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SECTION 12.6 TRIPLE INTEGRALS IN CYLINDRICAL COORDINATES = |

12.6 | TRIPLE INTEGRALS IN CYLINDRICAL COORDINATES

B Click here for answers.

1-2 = Plot the point whose cylindrical coordinates are given. Then
find the rectangular coordinates of the point.

1. 3, 7/2, 1) 2. (V2. 7/4,2)

3-8 = Change from rectangular to cylindrical coordinates.

3. (—1,0,0) 4. (1,1,1)
5. (\/ga 1’4) 6. (7\/§s \/57 O)
7. (4,4, 4) 8. (—1,3.2)

9-12 = Write the equation in cylindrical coordinates.

9. x*+y?+z2=16 10. x> +y*—z2=16

. x+2y+32=6 12. 2 +y* =2z

B Click here for solutions.

13-14 = Sketch the solid whose volume is given by the integral
and evaluate the integral.

14, f fo”“ f rdz d0dr

0

13. foz” joz f T rdzdrde

15. Evaluate [ff, (x* + y*) dV , where E is the region bounded by
the cylinder x* 4+ y> = 4 and the planes z = —1 and z = 2.

16. Evaluate [ff, /x> + y>dV, where E is the solid bounded by the
paraboloid z = 9 — x? — y? and the xy-plane.

17. Evaluate |||, y dV, where E is the solid that lies between the
cylinders x* + y? = 1 and x* + y* = 4, above the xy-plane,
and below the plane z = x + 2.

18. Evaluate ||, xz dV, where E is bounded by the planes z = 0,
z =y, and the cylinder x> + y* = 1 in the half-space y = 0.
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12.6 | ANSWERS

A Click here for exercises.

Bl Click here for solutions.

3. (1,m,0) 4. (V2,2,1)
5. (2,%,4) 6. (2,%,0)
7. (4v2,%,4) 8. (2,%,2)

9. r24+22=16

10. 2 —22=16

1. rcosf + 2rsinf + 32 =6
120 72 =2z

15. 247

17. 0
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12.6 | SOLUTIONS

A Click here for exercises.

10.
1.
12,

.r2=4sor =2 tanf =

r=3cosZ =
2 ’ w:ﬁcos%:l,

y=3sing =3,andz = 1,

y = \/Esin% =1,2z=1+/2,
so the point is (1,1, /2) in

rectangular coordinates.

so the point is (0, 3,1) in

rectangular coordinates.

L2 = (=12 + (0 =1sor=1;z=0;tanf = 0 s0

0 =0orm. Butz =—1s06 =7 and the pointis (1,7, 0).

rP=1"+1"=2o0rr =v2,tanf = 1 s0 0 = I and

z = 1. Thus in cylindrical coordinates the point is
(vV2,%,1).

1 71'
— 5060 = — and z = 4. Thus
V3 6
the point in cylindrical coordinates is (2, 5 4).

.r2=4sor =2;tanf = \/_/(— 2) = —1 and the point

(- \/_ V/2) is in the second quadrant of the zy-plane so
6 = 2%; 2 = 0. The pointis (2, 2, 0).

\/42+42f4\/§ z=4;tanf =

4
1
0= %”, but both = and y are positive, so § = 7 and the point

is (4v2, 3,4).

sof) = 7 or

1+3=2;tanf = 7?,509: 2?’Tor@: 5?”,but
x is negative and y is positive, so 0 = %” and the point is
(2,%,2).
. rl=z +y2,sor2+z2 = 16.

r2—22=16
rcosf + 2rsinf +3z =6

=2z

The region of integration is given in

cylindrical coordinates by
E={(r0,2)|0<6<2m,0<r<20<z<4-r’}.
This represents the solid region bounded above by
z=4—r?=4—z? -y, aparaboloid, and below by the
zy-plane.

fo 7 rdzdrdo =
r=2
[27"2 - ir‘l]r:O
The region of integration is given in cylindrical coordinates
byE:{(r,G,z)|O§9§§,1§r§3,r§z§3}.
This represents the solid in the first octant between the

027rf02 (4r — r3) drdo
df = [J7 (8 —4)df = 49]7" = 8

cylinders » = 1 and » = 3 and bounded below by
z =1 = /a2 + y2, a cone, and above by the plane z = 3.

z

‘3"'
0

y
X

fl W/errdzde " _fl ;2 (3r —7?) dé dr
f 5 (3r )dr:i[%ﬂ,%?ﬂa}s
T (2

2

(7—?—§+%)=%ﬂ

3
M
3
w
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15. [[[, (2" +y7) dV = ffl fozﬁ f02 (r*) rdrdf dz
— 3) (2m) [14)% = 24r

16. [[[, /2> +y2dV = ~* 12 dz dr do

=2r [2 (9r? fr)dT:27r(81 23) = 24z

17. In cylindrical coordinates FE is bounded by the cylinders
r=1andr = 2,theplane z =z + 2 = rcosf + 2,
and the xy-plane, so E is given by
{(r,0,2) |10<0<2m,1<r<20<z<rcosf+2}.
Thus
[[fzyadv = f fl 247080 (1sin ) r dz dr df

21 (2
OW o sm9[z]z Z4reost g g9

02Trf1 (27‘ +r COSG) sin 6 dr df

27

= o [g 3—|— cos@} sm9d0

= 02" (13—4 + ECOSQ) sin 0 df

:[ 134(:089— cos 0] =0

18. In cylindrical coordinates, E is bounded by the cylinder
r = 1 and the planes z = 0, z = y = rsin§ with
y>0 = 0<6< 7, so0FE isgiven by
{(r,0,2) |10<0<7m,0<7r<1,0<z<rsin6}. Thus
fffEmde fo fo Tsmerzzcosé?dzdrde

*fo fo [l 2}2 rsind 2 050 dr df

2 z=0

= 2f0 17"451n 0 cos 6 dr db

= 2f0 [; 5]7_ sin? 6 cos 6 d6

= fo (sm 9(:050) do = —sm 9] =0



