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Fubini’s Theorem If f is continuous on the rectangle

then

R={(z,y) |la<z<bc<y<d},

[[s@nas= [ [ o= [ [ s
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Example 1 (15.1). Calculate the double integrals.

y T 2 2
R
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w/2 rl
(b)/ / (z + 27 siny) dv dy
0o Jo1

(c) / / e~ dA, where R = [0,1] x [0, 2].
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N

If f is continuous on a type I region D described by

D={(z,y) |a <z <bgi(r) <y < ga2)}

g92(z)
//fxydA // f(z,y) dy dz
g1(x)

If f is continuous on a type II region D described by

then

D={(z,y) | c <y <d,(y) <z<hyy)}

ha(y)
//fxydA // f(z,y) dx dy
h1(y)

then

Example 2 (15.2). Compute the double integral //(23‘;—1—3/2) dA, where D is the triangular

region with vertices (—2,0), (0,2) and (2,0).
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Example 3 (15.2). Find the volume of the tetrahedron bounded by the planes z = 0, x =
0, z=y andx+y+ 2z =4.
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Example 4 (15.2). Find the volume of the solid bounded by the paraboloid z = 1+ 3x* + 3y
and the planes xt =0,y =0, 2=0 and x +y = 1.
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Example 5 (15.2). Sketch the region and change the order of integration.

(W | ’ /f F(z,y) dy da

w [ | V' ey dsdy
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Example 6 (15.2). Evaluate the integral by reversing the order of integration.

1
/ / x sin(y® + 1) dy dx
0 Jyz
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If f is continuous on a polar rectangle R given by 0 < a <r <b, a < 0 < 3, where
0<pB—a<?2r, then

//f(x,y)dA:/aﬁ/abf(rcose,rsine)rdrde
R

If f is continuous on a polar region of the form

D={(r,0) | a<0<B8m0)<r<h0)}

B rha2(9)

//f(ac,y)dA:/ / f(rcos@,rsin@)rdrdd
a Jhi(0)

D

then

2 pVa—a?
Example 7 (15.3). Evaluate the integral / V1422 +y?dydx
0o Jo
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2

Example 8 (15.3). Evaluate the integral / / 5 dA, where R is the region between the

2?2 +y
R
circles 2> +y* = 1 and 2* +y* = 4.
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Example 9 (15.3). Find the volume of the solid between the cone z = /x% + y? and the
ellipsoid 2x* + 2y* + 2* = 12.
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2 pV2zx—122
Example 10 (15.3). Evaluate the mtegml/ Va2 +y?dydx
0o Jo
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