9.7 Culindrical and Spherical Coordinates

SECTION 9.7 CYLINDRICAL AND SPHERICAL COORDINATES

B Click here for answers.

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

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

3-8 i Change from rectangular to cylindrical coordinates.

3. (-14,0,0 4. (1,1,1)
5. (v3,1,4) 6. (—v2,v2,0)

1. (44,9 8 (-1,v3,2)

9-11 m Change from spherical to rectangular coordinates.
9. (2, w/2,3m/4) 10. (4, w/4, w/6)

11. (2, w/4, w/4)

B Click here for solutions.

12-15 1 Change from rectangular to spherical coordinates.

12. (-3,0,0) 13. (1,1,42)

14. (v3,0,1) 15. (-3, -3,-2)
16-19 1 Change from cylindrical to spherical coordinates.
16. (v2, 7/4,0) 17. (1, 7/2,1)

18. (4, w/3,4) 19. (12, 7, 5)

20-23 1 Write the equation (a) in cylindrical coordinates and
(b) in spherical coordinates.

20. x> +y?>+z2=16 2. x> +y>—22=16

22. x+2y+3:=6 23. x> +y’=2
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Bl Clich here for solutions.

21.

22

23.

(2.5:%) 14. (2,0, %)
(45 %) 16.(v2,%,5)
(v2.3.9) 1. (12 5.5)
(13,7r,cos*1 (ﬁ))

. (@) r’ + 22 =16

b)p=4

(@ r*—2%>=16

(b) p? (1 — 2cos? d)) =16

(@) rcosf 4 2rsinf +3z =6

(b) p(singcosh + 2sin psinf + 3cos ) =6
(a) r? =2z

(b) psin? ¢ = 2cos ¢
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X

z=3cos5 =0,

:B:\/§COS%:].,

y=3sing =3,andz =1,

y=\/§sin§ =1,2=12,
so the point is (1, 1,v/2) in

rectangular coordinates.

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

rectangular coordinates.

.72 =(-1)>+ (0> =1sor=1;z=0;tanf = 0 s0
0 =0orm. Butz =—1s06 = 7 and the point is (1, , 0).
4.7°=1"+1"=20rr=+2,tanf = $ s06 = T and

z = 1. Thus in cylindrical coordinates the point is

(V2.5.1).

5. 72 =4sor =2, tanf = soﬂzzandz:él. Thus

1

V3 6
the point in cylindrical coordinates is (2, %, 4).

6. 7> =4sor=2tanf = 2/ (—
(- \/_ V/2) is in the second quadrant of the zy-plane so
0 = =L, z = 0. The point is (2, T ,0)

\/m:4\/§;z:4;tan0:

0= 5—7‘ , but both z and y are positive, so § = 7 and the point

(4\/5747 4).

V2) = —1 and the point

_
1.r Z,s06f4or

V3

8. 7= 1+3:2;tan9:—T,s09:%’Torez%’r,but

x is negative and y is positive, so § =

(2,%,2).

» 3

2% and the point is

9. 2 =2sin T cos 2 =0,y =2sin L sinZ = V2 and

z = 2cos 2 = —/2 so the point is (0, V2, —v/2).
10. 2 =4sinZcos T = 4(%) % =72,
ZsinZ =+/2andz=4cos % :4(73) =23
so the point is (\/5, \/572\/5).

— 92gin & T —92¢inZsinZ =
1. z=2sinJcosf =1,y =2singsin] = 1and

y = 4sin

z=2cos T = /2 so the point is (1,1, /2) in rectangular

coordinates.

12. p=+v/9+0+0=23,cos¢ =2 =0s0¢ =%, and
cosf = _—?)ﬂ = —1s0 6 = mr, thus spherical coordinates
3sin 5

are (3,7, %).

N Clich here for answers.

13.

20.

21.

22

23.

p= VT A=

. p=/r2

p=+V1+142=2cos¢p =
1 1
=—s060=72,

V2 1>

coordinates the point is (2, F, 5 ).
1y
2

so ¢ = 7, and

V2
2

cosf = thus in spherical

s s
2sin 4

=+v3+1=2,cos¢ = 355s0¢=%,and
cosf = \,/_ﬂ = Q = 150 0 = 0, thus the point is
2sinf  2.4/3

(2,0, Z) in spherical coordinates.
Note: Tt is also apparent that § = 0 since the point is in the
xz-plane and z > 0.

. p=V3+9+4d=4cosp=-2=—1s0¢=2 and

V3 V32

0= — = — =—Landy=-3
Ccos 4sin%’“ 4.\/§ 5 and y so

0= 4—” Thus in spherical coordinates the point is

(4, 4:?7 %)

=22+ 2=V 422 =21 0=V2;0=1;

z=pcosp =+/2cosp =050 ¢ =
(V2.%.3)-

5 and the point is

\/1+1:\/§,z:1:\/§cos¢,so

¢ =Z,60 = Z and the point is (v/2, 5, ).

-p:\/'l'2+22:\/42+42:4\/§90:%’

z=4=4v/2cos$socos¢ =
point is (4v/'2, Z, ).
+ 22 =4/122 452 =13, 2 =5 = 13 cos ¢, so

¢ = cos™? (%), 0 = m and the point is (13,7r,cos_1 (%))

% = ¢ = 7 andthe

@ r?=2%+14%s0r? + 22 =16.
b)) p? =2 +y* + 22
(@) r? — 22 =16
(b) 22 + y? — 22

p> —2p*cos® ¢ =16 or p° (1 —

,s0p?> =16 0rp = 4.

:az2+y2+z2 —22% so

2 cos? ¢) = 16.

(@) rcos@ + 2rsinf + 3z =6

(b) psin¢pcosf + 2psin¢psiné + 3pcos¢p = 6 or
p (sin¢cos @ + 2sin psinf + 3 cos ¢) = 6.

(a) r? =2z

(b) p?sin? ¢ cos? O + p? sin® $psin? 6 = 2p cos ¢ or
p*sin? ¢ = 2pcos ¢ or psin? ¢ = 2cos ¢.



