
F① SPHERICAL POLAR COORDINATES & UNIT VECTORS

- On HW 2
, you should have derived the following

expressions for the unit vectors F
,

E
,

e: To :

F = sino cos ¢ I t sin -0 since I t cos O I

① = cos O cos of E t Cos @ sincfy - sin O I

§ = - s.in/0xtcoso/y
- This makes it easy to write the r

,
-0

,
e: of

components of a vector if  you already know

its x
, y ,

e: z components in Cartesian cords ,

- Like we said in class
,

the components of a

vector I in SPC are :

Ar = II. F Ao -

- I . E Ag = II. To

So

I . T = sin @ cos ¢ y
The r - Component  of I

I. I = cos @ cos of ] -
The -0 - component of  I

I. To =  - sin ¢ ] -
The ¢ - component of  I

↳ I = Sino cosy F t cos @ cos ¢ E - sin ¢ To

I = sin O sin ¢ F t cos @ sin 4 To t Cos of §

µ I = cos OF - since E

Work these out the same way we worked out

the components of I



- We can also figure out how to write the

positronvector  in SPC this way

I = X I tyy t ZE

=  rsm @ cos ¢ I t r SMO since yr t r cos O I

You can either replace I
, I , & I w/ appropriate

combinations of F
,

E
,

e: if from the previous page ,

Er you can work out the components one - at -

a - time by doing the dot products F. I
,

T . 8
,

and F. § . Either way , you get the same

answer
F = r i

- This had to be the answer , right ? The position
vector  is how far a point  is from the origin

( r in SPC ) times the direction from the origin
to that point ( which is what  I means ) .

- Notice that the info about O c
'

. ¢ is there in

I !

F = SMO cos ¢ I t sin @ Sindy t cos @ I

- So when you start taking derivatives of F
,

remember that I isn't constant !

It (F) =¥f( r Flo
, ) =  air traffic 0,4 )

= irrtroffgtro.LI# T
CHAIN RULE

←


