
ICoordinates

-



Let Q be a point

in 3-dimensions.

Let O be the origin.

· Let t be the distance

between the positive#between 0 and Q

· Let o be the and le

z-axis and the
-

line segment OQ X

· Let Q 'be the projection

of Q into the Xy -

P lane .

That is
,
if Q = (x,y ,

z)

then Q= (x ,Y,
0) .

Let O be the angle

of Q

Sfor the polar coordinates ·The Spherical coordinates

y= x+ y+ z

x = psin(4)(os(0) culations

of Q = (x
, Y , z) are :

IGy = psin(q) sin(t) r = psin(g)
X = Nos(0) = Ysin(plcos(0)

z = y(us(y)
y = rsin(t) = ysin(y)sin(0)
p = r + z = x +y+ z



Ex: Convert P = (x , y ,
z) = (0, 1 ,

0

into spherical coordinates .

17
We get

&=+ y + z #=+ 1 + 02 = 1

-
G = /z

0 = /2

-

spherical coordinates .

14

p+ z -x[ ⑧

=2 ↓Q

--02 + 02 + (- 5)

= S - - = anything
r = 0

G = π

-



# Plot the point P with spherical
coordinates (9, 4

,
0) = (6,/3,(2)

Z
M

P

-/-->-
0 = π/z Y

X

-

# Plot the point P with spherical
coordinates (9, 4

,
0) = (3 , 0

,
0

si



Ex : Find a description of the unit
-

circle in the Xy-plane using spherical
↑

Coordinates .

o =T

p
=π/z⑫

0 = 0

-

#Thesurface

*
X

-
= The surface of the Ex : The solid inside the

-

sphere of radius a sphere of radius as o

centered at the origin centered at the origin

is given by p = a is given by 1Z

eia I·



Mergem: Let E be the solid consisting of all

points satisfying aceb ,
ced,

-19.

Let f be continuous
on

E.

Then

SSSf(xi ,
zd

- Y
dV

X-
radius a >0 .

E
since ded

o
a

SSS1dv
= S

·OG = T

indedo

Since da do



=cos) do

=Ecos(o))d

=af

= [201]
=(2 .-2.

-



# Find the mass of the solid &

that lies in the first octant between

the spheres of radius 1 and radius 2

centered at origin ,
where the density

functive is given by f(x
, y ,

z) = (x+ y +z
M Z

ME parameterized
- by

&&⑫
X

i0 0[π/z

-
--> (

L

Slinky
Since dede



since d) de
== 5

-(Ink- since de
-since-sinsgs) dado

In(2)

= In121since da do

= Ink) (costal do

=Ink(cos(01] do

- o - C- 1)

= In (2) 1 . do

= In()[o)
= Ink)[ +k -0(2) = 1

.
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