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10.1: 17-22, 34, 38

x=cosdi,y =1,z =sindi. Atany point {xr, y. z) on the curve, 2% + 2% = cos® 4t +sin® 4t = 1. So the curve lies on a

circular cylinder with axis the y-axis. Since y = £, this is a helix. So the graph is VL.

E

=1, y=1%z=e"'  Atany point on the curve, y = x2. So the curve lies on the parabolic cylinder y = o2, Note that ¢

and z are positive for all ¢, and the point (0,0, 1) is on the curve (whent = 0). As ¢t — oo, (z. . z) — (00, 0o, 0), while as

f — —oo, (z,y.2) — [—o0, oo, o0), so the graph must be [1

z =t y=1/(1+1"),z=1" Notethatyand = are positive for all {. The curve passes through (0, 1, 0) when ¢ = 0.

Ast — oo, (r.y,2) — (oo, 0, 0c), and as t — —oo, (=, 4, 2) — (—oo, 0, oc). So the graph is [V

z=r¢ "cos Lty = e 'sin 10f, z = e~ 1.

%+ yg = e Meos? 10t + e 2 sin? 106 = f'_"ul[-:»ms2 10t + sin® 1) = e~ — 2%, so the curve lies on the cone

%+ y"l = 2% Also, z is always positive; the graph must be 1.

z=cost,y =sint, z =sinbt. 2% +y? = cos® f +sin® £ = 1, so the curve lies on a circular cylinder with axis the z-axis.
Each of =, & and = 15 periodic, and at { = 0 and { = 27 the curve passes through the same point, so the curve repeats itself and

the graph is V.
x =cost,y =sinf,z=Int. =*+y? =cost +sin t = 1, sothe curve lies on a circular cylinder with axis the z-axis.
Ast — 0, 2 — —oo, so the graph is 111

The projection of the curve ' of intersection onto the ry-plane is the parabolay = x%. z = 0. Then we can choose the

parameterz = ¢ =y = ¢, Since (7 also lies on the surface z = 40 + 2, we have z = 40 + % = 4% + (1*)*. Then
parametric equations for C'are » = {,y = t*, 2z = 4#* + {4, and the corresponding vector function is

() =tiH 2§+ (4 ik

The particles collide provided r1(t) = ra(t) < {i,iz, ["g} = {1+ 2t 1+ 6t 1+ 14¢). Equating components gives

t =142t =1+ 6t,and t? = 1 + 14¢. The first equation gives ¢ = —1, but this does not satisfy the other eguations, so
the particles do not collide. For the paths to intersect, we need to find a value for ¢ and a value for = where ri{i) = ra(s)
(L t*, Lﬁ} = (1 + 25,1 + fis, 1 + 14s). Equating components, £ = 1 + 2s,¢* = 1+ 6s,and {* = 1+ 14s. Substituting the
first equation into the second gives (1 + 25V =14+ 8s = 452 —2:=0 = 2s(2s—1}=0 = s=0o0rs= _—i.

From the first equation, s =10 = {¢=1lands= % =+ & = 2. Checking, we see that both pairs of values satisfy the

third equation. Thus the paths intersect twice, at the point (1,1, 1) when s = Dand ¢ = 1, and at (2, 4, 8) when s = % and

t=2.
10.2: 20, 28

The vector equation for the curve is r{f) = {12 — L t* 1.6+ 1), s0r'(¢) = {2¢,2¢, 1), The point (—1, 1, 1) corresponds to
{ = 0, so the tangent vector there is T (0) = (0,0, 1). Thus, the tangent line is parallel to the vector (0,0, 1) and parametric
equationsarcr = —14+0-t=—-l,y=14+0-t =1, z=1+1-F =1+4L.



28. To find the point of infersection, we must find the values of £ and s which satisty the following three equations simultaneously:
t=3—s51—-t=5—23+ 12 =52 Solving the last two equations gives § = L, s = 2 (check these in the first equation).
Thus the point of intersection is { 1,0, 4). To find the angle & of intersection, we proceed as in Exercise 27. The tangent
vectors to the respective curves at (1,0, 4) are r1({1) = (L. —1. 2} and r5(2) = {—1.1.4). So
cos il = Tr'ﬁi?ﬁ (—1—-1+8) = 3_5':'; = ?lq and # = oc;s_l(?la) 2= 557,

Npte: In Exercise 27, the curves intersect when the value of both parameters is zero. Howewer, as seen in this exencise, 1t is not

necessary for the parameters to be of equal value at the point of intersection.



