Ell
- ’X:‘/Z, =l
- - 4 [ -r2d ]+ ) izl -0) 7 dr
top betom ,x://B Yop b o tom
. x=s x=|
- Xgo [ (%) ~ (0] dy ¥ [ [ lex)- (20 ]dx + § L& - (1) dx
o="1 Y K=/3
%20 X‘l/3 , K=
T ey {7 (-3 dx ¢ (3x-1) &
Y=~ i X='/3
I Z
Q@ 5 1oor 3 ”/,4“3’/5

/6.3



OOPS--
bert s the %Of&,

W AREA BETWEEN y = f(x) AND y = g(x)
We will now consider the following extension of the area problem.
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B FIRST AREA PROBLEM. Suppose that f and g are continuous functions on an
lmew‘l [a, b] and f(x) > g(x) for a<x 5 b
[This means that the curve y = f(x) lies above the curve y = g(x) and that the two can

touch but not cross.] Find the area A of the region bounded above by y = f(x), below
by y = g(x), and on the sides by the lines x = a and x = b (Figure 7.1.3a).
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TR AREA FORMULA. If f and g are continuous functions on the interval [a, b],
and if f(x) > g(x).for all x in [a, b], then the area of the region bounded above by
y = f(x), below by y = g(x), on the left by the line x = a, and on the right by the line
x=bis .

b .
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B REVERSING THE ROLES OF x AND y

Sometimes it is possible to avoid splitting a region into parts by integrating with respect to
y rather than x. We will now show how this can be done.

@B SECOND AREA PROBLEM. Suppose that w and v are continuous functions of
y on an interval [c, d] and that

w(y) >v(y) for c<y=<d
[This means that the curve x = w(y) lies to the right of the curve x = v(y) and that

the two can touch but not cross.] Find the area A of the region bounded on the left by
x = v(y), on the right by x = w(y), and above and below by the lines y = dand y = ¢

(Figure 7.1.11).

Proceeding as in the derivation of (1), but with the roleS of x and y reversed, leads to
the following analog of 7.1.2.

358 AREA FORMULA. If w and v are continuous functions and if uxy) > v(y) for
all y in [c, d], then the area of the region bounded on the left by x = v(y), on the right
by x = w(y), below by y = ¢, and above by y = d is

d
, / (w(y) - v(y)dy @
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