12.5, number 57: Find the intersection of the line

r=1-—1
y =3t
z=1+t

and the plane 2z — y + 3z = 6.

Answer: Consider an object moving along the line so that its position at time
tis (1 —1t,3t,1+t). We first find the time that puts the object on the plane.
In other words, find ¢ so that

21—-t)—(3t) +3(1+t) =6

22 —3t+3+3t=6
2t =1
t=—1/2

Now we figure out where the object is at time ¢t = —1/2:
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Check

Observe that our proposed answer is on the plane:
2(3) ~ (~3) +3(3) = 6.v

Of course our proposed answer is also on the line. (It is where the line is at
time ¢t = —1/2.
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