SECTION 15.2 ITERATED INTEGRALS
If R = [0, w/2] X [0, 7/2], then, by Equation 5,

ﬂ sin x cosydA = Lﬂ/z sin x dx fom cos ydy
R

7T/2_

= [—cos x]:/z [sin y]o 1-1=1

he function f(x, y) = sin x cos y in

yample 5 is positive on R, so the integral repre-
ents the volume of the solid that lies above R
nd below the graph of f shown in Figure 6.

FIGURE 6

m Exercises

Find |3 f(x, y) dx and o fCx, y) dy.

Flxy) = 12x%y° 2 f(x,y) =y + xe’

1+ x?
18. {f—lTysz, R={xy | 0=x=1,0

19, f f xsin(x + y)dA, R = [0, 7/6] X [0, 7/3]
4 Calculate the iterated integral. -

4 2 2 I {2 3 2.2
— 4, 4x° —
Ji [} 60y =20 ayax [J @ =0y ayax 2 [[——aa r=[0,11x0.1]
5 1+ xy

J*Oz J:r/zx sinydy dx 6. f;/: J? cos ydx dy 2. J:f ye ™ dA, R =10, 2] % [0, 3]
R

2 xe*

f_: Lﬂ/z (y + y’cosx)dxdy 8. Ll f; Tdy dx

1
- |\ 7—/————dA, R=[1,3] X1
zngHyd, [1.3] % [1,2]

Rd T3 sy
+= ) dyax 10, LLe dx dy

X
y

23-24 Sketchkthe solid whose volume is given by the iterated

(ot
12. J;) fo xyy/xt + y2dydx integral.

14, L‘ leds ar 23. J'oi fol (4 —x—2y)dxdy

1 1 - 2 2
24, ﬁ) fo 2-x*—y)dydx

Sin(x = y)dA, R={(x,y) | O<x<a/2,0<y=<m/2) 25. Find the volume of the solid that lies under the plane

4x + 6y — 2z + 15 = 0 and above the rectangle
R={(x,y) |-1=sx<2,-1=y=<1}

26. Find the volume of the solid that lies under the hyperbolic

2 paraboloid z = 3y — x* + 2 and above the rectangle

'%dA, R={(x,y) [0<sx<1, -3 R=[—1,1] X [L,2]
A

phing calculator or computer required @ Computer algebra system required 1. Homework Hints available at stewartcalculus.com
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i 27. Find the volume of the solid lying under the elliptic
paraboloid x*/4 + y%/9 + z = [ and above the rectangle
R=[~1,1]x[-2,2].

28. Find the volume of the solid enclosed by the surface
z =1+ e*sin y and the planes x = *Ly=0,y=m,
and z = (.

29. Find the volume of the solid enclosed by the surface
z = xsec’y and the planesz = 0, x = 0, x = 2,y=0,
and y = 77/4.

30. Find the volume of the solid in the first octant bounded by
the cylinder z = 16 ~ x? and the plane y = 5

31. Find the volume of the solid enclosed by the paraboloid
z=2+ x>+ (y — 2)* and the planes 7 = Lx=1,
x=-=1L,y=0,andy = 4.

@ 32. Graph the solid that lies between the surface
z = 2xy/(x* + 1) and the plane z = x + 2y and is bounded

by the planes x = 0, x = 2, y =0, and y = 4. Then find its
volume.

[cAS] 33. Usea computer algebra system to find the exact value of the
integral [f, x°y’e** dA, where R = [0, 1] X [0, 1]. Then use
the CAS to draw the solid whose volume is given by the
integral.

[cas] 34, Graph the solid that lies between the surfaces
z=e" cos(x? + yDandz =2 — x? — yifor [x] =1,
[y] < 1. Use a computer algebra system to approximate the
volume of this solid correct to four decimal places.

mDouble Integrals over General Regions

35-36 Find the average value of fover the given rectangi

35. f(x,y) = x’y, R has vertices (—1, 0),(=1,5), (1,5
3. fx,y) =e’/x + e, R= [0,4] x [0, 1]

37-38 Use symmetry to evaluate the double integral;

xy
37, ng“dA’ R={x) | -1<=x=<10=,

38. ﬂ (1 + x%siny + y’sinx) dA, R = [=m 7% [
R -

[CAS] 38. Use your CAS to compute the iterated integrals

J(-)x LI (j—%;])j dy dx and J;)l J;)l ﬁ

Do the answers contradict Fubini’s Theorem? Explain
is happening. ‘

s

40. (a) In what way are the theorems of Fubini and Cla‘i
similar?

(b) If f(x, y) is continuous on [a, b) X {c, d] and

9063) = [" [ 05, ) dn s

fora <x < b,c <y < d, show that Gy = Gyr

For single integrals, the region over which we integrate is always an interval, |
double integrals, we want to be able to inte
also over regions D of more general shape, such as the one illustrated in Fj gure |,
pose that D is a bounded region, which means that D can be enclosed in a recla
region R as in Figure 2. Then we define a new function F with domain R by

[1]

FIGURE 1

Flx, y) fl,y) if (x,y)isin D

grate a function f not just over rectang

0 if (x,y)isinR but notin D




