


Conversion of a point into various coordinate systems




NUMERICALS

Given point P(~2, 6, and vctor A = ya, + (5 + Ja, express P and A n cylindrca
and spheical coordinates, Evaluate A af P in the Cantsian, cylindrical, and spherica
Systems,




Atpoint P x = =2,y = 6,7 = 3. Hence,

/
; = V¥ +y = V4 +36=632
_oaY o a6 0
¢ = tan ; tan ) 108.43
z=3
r= Vet 4= VA 3649 =7
1;’2+ 2 .\/_
f=tan"’ Iz ! Htan'l—-—*'ﬁdﬁ?
Thus,

P(—2,6,3) = P(6.32,108.43°, 3) = P(7, 64.62°, 108.43%)




or

/_

For vector A, A, = y,A, = x + z, A, = 0. Hence, in the cylindrical system

A, cos¢g sing 0 ¥
Ay | = | —sing cos¢ Of|lx+z
A, 0 0 1 0

A, =ycos¢ + (x + z)sing
Ay = —ysing + (x + z)cos ¢
A, =0

But x = p cos ¢, y = p sin ¢, and substituting these yields

A =(A,A;A) =[pcosgsing + (pcos¢d + z)sin¢la,

+ [ — psin’d + (pcos ¢ + z) cos dla,




A \
AtP
p= \/ﬁ tan ¢ =
Hence,
— 6

+|-Vao- 20+ (Vao
-6 38

= aﬂ' ﬂdﬂ
Va0 V40

Similarly, in the spherical system

A, sin 6 cos ¢
Ag | = | cos B cos ¢
Ag —sin ¢

sin 8 sin ¢
cos f sin ¢
cos ¢

cos @ ¥
—sinf || x +z
0 0




But x = rsin # cos ¢. ¥y = rsin # sin ¢, and z = r cos . Substituting these yields

A=1(A.A Ay
= r[sin” @ cos ¢ sin @ + (sin 6 cos ¢ + cos 0) sin @ sin ¢]a,
4+ risin @ cos 8 sin ¢ cos ¢ + (sin # cos ¢ + cos ) cos # sin ¢la,
+ r[—sin # sin® ¢ + (sin 0 cos ¢ + cos #) cos @lay

AtP
r=717, anﬁ:%. tanﬁ'=-\f;i_ﬂ
Hence
cnstb:—_z—-, slnc;’):—ﬁm—, cos i = —, smﬂt@
40 /40 7
Ao |40 =2 (\/— —2 1)\/@ 6 }
49 /40 V40 Vao 7 7 Vaol
; P_/‘*_E-é. 6 (W 2, 3).3, 8 }
7 7 40 vr_ V40 7 Vaol”
o [;@.E+(f“ﬂ._:i+i —2}
7 40 7 a0 7/ Nao
_ 6, 18 38
7 7V 40 V40

— —0.8571a, — 0.4066a, — 6.008a,




