Problem 3.35 Transform the following vectors into spherical coordinates and then
evaluate them at the indicated points:

(@) A =3%y?>+9xz+24 atP = (1,-1,2),

(b) B=9(®+y?+2) —2(x*+y?) atP, = (-1,0,2),

(c) C=Tcosp—@sing-+zcospsing atP; = (2,1/4,2), and

(d) D=Ry?/(X°+y?) —9x%/(x° +y?) + 24 atP, = (1,-1,2).

Solution: From Table 3-2:
@)
A = (Rsinf cosq)Jrécosecoqu—(Apsinq))(RsinQsinq))2
+(R sin@sing+06coso sin(p+fpcosrp)(Rsin9 cosp)(Rcosb)
+ (Rcosg —Bsin6)4
= R(RZsir? @ sinpcosg(sinf sing+ cos) + 4 cosH)
+é(stin6 cosB singcosp(sin@sing+cosf) —4sing)

+ @R?sin6(cosh cog ¢ — sinB'sin® ),
P1:< 12+(—1)2+22,tan‘1< 12+(—1)2/2>,tan—1(—1/1)>

= (1/6,35.3°, —45°),
A(P) ~ R2.856— 62.888+@2.123

(b)
B = (Rsin@sing+8cosd sing+ @cosp)RZ — (R cosd — Bsin@)R2sir?
= RR?sinf(sing — sinf cosB) + BR?(cosB sing + sin® 8) + eR? coso,

(v/5,26.6°,180°),
B(P:) ~ —R0.896+ 60.449— ¢b.

(©)

C

(Rsin® +6cos@) cosp — @sing + (Rcosh —ésine) cospsing
R cosg(sin6 + cosf sing) + écosrp(cose —sin@sing) — @sing,

Py = (V22122 tan (2/2), m/4) = (22,45 ,45),

C(Ps) ~ R0.854+00.146— 0.707.



(d)
RZsir? Osir’ ¢

R2sir? 8 sir? ¢+ R2sin’ 6 cog ¢
RZsir? 8 cog ¢

R2sir? @ sir? ¢+ R2sir? 6 cog @

D = (Rsin@ cosg+ cosh cosp — gsing)

— (Rsin@sing+ 0¢osh sing -+ @cosy)

+ (Rcosb —BsinB)4

= R(sin@ cospsir? ¢ — sin@singpcos ¢+ 4 cosh)
+6(cosh cosgsir? g — cosf sinpcos g — 4sinb)
—@(coS p+sin’ ),

Ps(1,-1,2) =Py [V141+4tan 1(v1+1/2),tan }(—1/1)
= P4(V6,35.26°, —45),

D(P;) = R(sin3526° cos 45 sir? 45° — sin3526° sin(—45°) cos 45° + 4 cos 3526°)
+6(cos 3526° cos 45 sinf 45° — cos 3526° sin(—45°) co$ 45° — 45in 3526°)
— @(coS45° + sint45°)
=R3.67—61.73—¢0.707.




