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Vector Equation of a Line in RrR?

We still need a point and a direction vector to create a line in Ra, as we did in R2.
There is no scalar form of the equation of a line in R®
We can describe a line in B? with parametric equations of the form

Ty =ay +thy
Tz =az +thy teR
Ty = ag + thy

The values a1, ag, and a3 correspond to a point on the line.
The values bl, bg, and bs correspond fo the direction the line travels in the x1, 2, and x3 directions.
So, we can combine the three parametric equations to form the single vector equation

F—d+thtecR

where @ is a point on the line, and b is a direction vector for the line.

Example
T
Find a vector equation of the line that passes through the point P(—3, —5, 1) with direction vector a_f. =12
3
-3 7
We getthatthe equationisZ= | -5 | +t|2]|.t R
1 3

Vector Equation of a Line in R3

We are often trying to find the equation of a line through two points, say P = (py, p,.ps) and Q = (§4- 2. g3
When creating the parametric equation we compute that b; = g, — py, b2 = g; — p,, and bs = g3 — ps.

R 41 —P1 R
This means that our direction vectoris b = [qz —pz] = PQ.
43 — P
So, a vector equation of the line through P and Q is

F=p+tP0,te€R
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Vector Equation of a Line in R®

Example

Find a vector equation for the line that passes through P(—3, 2, 10) and Q(3, -4, —4).

Solution

- 3 -3 8
Firstwe calculate PQ = -4 {—| 2 |=]| -6 |
—4 10 —-14

Then we get that an equation for our line is
[ -5 [ 8
¥=|2 |+t| -6 |.teR

| 10

Pulling out a factor of 2 from the direction vector gives us

-5 C 4
i=| 2 |+t|-3|teR
| 10 | | =7 |
Using the point Q instead of P gives
"3 C 47
i=|-4|+t|-3|teR
[ —41 -7

Vector Equation of a Line in R3

To check your answer is the same as the provided solution, pick two points on the provided line and make sure

they are on your line.
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