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

(a) A=%y> +9xz+24 at P = (1,—1,2),

(b) B=§(x>+y*+22) —2(x> +y?) at P, = (—1,0,2),

(¢) C=#cos¢—sing +zcosPsing at Py = (2,1/4,2), and

(d) D=%y?/(x*+y?) — §x7 /(x> +y*) + 24 at Py = (1,—1,2).

Solution: From Table 3-2:
(a)

A= (ﬁsm@cosd) +6cos 6 cos ¢ — (|>s1n¢> (Rsinesin(]))2

+ ( sin 6 sin ¢ + @ cos O sin ¢ +(T>cos¢) (RsinBcos¢) (Rcos )
—|—< cose—ésin9)4
:f{( sin 9s1n¢cos¢(s1n9s1nq)—|—cos9)—|—4cos€)

+é(R sin@cos@sin¢cos¢(sin@sin(b—i—cos@)—4sin0)
+R*sin O (cos B cos® ¢ —sinBsin’ @) ,
P :( 12+(—1)2+22,tan—1< 12+(—1)2/2>,tan_1(—1/1)>
= (\/6,35.30,—450),

A(P)) ~R2.856 —62.888 +$2.123.

(b)

| |
S

Rsin 0'sin ¢ +0cos Osin ¢ —Hl)cos (b) R* — (ﬁcos 6 —0sin 9) R*sin’

A

RR?sin O (sin ¢ — sin O cos 0) + OR> (cos@sm¢+sm 6) + R cos 9,
( )? +02 422 tan ! < (—1)2+02/2> Jtan~! (0/(—1)))

- <\/§,26.6°, 1800) ,
B(P,) ~ —R0.896 +00.449 — 5.

(c)

C= (ﬁsin@ —i—écos@) cos¢)—$sin¢+ (Rcos@—ésin@) cos ¢ sin ¢



I
=

cos ¢ (sin O 4 cos O sin ) +0Ocos ¢ (cos O —sinHsing) —Psin g,

Py = (\/22+22,tan_1 (2/2),7:/4) - (2[2,450,450),
C (P;) ~ R0.854 +60.146 — $0.707.

(d)
R?sin” O sin? ¢

R2sin” @sin® ¢ + R?sin” O cos? ¢
R?sin? 0 cos? ¢

R2sin” @sin® ¢ + R?sin” @ cos? ¢

D = (Rsin 6 cos ¢ +Ocos 6 cos g —Psing)

— (Rsin @sin ¢ +Ocos O'sin g +Pcos )

+ (Rcos 0 —Bsin )4

— R(sin O cos ¢ sin® ¢ — sin O'sin ¢ cos” ¢ +4cos 0)
+0(cos 6 cos ¢ sin> ¢ — cos O sin ¢ cos> ¢ —4sin )
—(cos’ ¢ +sin® ¢),

Py(1,—1,2) = P4 [V14+ 144 tan (VT +1/2),tan" ' (—1/1)

= P4(v/6,35.26°, —45°),

D(Py) = R(sin 35.26° cos 45° sin® 45° — sin 35.26° sin(—45°) cos® 45° 4 4.c0s 35.26°)
+0(c0835.26° cos 45° sin® 45° — c0s 35.26° sin(—45°) cos>45° — 45in 35.26°)
— §(cos> 45° +sin> 45°)
=R3.67—61.73—§0.707.




