Lesson 15

July 12, 2016

. Plot the point given in rectangular coordinates by (3,4, 10), then find the
cylindrical coordinates for the point.

5
. Plot the point given in cylindrical coordinates by (5, %, 4), then find the

rectangular coordinates for the point.

. Write the equation 322 + y? = z in cylindrical coordinates.

3
. Sketch the solid given by the inequalities 0 < 2z < 4 —r and 5 <0< g

T 2 2—r
. Evaluate / / / rdzdrdf. What does this integral tell us?
z 0

. Set up the following integrals using cylindrical or rectangular coordinates.

a) [ [ [5 dV, where E is the solid above the cone 2* = z*+y? and below
the sphere 2% 4+ 2 + 22 =8

b) [ [ fE xy dV, where F is the solid inside both the cylinder 22 4y* = 1
and the sphere 22 + 3% + 22 = 4
c) [ [ fE x,y,2)dV, where E is the solid below = + y + 2z = 2 in the
first octant

fffE x,vy,2)dV, where E is the solid below 2% 4+ 3? + 2z = 2 in
the first octant

e) [ [ fE yz dV, where F is the solid bounded above by z = x+y, below
by the xy-plane, and by y = 2? and = = />



Answers:

1.

(2.3
2 72
2

2 =23r2c0os260 +r?sin®60 or z = 2r2 cos? 0 + r?

. The part of a cone opening downward from (0,0,4) (rectangular coor-

dinates) whose projection onto the zy-plane is the part of the circle
22 + y? = 2 in the second and third quadrants.

%. This gives the volume of the part of the cone z = 2 — y/2? — y? above
the second quadrant, lying inside 2 + y? = 2 and outside 22 + y* = 1.

2 pV8—1r2 4
. (a) cylindrical; / / / rdzdrdf
0 T 0

2 pl pV4A—T2
(b) cylindrical; / / / 73 sin 0 cos 0 dz dr df
0 0 J—v4—r?

2 p2—x 1-0.52—0.5y
(¢) rectangular; / / / flx,y,2)dzdydx
0 Jo 0

V2 p1-05r2
(d) cylindrical; / / / f(rcosf,rsinf, z)rdzdrdf
o Jo Jo

1 vz pxty
(e) rectangular; / / / dz dy dx
0 Jaz? 0



