
Linear algebra notes, Arun Ram August 7, 2023

Topic 3. Example 10. Find the Cartesian equation of the plane with vector form

|x, y, zi = s |1,�1, 0i+ t |2, 0, 1i+ |� 1, 1, 1i, with s, t 2 R.

A normal vector to this plane is

n = u⇥ v, where u = |1,�1, 0i and v = |2, 0, 1i.

Then u⇥ v = |� 1� 0,�(1� 0), 0� (�2)i = |� 1,�1, 2i, and |� 1, 1, 1i is a point in the plane, and

h�1, 1, 1 |u⇥ vi = h�1, 1, 1 | � 1,�1, 2i = 1� 1 + 2 = 2.

Since the plane is | � 1, 1, 1i + {|x, y, zi 2 R
3 | hx, y, z | � 1 � 1, 2i = 0} then the Cartesian equation

of the plane is
�x� y + 2z = 2.

Topic 3. Example 11. Find the vector equation for the plane in R
3 containing the points P = |1, 0, 2i

and Q = |1, 2, 3i and R = |4, 5, 6i .
The point |1, 0, 2i is in the plane and two vectors in the plane are

Q� P = |0, 2, 1i and R� P = |3, 5, 4i.

So the points in the plane are the points |x, y, zi in R
3 which satisfy

|x, y, zi = |1, 0, 2i+ s|0, 2, 1i+ t|3, 5, 4i with s, t 2 R.

Topic 3. Example 12. Where does the line
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intersect the plane 3x+ 2y + z = 20?

The line in parametric form is
x = 1 + t,
y = 2 + 2t,
z = 3 + 3t,

with t 2 R,

and plugging into the equation of the plane gives

20 = 3(t+ 1) + 2(2t+ 2) + (3t+ 3) = 10t+ 10 so that t = 1.

Thus the point |x, y, zi with x = 1 + 1 = 2, y = 2 + 2 = 4 and z = 3 + 3 is on both the line and the
plane.
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