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4 Lm arctent =3, lim "% =0, Jim It . lim l# = ( (by I’Hospital's Rule). Thus

H 120 t— o8 t—oo P ]
. g ImtN
: ;ll.n:a (arctnnt,e \ _t—> = (-‘.},0,0}.

{ 5. = cosdt, y = 1, z = sin 4t. Atany point (z,y, z) on the curve, 22 + 2% = cos® 4t + sin® 4 = 1. So the curve
lics on a circular cylinder with axis the y-axis, Since y = ¢, thisisa helix. So the graph is V1.

§. x =ty = £ z =" Atany point on the curve, y = 23 So the curve lics on the parabolic cylinder y = 22,

: Note that  and z arc positive for all ¢, and the point (0,0, 1) is on the curve (whent = 0). Ast — o0,
(x,y,2z) — (00,00, 0), while as ¢ — —oo, (x,¥:2) = (—00,00, 00), so the graph must be L.

* 7.z =ty =1/t +%),z =1t Notethaty and z are positive for all 2. The curve passes through {0, 1,0) when
: ¢t =0. Ast — oq, (T,¥,2) — (00,0,00), and ast — —00, {z,p,2) = {—o0,0,09). So the graph is IV.

| gometcosllty=etsinl0tz=e".
24y = e coe® 10t + =2 sin? 10t = o2t (cos’ 10t + sin® 10t) = -2t = z?, so the curve lies on the cone

22 +y? = 2% Also, 2 is always positive; the graph must be L

9, x «= cost,y = sint, z = sin5¢. 23 + 142 = cos £ + sin’ t = 1, 50 the curve lies on a circular cylinder with axis
the z-axis, Each of z, ¥ and z is periodic, and at £ = 0 and t = 27 the curve passcs through the same point, so the
curve repeats itsclf and the graphi is V.

10. = = cost,y = snf, z =nt. T° 41 = cos® t +sin’ ¢ = 1, 0 the curve lies on a circular cylinder with axis the
— oaxis, Ast — 0, z — —oo, 5o the graph is 11L,

s e Y

13 Thecorrespondingpmmicequaﬁonsmm=t,y=cos2t.z=sin2t. Note that
y’+z’=cos’2t+sin’2t=1,sothecurvelicsonﬂmccircularcylinderyz+z’=1. Since z = ¢, the curve is 2
helix. ,

19. If z = teost, y = tsint, and z = t, then ) v
{ z2+y2=tzooszt+tzsin2t=t==zz,solhecun'clies :

on the cone 72 = 72 + 2. Since z = t, the curve is @ spiral
! on this cone.

20, Here z? = sin?t = z and 2? + y° = win? t + cos’t = 1,50
, the curve is the intersection of the parabolic cylinder z = °
with the circular eylinder 2* +¢* = 1.




28. The projection of the curve C of intersection onte the zy-plane is the circle z? + y® = 4, 2 = 0. Then we can write
T = 2cost,y = 2sint,0 < ¢ < 27 Since C also lies on the surface z = zy, we have
z = ay = (2cost}(2sint) = 4costsint, or 2sin(2¢). Then parametric equations for ' are
T = 2cost,y = 2sint, z = 2sin(2t),0 < t < 2, and the corresponding vector function is
r{t} =2costi+ 2sintj+ 2sin(2t)k, 0 < t < 2,




