Integral Calculus 241

DOUBLE INTEGRALS

Double integrals can be evaluated by %sing it in terms of two single
integrals. If the region Ris boundeé rves
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Let a’ be the least and b’ .be the greatest values of y in the region. Now

let x= gl(y)be the equation of the DAC and x = gz(y)be the
equation of the curve DBC. There aries from a’to b” and x varies

from g,(y) to g4(») v

b g2(y)

sh=l s

a gn(Y)

Using case (iii); w¢ can’evaluate th@ntegral. v
Worked es v ‘ %
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¢ U sin(a 4 x) dx = —cos(a + x)]
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/2

= j (sinx+cosx)dx ==Co inx ]og
:_0(0_1)+(1—0)/= 2 o@s

3. Evaluate j;sz (x2 % 3;) e)}ydx
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» Letl = j T {82 dydx
0 0
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4. Evaluatﬁx + y)zd);& 2
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2a 2ax—x" %7 0.»
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% Figlire 3.2
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Here the minimum value of x'is 0>and-maximum value is /. Therefore x
varies from 0 to /, and y varies from th y=0totheliney=x

Sx:0->1, 0> x
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Here the minimum value<of>x is.:0. and the maximum value is a.
Therefore, x:0—aand'y Varies fr e line y = 0 to the circle

x2+y2=a2

y—a —X :>y

We take y=+/a’ =x bee)y 1S pos1t1v@ e X-axis

X2

Q X ordinate ¥=2a anéze parabola
\ Ao

\ .- Figure 3.4
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Here the minimum value of »xtis 0 and maximum value is
2a = x:0—> 2aand /.y varies< fi X axis
2

X
x2=4ay3y:O%T )

to the parabola
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The given curves are

y=x \@ —(1)
x=y’ Q \ —(2)
To find the points of intersection wepSubstitute (Z‘h (D)
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13. Evaluate J.J.yzdxdy
» ,
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Q/y Evalugfe: | | dxdy where R St
\ ; VE X, x =4, 'yq=1 v
R V Wiy gl 2om
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Figure 3.7
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x+y=4

Here y varies from 0O to 1 and x Varlf$)m the line y = x to the line
ie., y:0 15 x: 4 -

Therefore, I j dx dy=

y=x’ S Q N
Xt y=2 ‘ TSRS —(2)
Substituting (1) in (2); Q % :

x+x2:2 \ ¥
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