Homework 2 solutions

812.4 #16 The figure shows a vector a in the xy-plane and a vector b in the di-
rection of k. Their lengths are |@| = 3 and |b] = 2.

a) Find | x b|

b) Use the right-hand rule to decide whether the components of @ x b are positive,

negative, or 0.

a) |@x b = |a||b|sinf = 3 % 2 x sin(r/2) = 6

b) |@ x b| is orthogonal to k, so it lies in the xy-plane, and its z-coordinate is 0.

By the right-hand rule, its y-component is negative and its x-component is positive.

§12.4 #20 Find two unit vectors orthogonal to both a = Z+f+E and b = 2 +k.

We know that the cross product of two vectors is orthogonal to both. So we cal-

culate
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Hence the required UNIT vectors are ol = V6 and =

812.5 #20 Determine whether the lines L; and Lo are parallel, skew, or inter-
secting. If they are intersecting, find the point of intersection.
Liy:x=1+4+2t,y=3t,z=2—1t
Lo:x=—-1+s,y=4+s,2=1+3s

The lines aren’t parallel since the direction vectors (2,3, —1) and (1,1, 3) aren’t
parallel. For the lines to intersect we must be able to find one value of t and one

value of s that produce the same point from the respective parametric equations.
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Thus we need to satisfy the following three equations
14+2t=—-1+s dt=4+s 2—t=1+4 3s.

Solving the first two equations we get t=6, s=14 and checking, we see that these
values don’t satisfy the third equation. Thus L; and Ly aren’t parallel and don’t

intersect, so they must be skew lines.

§12.5 # 35 Find an equation of the plane that passes through the point (6,0,-2)
and contains the line x=4-2t, y=345t, z=7+4t.

If we first find two nonparallel vectors in the plane, their cross product will be
a normal vector to the plane. Since the given line lies in the plane, its direction
vector @ = (—2,5,4) is one vector in the plane. We can verify that the given point
(6,0,-2) does not lie on this line, so to find another nonparallel vector b which lies
in the plane, we can pick any point on the line and find a vector connecting the
points. If we put t=0, we see that (4,3,7) is on the line, so b= 6—4,0—-3,-2—
7V =(2,-3,—9) and 7 = @ x b = (—45+ 12,8 — 18,6 — 10) = (—33, —10, —4).
Thus, an equation of the plane is —33(z — 6) — 10(y — 0) — 4[z — (=2)] = 0 or
33z + 10y + 4z = 190.

§12.6 #21-28 Match the equation with its graph (labeled I-VIII). Give Rea-
sons for your choices.

There are many ways to solve this set of problems. You could look at the traces
of each equation by letting y = k. This will immediately eliminate several choices
for each equation. By doing this again to the x and z variables, you will know
exactly what the traces in each of your three chosen planes are and can choose

appropriately from there. The correct choices are
21. VII 22. IV 23. II 24. III 25. VI 26. 1 27. VIII 28. V



