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Thus the plane has an equation of the form 2x+ 9y − 6z = d. Since the point P (3, 0, 1) lies
in the plane, we know that d = 6 + 0− 6 = 0, and so the equation of the plane is

2x+ 9y − 6z = 0.

2.[2] (a) The direction vector is given by
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Thus a vector equation of the line isxy
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Note that, in practice, we would want to simplify d by extracting the common factor of
2, so a better answer would be xy
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[2] (b) If (−9, 11,−19) lies on ℓ then there must be a value of t for which

−9 = 4 + 3t, 11 = 1− t, −19 = 1 + 4t.

Solving the second equation, we find that t = −10. Substituting this into the first
equation, we have

4 + 3t = 4 + 3(−10) = −26 ̸= −9.

(Similarly, substitution into the third equation also produces an invalid result). Hence
there is no solution to this system of equations, and therefore (−9, 11,−19) does not lie
on ℓ.



[5] 3. We set
1 + 2α = 3 + 4β, 1 = −1− β, −6− 5α = 1− 4β.

From the second equation, we see that β = −2. Substituting this into the first equation, we
obtain α = −3. Using the values in third equation, we have

−6− 5α = −6− 5(−3) = 9 and 1− 4β = 1− 4(−2) = 9,

so this is a solution of the system. Substituting α = −3 into the equation of the first line
(or β = −2 into the equation of the second line), we see that (−5, 1, 9) is the point of
intersection.

4.[2] (a) If we set z = 0, then from the equation of the second plane, we see that x = 1. Sub-
stituting both of these values into the equation of the first plane, we obtain y = 1, so
(1, 1, 0) is such a point.

[4] (b) Since the line of intersection must lie in both planes, its direction vector d must be

orthogonal to the normal of both planes. Since the normal to the first plane is
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Now we can use the fact that (1, 1, 0) is a point which lies in both planes to deduce that
the vector equation of the line is given byxy
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