MCV4U - 9.3 (Equations of Lines in 3 Space) May 22, 2018

Leoarning Goal: | will be able to work
with vector, parametric and symmetric
equations of lines in R®.

Minds ®n: Direction Vectors in R
Betion: Equations of lines in R’

Consolidatioen: Practice
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Minds On

Recap Question

A line passes through the points A (-2, 6)
and B(-4, 2).

a) Determine the vector equation.
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b) Determine the parametric equations.
X=-7+1
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c) Determine the Cartesian equation.

L)
@ )

Aﬁ%%\ )ré O

QISOM QO :




MCV4U - 9.3 (Equations of Lines in 3 Space) May 22, 2018

Direction Vectors in R’

A line passes through the points

A (-1, 3, 5) and B(-3, 3, -4).
Calculate possible direction vectors
for this line.
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BAction

Vector and Parametric Equations of Lines in R®

Vector Equation: ¥ = 7, + tm, teR
C _/

Parametric Equations: x =xg+ta,y=yg+tb,z=25+tc,t €ER,
where 7, = (Xo, Yo, Zo), the vector from the origin to a point on

the line and m = (a, b, c) is a direction vector of the line.
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Example 2: Determine the vector and parametric equations of
the line passing through P(-2, 3, 5) and Q(-2, 4, -1).

M= R (-2--2 475 -
~0,1,-¢)
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Example 3: a) Show that the following are vector equations for
the same line: L: 7 =(-1,0, 4) +s(-1, 2, 5), s €R, and
L,: 7 = (4, -10, -21) + m(-2, 4, 10), m € R
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b) Show that the following are vector equations for different
lines: Ls: 7 =(1, 6, 1) +p(-1, 1, 2), p €ER, and
Ly: 7 =(-3, 10, 12) + k(1/2, -(1/2), -1), K ER

Al e k\wy PMAM'?
7\7\3 - (/\,‘,15

R
7\/,\\,\-<’1‘\ 72\



MCV4U - 9.3 (Equations of Lines in 3 Space) May 22, 2018

gv\\o (ﬂ?/ )0) ‘2) A wLO Pﬂ\(\y\ﬂ/]géflré
QZ(/)/(JF.(U/)S 0( KB



MCV4U - 9.3 (Equations of Lines in 3 Space) May 22, 2018

Symmetric Equations of a Line in R?

The symmetric equation of a line is derived from using its

parametric equations and solving for the parameter in each
component, as follows:

Ve fami T 4w, e B
H=(X,,Y, %)

“(a,b <)
parametric §

X\Xv
X = Xp Jrjw\’a %
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Example 4: Write the symmetric equations of the line passing
through each pair of points:

a)A(-1, 5, 7) and B(3, -4, 8) b) P(-2,3, 1) and Q(4, 3, -5)

¢) X(-1, 2, 5) and Y(-1, 3, 9)
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Consolidoation

Solve for k

Pg. 450 #9
9. Determine the value of k for which the direction vectors of the lines
x—1 y—2 z+1 x+3 z T
s S — and S =Y = —1 are perpendicular.
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