MCV4U - 9.2 (Cartesian Equation of a Line) May 18, 2018

Leoarning Goal: | will be able to make
connections between Cartesian, vector
and parametric equations of a line in R*.

Minds ®n: Slope of a line formula
Bcetion: Note

Conselidation: practice
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Minds On
Recap Question

A line goes through the points A(-4, 7) and B(2, -5).

a) Determine the vector form equation of the line.
A (1, -5 = (6 12) = (1)
PR Rea o A G P W 2

b) Determine the parametric equations of the line.

- Y+t
e hteh

c) List 4 points on the glven I|ne

Lobt=]: (-1)5) T--1:(-5,4)
Lt 41 (1, ) utt “)O.(z@ )

d) Determine if the point (18, -12) is on the line.

iADt “L{TJC «\2;@275 (\L\\/\a
=11 Lo e
O
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Slope

Write the formula to find slope of a
line. Rearrange it as many ways as
possible.
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Slope

Given the "Standard Form" equation of a line
in R% Ax + By + C = 0.

a) Determine the slope of the line.

b) Determine the slope of a line perpendicular
to the original line.

”\> /‘\Wv@\ﬁ C =)
\WH - Nx-C
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Converting Forms

Given the slope y-intercept form equation of a line in
R%y=(2/3)x-7.

Write the line in "Standard Form™: Ax + By + C=0
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Bction
8.2 Cartesian Equation of a Line

Direction Vectors and Slope 5; N

N
Z
g

Inthe diagram, a line segment AB with slopem = —— isshownwitharunof & 1§
anda rise of L) The vector vwA :(4}\,)is used to describe the direction of this line T 1N
or any line parallel to it, with no restriction on the directionnumbersa and b. N (5 B

In practice,a and b can be any two real numbers when describinga direction Al
vector. If the direction vectorof a lineis m = (a, b), this correspondsto a slope of

m = b/a except whena=0. (why? , * WAl * |u\\ “m& )




MCV4U - 9.2 (Cartesian Equation of a Line) May 18, 2018

Bcetion

Example 1: Determinethe equivalentvectorand parametricequationsofthe liney = (3/4)x + 2. L

€= (0D £ de P LA

PU"’A ¥ y-/mlh’ré(f{: ((7/ Z) Lﬁ
e S MR

A=Y
At

Teff
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Bcetion

3 Ways!

Example 2: For the line with equation 7 = (3, -6) + (-1, -4), s €R, determine the equivalent slope-y-intercept form.

Mcthok 1 Methol 2 Methol L

m = nE = H— 5 5=b
Zz7 M //-b\qﬁﬁsljﬁ

b= y- X \ £

R
b= (6)-(W)(Y) A R
b= -1¢ / 1

-yt 4
yrqx—\% b c\h%/% RIC S
\l \‘cq)('\éb
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Bcetion

Example 3: Determine the Cartesian form of the line with the equation # = (1, 4) + 5(0, 2), s €R.

A

May 18, 2018
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May 18, 2018
Bction
Cartesian Equation of a Line in R? ’ - _A
7 Slope =
In R, the Cartesian equation ofa line (or scalar equation)is given by Ax+ By + C = 0, where a ncrs}malto thislineis
n = (A, B).
( ) —L S,Jpe = _1,3_

A normalto thislineis a vector drawn from the origin perpendicularto the given line to tﬁce\point N(A, B)

M= (a, L) rﬁ:éz,g)
7= (AR Uﬂ)

"~ C% z>
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Bcetion
- wo Ways! L (AD)
: AxSyr (=0 /-
Example 4: Determine the Cartesian e@ion of the line passing through A(4, -2), which hasri= (5, 3) as its
normal. (NI
A-S -5 § n XTENINCE
~ ) flor 1\ \

Sex vy (= O ERI
sub i (4,2) - (x,y)
SZ%\*B@ZB\/¢ :0

C -y

gx4—3>/~/L( -

Y
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Let P(x, y) represent any point on the line.

=AP = (><»°(,\/+Z>
= (573%)

mon =0
CEAITANGRIENS
D20 *%y b -0
Sx3y-14 =)

> 13€

(
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Bcetion

Parallel and Perpendicular Lines and their Normals

Ifthe lines L, and L, have normalsn; and 1, , respectively, we know the following:

1. The two lines are parallel IFF their normals are scalar multiples, 71y = kn,, k € R, k # 0. It follows that the

direction vectors of the lines are also scalar multiples in this case.

2. The two lines are perpendicular IFF their dot product is zero, n;* 12, = 0. It follows that the dot product of the
direction vectors is also zero in this case. L /no(r'w\\ AX § L‘
\

‘\\2_ L/| - k

13
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Bcetion

Example 5: a) Show that the lines L;: 3x—4y—6=0and L,: 6x—8y + 12 = 0 are parallel and non-coincident.

b) For what value of k are the lines Ls: kx + 4y —4 = 0 and L,: 3x— 2y — 3 = 0 perpendicular lines?
d\\) ﬁ\ - (%' /U‘>
N, = (é/ ~ g>
7‘<ZZ 2ﬁ\ - /\o/rvm|$ Ale ()NAHe,\
wh Lo L
ﬂg;@ "\MS A e /\on—co:ncij"f’* [/\ 717 \<[/2 ) kéﬁ
A=A,
.o g
iy C, o 2¢
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Bction
Example 6: Determine the acute angle formed at the point of intersection created by the following pair of lines:
Li: (xy)=(2,2) +s(-1,3),s ER L: (xy) =(5,1) +t(3,4), tER

/W\e éij\e \Ow"«lrutm L| ¢ L7_ < ]l\r\g Jarme A4S
H\c 0"%\& \D{Xru&m \M,Mb« (T’\/q_

M <‘\;/S)
My - ((S,%>

-~

AR \“““t\\ﬂl\cos (9
cosfl = (-1NR) + YY)

10" J2s
sl = 9

-

V2o
P =66"
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Consolidation

May 18, 2018
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