3.34 Transform the following vectors into cylindrical coordinates and then evaluate
them at the indicated points:

(a) A=%(x+y) at P, =(1,2,3),

(b) B Zﬁ(y—X)Jr?(x y) atP= (1 0,2),

() C=%y*/(x? +y ) — yxz/(x +y)+2dat Py =(1,—-1,2),

(d) D =Rsin6+6cos O —|—¢cos 0 at P,(2,m/2,m/4),

(e) E=Rcos¢+0sing +@sin®0 at Ps = (3,7/2, 7).

Solution: From Table 3-2:

(a)
- fcos¢—$sin¢) (rcos¢ +rsin¢)
= Frcos ¢ (cos ¢ +sin @) — drsin ¢ (cos ¢ + sin ),
- ( 12422 tan~ 1(2/1),3) - (\6,63.40,3),
:( 0.447 — $0. 894)f5(.447+.894):f1.34—$2.68.
(b)
_ (f'cos(b (|)sm¢) (rsin — rcos ¢) + ((T)cos(b—l—f'sin(b) (rcos ¢ — rsing)
=tr(2singcos @ — 1) +r (cos? ¢ —sin®¢) = #r(sin2¢ — 1) +rcos 29,
:( 12402, tan~ (0/1),2):(1,00,2),
B(Py) = —t+¢.
(c)
Psin?g /. r2c052¢+i4

(f‘ cos ¢ — (|>s1n¢> 2 —((I)cos(])—l—f’sinq))
Fsingcos¢ (sing —cos¢) — (T)(sin3(b+cos3(b)+24,

Py= (/124 (=1)% tan"! (—1/1),2) = (\/E,—45°,2>7

C (Py) = £0.707 + 24.

D = (fsin® +2cos0)sin O + (Fcos O — Zsin0) cos @ +Pcos’ g = F+dcos> @,
Py = (2sin(m/2),m/4,2cos (m/2)) = (2,45°,0),



D(P)=1+61.
(e)

E = (#sin @ + 2cos 0) cos ¢ + (fcos @ — 2sin @) sin ¢ + ¢ sin> 6,

T
Ps = (37 57”) )
T T T T ~ T ~
E(Ps) = (f'sina Zcos E) COS T + (f'cosa —Zsin E) sin7r+¢sin2§ =—f+¢.




