Solutions 13.1--Part 1--Sping 2008
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.:r=t,y=t2, z=e

The component functions :;ﬁ,sint,andln(g—tz)arealldeﬁnedwhent# —2and9—+" >0 = -—-3<t<3

so the domain of r1s (—3, —2) U (-2, 3).
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and!inacns?t:cosﬂ: 1. Thus the given limit equals i+ j+ k.

The corresponding parametric equations are x = 1, y = cost, z = 2sint.
Eliminating the parameter in y and = gives y* + (2/2)° = cos®¢ +sin” ¢ = 1

ory® + 2z* /4 = 1. Since = = 1, the curve is an ellipse centered at (1,0,0) in

the plane = = 1. -‘

Ifz =cost, y= —cost, z =sint, thenz® + 2> =land¢y® + 27 =1,
so the curve 1s contained in the mtersection of circular cylinders along the
z- and y-axes. Furthermore, y = —z, so the curve is an ellipse in the

plane y = —zx, centered at the ongin.

—t

At any point on the curve, y = z*_ So the curve lies on the parabolic cylinder y = =*_ Note that y
and = are positive for all £, and the point (0, 0, 1) is on the curve (when ¢t = 0). Ast — oo, (z,y, z) — (00, 0o, 0), while

ast — —oo, (z, v, z) — (—oo, 0o, 0o), so the graph must be II.

. x = cost, y =sint, z=1Int. z®+y*® = cos® t + sin” ¢ = 1, so the curve lies on a circular cylinder with axis the z-axis.

Ast — 0, z — —oo, 50 the graph is ITT.
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