Answers to Math 21a Hourly 1
(Fall 2000)

. a) The line traversed can be parametrized by(t2 + 3t, 8 — 2t, -6 + 2t).

b) The surface is reached when the z-coordinate, -6 + 2t is zero. Thus, t = 3 and the

coordinates of the point in question are (7, 2, 0).
c) The closest point has distance 6 from the origin. (The pointis (4, 4, -2).)

. a) The bug'’s velocity is” = 2 (%, t, -v/2).

b) The bug’s speed is| =2 (% +1) = /4(%2 +t2 +2).

c) The path length is the integral from 1 to 2rgfwhichis 3 + 2 In(2).
d) The component i%(l -242) (1,1, 1).

. a) False, as = 0 when eitheu orv is zero, or when = ru with r > 0.
b) True, as the dot product between these two vectors is zero.
c) False, asv is parallel to the x-axis whan= (1, 0, 0) and/ = (-1, O, 0).

. a) The line intersects the plane at the pgilir(1267, -40, 2).

b) The distance from the origin fpis 9.
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. In Cartesian coordinates, r = 2 dbeeads,/x* +y* = 2 x/y/x* +y>. Multiply

through by./x* +y?to find that ¥ + y*— 2 x = 0. Add 1 to each side to find that

x*—2x+ 1 +y=1whichis to say, (x —1¥ y* = 1. Thus, the circle has its center at
the point (1, 0) and its radius is 1.

. a) Ifuistangent td], thenu is perpendicular to a normal vector[fo In our case,
the vectomn = (1, 1, 1) is a normal vector [ since it is perpendicular to both the
vector that points from from A to B (which is (-1, 1, 0)) and the vector, (-1, 0, 1),
which points from A to C. Meanwhilegsn=1+2 -3 =0.

b) v=nxu=(-5,4, 1) is such a vector.

c) The vectow - Ju[? (weu) u is orthogonal ta since bottw andu are. Also, it is
orthogonal tau since its dot product with is zero. Thus, it must be a multiple of
v sincev is also orthogonal to bothandn. You can think oh andu as pointing
along two orthogonal axis in space and tiagbeing orthogonal to botimandu,



lies along the third axis. As has zero dot product with bathandu, like v, it is
parallel to the third axis and so is a multiplesof



