Vector equation of a line.
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Vector equation of a line in R?

Suppose we are given that a line passes through the point 2, = (21, z¢2) and points
in the direction m = (my, my). Both z, and m are vectors. The vector equation of
the line is,

T =z, +mt

where, mt € R? and ¢ is any real number.

A%

Similarly, the vector equation of a line in R* is given by,
T =29+ mt

where, mt € R? and ¢ is any real number.

Example in R?

Given the points P=(3,2), Q=(-1,2) and R = (-1, -2), find the vector equation of the
line through the piont P in the direction of QR.

Solution We need to use the vector equation of a line,

(z,y) = (0, Yo) + (M1, ma)t
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where ¢ is any real number or t € R and P=(3, 2) = (z9,v0) and m = (my, mg) is
the direction of QR. We need to find m.

m = R—Q=(-1,-2)—(~1,2)
(=1—=(-1),-2-2)

(—1+1,—4)
(0,4)

Therefore, (z,y) = (3,2) + (0,4)t.
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Example in R?

Given the points P = (1, 0, -1), Q = (-2, 1, 1) and R = (0, 1, 3). Find the vector
equation of the line through P in the direction of QR.

Solution The vector equation of a line in R? is given by,
(I,y,z) - (anﬁUO;ZO) + (m17m27m3)t
where P=(1, 0, -1) = (xq, y0, 20) and

m = (m1,m2,m3) =QR=R-Q
(0, 1, 2) 2 (—27 1, 1) = (2,0, 2)

Therefore, (z,y,2) = (1,0,—1) + (2,0, 2)t is the vector equation of the line, where ¢
is any real number or ¢ € R.
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Exercises

Given that a line passes through P and in the direction QR find the vector equation

of the lines below.

a) P(3,2),Q(0,2), R(—3,1)

b) P(4,1),Q(~1,0), R(0,4)

¢) P(=1,2,1),Q(2,0,—1), R(—1,3,0)

d) P(3,-2,0),Q(2,2,2), R(—1,2,—1)

e) P(—5,3),0(0,1), R(5,4)

f) P(=2,0),Q(1,3), R(4,—1)

g) P(4,0,-3),Q(-1,2,0), R(1,1,1)

h) P(—1,-2,1),Q(4,3,-1),R(3,1,2)

i) P(—3,-4),Q(2,0), R(5,4)

j) P(0,—4,-1),Q(3,0,0), R(—2,3,1)

k) P(=2,5,—3),0Q(2,2,-2), R(1,3,4)
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