Vector Equation of a Line in 2D
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parametric equation of a line

cartesian equation of a line

e.g. Write a vector equation of the line passing through (3,—5) and
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Recall from complex numbers, rotation of a vector 90° 1s multiplication

by i (run

rise) X i = (run+ irise)(i)

= (irun — rise)
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(if) Find a vector equation for the line 2x + 5y —1=0

(A

. [ looks like — ]
[ any point that ] e

lies on the line

(ii7) Find the point of intersection of 2x +y+1=0and 3x + 5y —-9=0

r = (Ol)Jr/i(lz) = A=3+5u
N 1 -21=-3u
r:(3>+ﬂ<5) —1 -2+ 5u)=-3u
~ \0 -3 Tu= -7
#:_

3 5
= (O) - (3) point of intersection 1s (—2,3)




(iv) Find a vector equation for the line joming the points (—1,1) and (4,11).
Use this to write parametric equations for any point on the line .
Hence find the coordinates of the points where the line meets the
parabola y = x?

1 1
1—(1)”(2)
x=-1+A41 y=x2
y=1+24 1+21=(-1+4)

1 +21=1-21+ 1"

A —41=0
AA—4)=0
A=0 or 1=4

~. parabola meets the line at (-1,1) and (3,9)




Vector Equation of a Line in 3D

The equation of the line that passes through 4 and B 1s given by;

r=a + Ab

where: a is any point on 4B

_’ . .
b = AB  (direction vector)

e.g. (1) find a vector equation of the line through (1,2,3) and (-2,7.,4)

()3

(if) What 1s 1ts corresponding Cartesian equation?

x—lZZ;y:3_Z

3 5




(ii7) 2020 Extension 2 HSC Question 13 b)

Consider the two lines in three dimensions given by

3 1
r=| -1 |+ 2| andr=
_ . | _

—6 | + A,

—2
1
3

By equating components, find the point of intersection of the two

lines.

3+ A4, =3-24, > A, =-21,

—1+24,=-6+ A,
—1-44,=-6+ A,
51,=5
A,=1
T+ A,=2+ 34,
7T—24,=2+ 34,
51,=5
A,=1

substituting into the
third component
confirms that these
lines intersect )

Y

as we were told that
these lines intersect,
there 1s no need to use

3 —2
—6 | + 1
2 3
1
-5
5

\_ the third component )




(iv) Find the vector equation of the line that passes through (-2,1,4)
and is parallel to 27 + j — 2k

4 two lines are
i) o parallel if their
direction vectors
r= 1 T A 1 are scalar multiples
4 -2

(v) Find the vector equation of a line that passes through (0,2,3) and 1s
perpendicularto i —j + 4k

4 two lines are )

1 a perpendicular if the
~1|-{b|=0 dot product of their
4 C direction vectors
d— b+ 4 =0 > equal zero 4
Also the two lines
0 a 1 must intersect
21+ b| =u| -1 - g



Aa = u

2+ b= —u
3+ Adc=4u
Y4 b= g > A= _—2 5 _ 2
a+b 4a — ¢ a+ b
3+ dc=4da = A= —> 3a+3b=-8a+2c
4a —c 1la+3b—2c=0
11la— 116+ 44c =0
146 —46¢c = 0
letc =7 b:23_c
~b=23and a = -5 7




if two lines have direction vectors b and b they are;
parallel ifb = ,uéz , H ER

perpendicular 1fb -6, = 0 and the lines intersect

skew 1f the lines are not parallel and do not intersect

1 1 1
(vi) Show that » =| 3 | + 4| l|and r = u| 4| are
skewed lines —1 0 - 5

1+ A=u...Q1) equate (1) and @  equate (2) and (3)
@

1 4
-1=5u.3 #~ 73 A= -5 3+aA= -3
6

19 6
need to show that 5 5 5
there 1 int of : :
o 2 PO PPEON | thus the lines do not intersect and are not parallel
mtersection

~ the lines are skewed




Exercise SF; 1, 2, 3a, 4b, Sac, 7a, 9a, 11a, 12b,

14, 15b, 17, 18, 20, 21, 24, 25, 26
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