[image: image1.png]Section 1.4 - Homework Handout Name

1 Write each of the following points in terms of spherical coordinates:

x,v,2)=(.0,1)

x,v,2)=(.2.,3)

2 Write each of the following points in terms of rectangular
(Cartesian) coordinates:

(p,0.¢)=(2,-n6,m3)

(p,0.¢p)=(,n6,n3)




[image: image2.png]3 Express each of the following surfaces in R? in rectangular (Cartesian)
coordinates, and describe the surface:

r=p
¢ =76
0 =m/6

4 Express each of the following surfaces in R? in cylindrical coordinates
and in spherical coordinates:






[image: image3.png]S Let IV be the region on and inside the sphere with radius 1 (one) and
centered at the origin. Integrate the function (x? + 2 + z2)>2 over V.





[image: image4.png]6 Let JI/ be the region bounded by the spheres x? + 32 + 22 = ¢? and

x2+32+z2=p2where 0 < g < b. Integrate the function

oo o\, TEREE ;
(x=tyHz)l=e over 7.




[image: image5.png]7 Let IV be the region enclosed by the cones z = Vx? + 32 and

z=1-2\x*H2.

(a) Find the values of x and y for which the two cones intersect, and
describe the region J/ in terms of cylindrical coordinates.

(b) Find the volume of the region 7.




[image: image6.png]8 Consider the region interior to both the ellipsoid x2 + 2(32 + z2) = 10
and the cylinder 2 + 22 = 1.

(a) The volume of the region will be the same as the region described if
x and z are interchanged, after which changing to cylindrical
coordinates will be easier. Let /7 be the region described with x and
z interchanged; then describe W using cylindrical coordinates.




[image: image7.png](b) Find the volume of the region I7.





[image: image8.png]9 Let ¥ be the region interior to both the cylinder x? + 32 = 1 and the
sphere x2 +y2 + 22 =4.

(a) Describe W in terms of cylindrical coordinates.

(b) Integrate the function (4 — x? — 32)z2 over the region 7.




[image: image9.png]10 Consider the integral of cos[(x — »)/(x + y)] over the triangular
region D* formed by the points (0,0) , (0,1), and (1,0).

(a) Sketch the region D* in the xy plane, and find the triangle D in
the uv plane so that 7(D) = D* with 7(u,v) = [(ut+v)/2 , (v—u)/2].





[image: image10.png]c/\ dv by making the change of variables

(b) E\aluate// cos

D*





[image: image11.png]11 Consider the integral of x> — )2 over the square D* with vertices
(0,0), (1.-1), (1.1). and (2.0).

(a) Sketch the region D* in the xy plane, and find the region D in
the uv plane so that 7(D) = D* with T(u,v) = (u + v, u —v).





[image: image12.png](b) Evaluate | |(x* %) dxdy by making the change of variables

x=utv
D* -
y=u-—-v





[image: image13.png]12 Consider the integral of y/(2x1?) over the region D* is the region
enclosed by the curves x = 1, x =4, y =x2, and y = 2x1? as displayed.

(a) With 7(zt,v) = (1, uv) find the region D in the #v plane so that
T(D) = D*, given that the region D will be a rectangle.
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[image: image14.png]v
(b) Evaluate BN dxdy by making the change of variables

.
x=u?
D*
y=uv




[image: image15.png]13 Let IV be the region bounded by the sphere x2 + 32 + 22 = 8 and the
cone 322 =2 +3? in the part of R3 where y <0 and z <0.

(a) Describe 777 in terms of spherical coordinates.

(b) Integrate the function z(x? + 3?) over the region V.




