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

(@) A=X(x+y) atP = (1,2,3),

(b) B=X(y—x)+§(x—y) atP, = (1,0,2),

(€) C=%y?/ (¥ +y?) =9/ (% +y?) + 24 atPs = (1,-1,2),

(d) D =Rsin6+0cosd +@cos ¢ atPy(2,1/2,11/4),

(e) E =Rcosp+0sing+@sir? 0 atPs = (3,71/2, ).

Solution: From Table 3-2:

(a)
A=(fc os<p—(})sinqa)(rcoscp+rsinqo)
— fr cosg(cosp -+ sing) — @r sing(cosp+ sing),
P = (V12422 tan 1 (2/1),3) = (v/5,63.4°,3),
A(Py) = (f 0.447— 0.894)\/5(.447+ .894) = f1.34— (2.68.
(b)
B = (fcosp— (Apsin(p)(rsin(p—rcoap) ((i)cos<p+fsin(p)(rcos¢—rsin(p)
= fr(2singpcosp— 1) +@r (cos @ — sin? @) = fr(sin 2p — 1) + @r cos p,
P, = (v/12+02 tan 1(0/1),2) = (1,0°,2),
B(R) =+
(©)

- 2gj . 2
C:(fcoscp—(psinqo)r SI22(’)—(cpcosrpjtfsincp)r COZSZ(p Z

= sinpcose(sing — cosp) — @(sin® g+ cos p) + 24,

(\/12+ (=1)% tan 1 (—1/1),2) = (V2,-45°,2),
C(Pg) £0.707+ 24.

= (Fsi n9+zcos@)sm9+ (f cosB — 2sinB) cosh + Qcos ¢ = i + Qcos @,
7'[/2)7 77/472(305(77/2)) - (2745070)7

9
&
i
_l’_
N?H s



(e)

E = (f sin@ + 2cosh) cosp+ (F cosd — 2sinB) sing+ @sir? 6,

A= (35.7),
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E(R) = <r sin +zcos§) CoSTT+ <r cos; — zsm§> S|n7T+q)S|n2E
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