12.7 Cylindrical and Spherical Coordinates

In 2-space, every point can be represented by two ways: one is in
rectangular coordinate system and other is in polar coordinate system. In
3-space each point can be represented by three ways:

(i) rectangular coordinates

(i) cylindrical coordinates and

(iii) spherical coordinates.

; Cylindrical coordinates ' Spherical coordinates
Rectangular coordinates (r,6.2) (p, B, B)
*.3,2) (r=0,020<2m) (20,00 <2m0sp<m)
(a) (b) (¢)



What are cylindrical coordinates?

[A point P in 3-space represented by\ I
{ Prra. o)
coordinates(r,0,z), where r, 8 E \ Restriction:
| i e S - r>0 and
and z are as shown in the figure
d P A 0<O<2r

\ 4 Cylindrical coordinates
(r, 8, z)

(rz0,0<0<2m

Relation between cylindrical & rectangular coordinates

3 i o recngule LRI

X=rcosé, y=rsing, z=z

lRectangular to cylindrical: RS RAEI(NZ¥3) I’ J
r=x°+y?, tand=2, 7=7
X

OV ifol VLY RN Convert the rectangular coordinates (3,3,—2) to the cylindrical

coordinates.

OV ifolaRiTkSRE Plot the point whose cylindrical coordinates are (1, 3% ,2) and
then find the rectangular coordinates of the point.



What are spherical coordinates?

( - - \ I‘:
A point P in 3-space represented by i
5 o P00 Restriction:
coordinates( p,6,¢), where ™,
(p.6.9) J,.___*’ ______ p =0 and
See class o o Wi
_ = p isdistance of P from origin Ly g 0<O<2rx
explanation x
. . Spherical coordinates O < ¢ <
= @, gas shown in the figure / (p. 6, &)
(p20,020<2w.02psm

Relation between spherical & rectangular coordinates

- LTI (.0.9) > (.
on

X = psSingcosd, y= psingsing, z=pcosg¢ NS Pl s

[ d) .
SlRectangular to spherical:J SRR (XA
83
p=yX+y*+17°, tané _Y COS¢ = e _\q
X X+ Y2+ 7 Py

Question 17/843: Plot the point whose spherical coordinates are (2,7/3,7/4)

and convert into rectangular coordinates.

Question 22/843: Change (—1,1, \/6) from rectangular to spherical coordinates.



Conversion between cylindrical & spherical coordinates

e o oo TV

r=psing, 0=60, 7=pcos¢

o nic o Sovrica LR RAIAD
p=AIr’+2%, 9=0, tang="_ o g

YA /

OV fola WiV R Identify the surface psing=2.

ONES TN WEIEZER [dentify the surface p”(sin® gcos® @ +cos® @) = 4.

OV R o] gNeyateYiReE Sketch the solid described by the inequalities
—ml2<0<7xl2, 0<¢p<7l6, 0<p<secq.



