Answers to First Math 21a Practice Hourly 1

a) The line traversed can be parametrized by t —(-2+3t, 82, -6+ 20).

b) The surface is reached when the z-coordinate, -6+ 2tis zero, Thus, t=3 and the
coordinates of the point in question are (7, 2, 0).

¢) The closest point has distance 6 fromthe origin. (The point is (4, 4, -2).)

a) The bug’s veloity is ¥ =2 (- £, - . 2).
L

by The bug's speedis 1 =2 (5 +8) = _ 44 +17+2).
t t

\
¢) The path length is the integral from 1 to 2 of Il which is 3+21n(2).

d) "The component is -;-(] 2.2y 1, 1.

a) False, as w =0 when either w or v is zero, or when v=ruwithr>Q.
b) True, as the dot procduct between these two vectars Is Zero.
C) False,aswispam]lcltotlxax—a)dsv\&mu:(l,o,O)andv:(—l,0,0).

a) “The line intersects the plane at the point %(267, 40, 2).
b) The distance fromthe origin to [ Tis 9.

C) —T

In Cartesian coordinates, =2 cos O reads | x> +y” =2/, x> +y* . Multiply
through by | x* +y° tofind that X +y* —2x=0. Add 1 to each side to find that

& —2x 4+ 1 +y =1 whichistosay, (x—1) +y =1. Thus, the circle has its center at
the point (1, 0) and its radius 1s 1.

a) Ifuistangentto]_[ﬂﬁnuismIMthoam1ﬂme In our case,
the vectorn=_1, 1, 1} is a nonmal vector to [ Isince it is perpendicular to both the
vector that points from from A to B (whichis (-1, 1, 0) and the vector, (-1, 0, 1),
which points from A to C. Meanwhile, r'n=1+2-3=0.

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

¢) The vector w- hal™ (weu) u is orthogonal to n since both w and w are. Also, itis
orthogonal to w since its dot product with wis zero. Thus, it must be a pultiple of
v since v is also orthogonal to both wand n. You can think of n and u as pointing
alongmomthogmlala}d_smspaoeandﬂmv,beinguthogonal tobothnandw,
lies along the third axis. As whas zero dot product with bothnand u, like v, it is

parallel to the third axis and so is a nutiple of v.




