Section 12.8 Cylindrical and spherical coordinates

12.8,

Learning outcomes

After completing this section, you will inshaAllah be able to

1. know cylindrical coordinate system
2. know spherical coordinate system
3. learn conversions between
a. cylindrical and rectangular coordinates

b. spherical and rectangular coordinates

c. cylindrical and spherical coordinates
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What are cylindrical coordinates?

[A point P in 3-space represented by\ I
- |

|

|

coordinates(r,6,z), where r,8

See class

explanation

(rz0,0£0<2m

z Restriction:

- r>0 and
and zare as shown in the figure/ /.

E Cylindrical coordinates O S 0 < 27[
j (r,8,2)

Relation between cylindrical & rectangular coordinates

- D EIREREITG (17) > (.7

X =1TrC0S&, y=rSin9, 71=12 y pl5.2)

L{r, 8, 2)
lRectangular to cylindrical: RS RAEI(NZ¥3)
r=x*+y?, tané?zl, 7=12
X

Y=

=epldRPaHl  Find cylindrical coordinates of the point with rectangular
coordinates(3,-3,—7).

einloCuvaW)  Convert the cylindrical coordinates (2,2%,1) into cylindrical

coordinates.

Both solutions done in class
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coordinates.

G EvER Find the equation of ellipsoid 4x* +4y?+z* =1 in cylindrical

Solution Done in class

el pvaRs Identify the following surfaces (which given in cylindrical
coordinates)

Hint: First convert into rectangular coordinates.

(@ r=5
(b) r*+2z*=100
() z=r

Solution Done in class
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What are spherical coordinates?

See class

explanation

coordinates( p,6,¢), where

/A point P in 3-space represented by\

p is distance of P from origin

0, ¢ as shown in the figure

J

Spherical coordinates
(p. 6, )
(p20,020<2m0=dsm

Restriction:
>0 and
0<0<2rx

0<¢g<r

Relation between spherical & rectangular coordinates

- CREIEIRGKERAT (70.9) > (7.

X = psingcosd, y=psingsing, z=pcosg¢

NIRRT (v.2) (-0

p=X+Yy +17°, tang=2, COS¢ = ‘
X

\/x2+y2+22

Example 12.8.5

(@) Convert (—1,1, 2 ) from rectangular to spherical coordinates.

(b) Convert (2,7%/,,7%/, | from spherical to rectangular coordinates.
4'/3

SRR  Find the equation of x* + y? —z? =1 (of hyperboloid of one

el Rvay Identify the following surfaces
@ p=5 (b)  psing=2

sheet) in spherical coordinates

All solutions done in class
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Conversion between cylindrical & spherical coordinates

- CEEEIRCERE 70.9) (.7

r=psing, =60, z=pcos¢

F L(r. 8.2)
U incrical to Sprercal N RSN PA) Pk
p=Nr’+z*, 0=0, tan¢5:L EAN

Z .

Example 12.8.SJNONC: (\/5%\/5) from cylindrical to spherical coordinates.

Solution Done in class

SElCHvaRe  Convert (1,%,4 from spherical to cylindrical coordinates.

Solution Done in class

Do Qs: 1-12, 15-42.
End of Section 12.8




