Double integral s Laaall Jalsily

The properties of double integrals:

Double integrals over region R of continuous functions have

the following properties:
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Theorem: (Fubini’s)(firstorder)
If f (x,y) is continuous function on the rectangular reign

Ria<x<b,c<y<d then

UR f(x,V)dx dy = jcd Lbf(x,Y)dxdy = Lb fcdf(x,y)dydx
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Example:

Calculate fol fzs(x + 3y) dy dx
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Example:
Evaluate the integral
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Properties of definite integral daacall Jalsill (el i

1-1f ais in the domain of f we have

Jaf(x)dx =0

2-[7 f(x)dx = — [ f(x)dx
3- [ kf (x)dx =k [ f(x)dx
a-[2(f(x) +g@)dx = [ f)dx + [ g(x)dx

5- If f(x) is continuous on [a, c] suchthata < b < ¢ then
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Evaluate the following integrals
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3Ix—2, x<?2

; find f f(x)dx

4-Let f() = f() = |

x4, x =2

Solution:
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Application of the Definite Integral ditaal) JalSil) cilihi

The area under curve riaiad) cad daluall



We can find the area between the graph of y = f(x) and the

x-axis over the interval [a,b] by the following formula
b
Area= |fa f(x)dx|
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Example:

Find the Area between the curve y = x? — 2x + 3 and the

x-axisfromx =0to x =3

solution:
Area= [ f(x)dx|
=| 5 % - 2x + 3)dx|
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Example:

Find the Area between the curve y = 4 — x? andthe
X-axis.
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Solution:
y =4 —x*
=>4—-x%2=0
=>2-x)2+x)=0
either x = =2 or x =2

b=2 S a=_2 Jdmj/ -’J—'& i - /dy/
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Example:

Find the total Area bounded by the curve y = x3 — 4x and

the x-axis.
Solution:
x3—4x=0=>x(x2-4)=0
x(x—=2)(x+2)=0
eitherx=0o0orx=2 ,x=-2
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Area=|A1| + |A2|

+
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2
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= 4
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Thus Area=|A,| + |4;| =4 +4 =8

Example:

Find the total Areaof the region between the curves

y = x3 —x? = 6x and the x-axis over the interval [-2,2].

Solution:

x3—x2—-6x=0=>x(x2-x—-6)=0

x(x—3)(x+2)=0

Eitherx =0 orx=3 ,x = -2
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Area=|A1| + |A2|

Area= |f_02f(x)dx| +Area= |f02f(x)dx|
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Thus Area=|A1| + |A2| = % + % =16

12






