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Application of Definite
Integration
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the definite integral read as area, one boundary curve at a time, then two corves cubtracted:

—

( Area Under a Curve

o y=f(x) continuous, f(x)20 on [a,b]: the bounded area is
exactly [y dx fromatob

* strip picture: thin vertical strips, width dx, height y;
sum (integrate) fromatob

* same idea sideways for x=g(y): thin HORIZONTAL

strips, width dy. Lengi‘h X
\

=

([ Area with vertical strips (dx) and
horizontal strips (dy)

*
Strip Region Formula
-dx, vertical y=*(x). X-axis, x=a o x=b, _A=Lby

f(x)20 dx

dy. x=q(y), Y-axis, y=c toy=d,  A=Jx

horizontal  g(y)20 dy
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the boundary curve only: picture it closed off below by

the x-axie between x=a and x=b, this drawing doec not
chade the region

choosing dx or dy is a choice of convenience:

whichever variable the curve colvee for naturally

decidec which one to infegrate with

—

Area under a curve, dx strips

Q. Find the area bounded by the curve y=x*, the X-

axise, and the linee x=0 and x=3.

(D A= Jx*dx

() antiderivative: x3/3

() apply the limits: 33/3 - 03/3 = 21/3
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y=x?over the whole ctrip from x=0 to x=3, chaded:
exactly the region thic integral adds up

Answer @ square units

Area under a curve, dy strips

Q. Find the area bounded by the curve x=y°, the Y-
axis, and the linec y=1 and y=2.

O Aa=J2xdy=J2y*dy
@ antiderivative: y3f 3
() apply the Limits: 23/3 - /3 = 8/3 - 1/3

Y

vertex

x=y? opens cideways to the RIGHT, its vertex marked

at the origin: the curve and the two axes are afl this

drawing carries, the region between y=1 and y=2 ic
not drawn

Answer 73 square units
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