Section 3.5 (continued)

66. v = sint,y = sin(t + sin ¢); (0, 0).

dy _ dy/dt cos(t + sint)(1 + cost) _ . . 1+cost : 1
e = dojdt p——— —cos(t+51nt)ﬂm—cos(t+smt) gos—t—l—l

= (sect + 1) cos(t +sint).

1.1 Now z =sintisOwhent = 0andt = , 0 there are two tangents
at the point (0, 0) since both £ = Q and ¢t = 7 correspond to the
origin. The tangent corresponding to ¢ = 0 has slope

(sec0 + 1) cos (0 +sin 0) = 2cos0 = 2, and its equation is
Y = 2=z. The tangent corresponding to ¢t = 7 has slope
(sec + 1) cos (m +sinm) = 0, so it is the z-axis; that is, y = 0.
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68. (a)a::r(kain(?,yz'r 1—cosf) = @zdy/dﬂz r (sin ) _ _Sing _m
) ( ) de  dr/df ~ r(1—cosf) 1—cosg "hené=73,

a2 = /3, = _ ¥3) 1 . ]
dm_l_ﬁ—%_'ﬁ s(z,y):(ﬂr(g— 2),Er),andthctangcntlsyﬁEr:\/ﬁ[ﬁg_r(g‘ﬁ)].
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(b) Horizontal tangent: dy/dz =0 < sing — 0 (and cos@ # 1) (c)

& 0= (2n+1)x%. The corresponding points
are ((2n + 1) 7or, 2r).
Vertical tangent: dy/dz is undefined <« 1 — cosfd =0 <«

cosf=1 <« 0=2nr The corresponding points are (2n7r, 0).




