Solution to Practice 1s

A6(a) First, let’s find the direction vector d for the line, by taking the cross

1
product of the normal vector 71, = 3 of the first plane with the normal
-1
2
vector 1o = | —5 | of the second plane:
1
1 2 (3)@) = (=1)(=5) -2
iy X flg = 3 x| =5 | = (=1)(2) = (1)(1) =1 -3
-1 1 (1)(=5) = (3)(2) —11

Now we need to find a point on the line. If we pick a point with x5 = 0, then we
are looking at a point that satisfies both 21+3(0)—z3 = 5 and 2z, —5(0)+z3 = 7.
From the first equation we see that z; = 5 4+ x3. Plugging this into the second
equation gives us 2(5 + x3) + x5 = 7 = 3x3+ 10 = 7 = 23 = —1. Thus,
x1 =5—1=4. So we see that (4,0,—1) is a point on the line of intersection of
the two planes. Thus, a vector equation for the line of intersection of the planes
is
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A6(b) First, let’s find the direction vector d for the line, by taking the cross

2
product of the normal vector 71y = 0 of the first plane with the normal
-3
0
vector 7o = | 1 | of the second plane:
2
2 0 (0)(2) = (=3)(1) 3
1 X Mg = 0 x| 1 |=1](=3)00-(2)2) =] —4
-3 2 (2)(1) — (0)(0) 2

Now we need to find a point on the line. If we pick a point with z3 = 0, then
we are looking for a point that satisfies both 221 — 3(0) = 7 and x2 + 2(0) = 4.
The first equation tells us that 21 = 7/2, and the second equation tells us that
x2 = 4. So the point (7/2,4,0) is a point on the line of intersection of the two
planes. Thus, a vector equation for the line of intersection of the planes is






