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2. The component functions i__'_—g, sint, and In(9 — #2) are all defined whent # —2and9 —#2 >0 = -3 <t<3,

so the domain of r 1s (—3, —2) U (-2, 3).

=lmt=1, limvVE+8 =3 lim BT i T8 _ ¢ [by IHospital’s Rule].

-t . tt—1
i—1 Int t—1 ].,/t

Thus the given hmitequalsi +3j — 7k

: . T ; - o t+t 1+ 1401
6. elln;lo te _tllﬁ,lo - —tEn;D pr =0 [bylHospltalsRule],t]in;D —2t3—1_tl—1££o2_(]/‘¢3] =3 0" 73

' _ 2
and lim ts\im1 = lim sin(1/%) = lim (/H)(1/E) = lim 13051 =cos0 =1 [agamn by "'Hospital’s Rule].
t—oo t t—oo ]_’ft t—oo —]_}l"t2 t—oo i

Thus tl_l{'l;lg <te_t?%?tsm%> =(0,%.1).

9. The corresponding parametric equations are x = ¢, ¥ = 2 — ¢, z = 2¢, which are

parametric equations of a line through the point (0, 2, 0) and with direction vector \

‘7 0,2,0)
x }’

(1,-1,2).

12. The parametric equations are x = t2, y = t, z = 2, so we have z = y° with z = 2.

Thus the curve is a parabola in the plane z = 2 with vertex (0,0, 2).

14, If x = cost, y = —cost, z =sint, thenz® + 22 = landy® + 2% = 1,
so the curve is contained in the intersection of circular cylinders along the
x- and y-axes. Furthermore, y = —, so the curve is an ellipse in the

plane y = —z, centered at the origin.
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27. If x = tcost, y = tsint, z:t,thenzcz —I—y2 —t2cos’t+t sin’t=t> =z
so the curve lies on the cone z° = z° + y2. Since z = ¢, the curve 1s a spiral on

this cone.

29. Parametric equations for the curve are x = ¢, y = 0, z = 2¢ — ¢>. Substituting into the equation of the paraboloid
gives2t —t2 =t = 2t=2t> = t=0,1 Sincer(0)=0andr(1) =i+ k, the points of intersection
are (0,0,0) and (1,0,1).

40. The projection of the curve C of intersection onto the zy-plane is the circle z* + > =4, z = 0.
Then we can write £ = 2cost, y = 2sint, 0 < ¢t < 27 Since C also lies on the surface z = zy, we have
z=2xy = (2cost)(2sint) = 4costsint, or 2sin(2t). Then parametric equations for C' are x = 2cost, y = 2sint,
z = 2s1n(2t), 0 < ¢ < 2, and the corresponding vector function is r(t) = 2costi+ 2sintj+ 2sin(2t) k 0 < ¢ < 27

42. The projection of the curve C of intersection onto the zy-plane is the parabola y = z*, z = 0. Then we can choose the
parameter x =t = y = t°. Since C also lies on the surface z = 42 + 3%, we have z = 422 + ¢* = 42 + (t)%.
Then parametric equations for C'are & =, y = t°, z = 4t° +t", and the corresponding vector function
isr(t)=ti+t*j+ 4 +tHk

48.

The particles collide provided ry(t) = ra(t) < (t? t2, t3} = {1+ 2t,1+6t, 1+ 14¢). Equating components gives

t =142t t* =146t andt® = 1 4 14¢. The first equation gives t = —1, but this does not satisfy the other equations, so

the particles do not collide. For the paths to intersect, we need to find a value for ¢ and a value for s where r1(t) = r2(s) <

{t,tz,t3> = {1+ 2s,1+ 65,1+ 14s). Equating components, t = 1 + 2s, t2=1+6s,andt’ =1+ 14s. Substituting the

(g

ﬁrstequat:ionmtothesecondgives(1—1—23)2:1—1—63 = 45" —25=0 = 25(2s—1)=0 = s=0o0rs=3.

From the first equation, s =0 = {t=1lands= % = t = 2. Checking, we see that both pairs of values satisfy the

third equation. Thus the paths intersect twice, at the pomt (1,1,1) when s = 0 and ¢t = 1, and at (2,4, 8) when s = 1

andt = 2.
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