Math E-21a - Fall 2011 — HW #9 problems
Problems keyed to the 4™ Edition

Problems to turn in on Thurs, Nov 3:
Section 12.2:

12. Calculate the iterated integral: J‘Olj':xy\/x2 +y* dxdy

20. Calculate the double integral: ”R ﬁdA, R=[0,1]x[0,1]={(x,y):0<x<1,0<y<1}

Section 12.3:
y

8. Evaluate the double integral: ”D 5—1dA, D={(x,y)|0<x<1,0<y<x?}
X° +

28. Find the volume of the solid bounded by the planes z=x, y=x, x+y=2,and z=0.

30. Find the volume of the solid bounded by the cylinder y*+z° =4 and the planes x =2y, x=0, z=0 inthe
first octant.
32. Find the volume of the solid bounded by the cylinders x> +y* =r? and y* +z*> =r?.

In problems 48 and 50, evaluate the integral by reversing the order of integration. [Sketch the domain first!!]
N Tpl o
48. IO J'y cos(x?) dx dy 50. ‘[OJ.Xe/y dy dx

Section 12.4:
10. Evaluate the given integral by changing to polar coordinates: ”R 4— x> —y*dA, where

R:{(x,y)|x2+y2£4,x20}.

In problems 18 and 20, use polar coordinates to find the volume of the given solid.
18. Inside the sphere x*+ y? + 2> =16 and outside the cylinder x> +y* =4.

20. Bounded by the paraboloid z =1+ 2x* +2y* and the plane z =7 in the first octant.

24. (a) A cylindrical drill with radius r, is used to bore a hole through the center of a sphere with radius r,. Find
the volume of the ring-shaped solid that remains.
(b) Express the volume in part (a) in terms of the height h of the ring.
[Notice that the volume depends only on h, not on ry or r..]

26. Use a double integral to find the area of the region inside the cardioid r =1+ cosé@ and outside the circle
r =3cosé. [Note: You will definitely want to draw these curves correctly before setting up any integrals.]

36. (a) We define the improper integral (over the entire plane R?)
| = _Ue‘(xz”z)dA = .[_w J_w e “dy dx = lim J'J' e IdA
R? D,

where D, is the disk with radius a and center the origin. Show that f Ijo e‘(xz+y2)dy dx=r.

(b) An equivalent definition of the improper integral in part (a) is | = ”e‘“z”z)dA:Iim”e‘(xz+y2’dA
R? Sa

where S, is the square with vertices (+a,+a) . Use this to show that J._w e*XdeJ'_w eVdy=7x.
(c) Deduce that .[_w e dx=r.

(d) By making the change of variable t = V2 x, show that J:m efx%dx =2r. [This is a fundamental result

for probability and statistics, specifically the normal probability distribution.]
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Section 12.5:
2. Electric charge is distributed over the disk x* + y* <4 so that the charge density at (x, y) is

o(X,y) =X+ y+x*+y? (measured in coulombs per square meter). Find the total charge on the disk.

6. Find the mass and center of mass of the lamina that occupies the triangular region D bounded by the lines
x=0, y=x,and 2x+y =6 with density function p(x,y) = x*. [See text for definition of center of mass.]

12. A lamina occupies the part of the disk x* + y* <1 in the first quadrant. Find its center of mass if the density

at any point is proportional to the square of the distance from the origin. [See text or class notes for definition
of center of mass.]

For additional practice:
Section 12.2:

3. Calculate the iterated integral: J.fjol(l+ 4xy) dx dy

9. Calculate the iterated integral: J' 14 J' 12 (; + %J dx dy

35. Find the average value of f over the given rectangle:
f(x,y)=xy, R has vertices (-1,0),(-1,5),(15),(10).

Section 12.3:

4. Evaluate the iterated integral: I :J':_X(x2 —y)dydx

6. Evaluate the iterated integral: I:j:x/l—vzdu dv

In problems 7 and 21, evaluate the double integral.

7. ”Dysz, D={(x,y)|-1<y<1l -y-2<x<y}

21. HD (2x—y)dA, D is bounded by the circle with center the origin and radius 2.

In problems 24, 25, and 31, find the volume of the given solid.
24. Under the surface z =2x+ y* and above the region bounded by x=y* and x = y°.

25. Under the surface z = xy and above the triangle with vertices (1,1),(4,1), and (L,2).

31. Bounded by the cylinder x>+ y* =1 and the planes y=z,x=0,z =0 in the first octant.

47. Evaluate the integral by reversing the order of integration: j :J':' X dx dy
y



Section 12.4:

9. Evaluate the given integral by changing to polar coordinates: HR cos(x? + y*)dA, where R is the region that
lies above the x-axis within the circle x* +y* =9.

In problems 19 and 21, use polar coordinates to find the volume of the given solid.

19. A sphere of radius a.

21. Above the cone z = \/W and below the sphere x*+y* +2z° =1.

25. Use a double integral to find the area of the region: One loop of the rose r =cos36.

29. Evaluate the iterated integral I :IyJﬁ (x+y)dxdy

Section 12.5:
1. Electric charge is distributed over the rectangle 1< x<3,0<y <2 so that the charge density at (x,y) is
o(x,y) =2xy+y> (measured in coulombs per square meter). Find the total charge on the rectangle.

5. Find the mass and center of mass of the lamina that occupies the triangular region D with vertices (0,0),
(2,1), (0,3) with density function p(x,y)=x+Yy.

11. A lamina occupies the part of the disk x* + y* <1 in the first quadrant. Find its center of mass if the density
at any point is proportional to its distance from the x-axis.



