8.2 (Cartesian Equation of a Line) May 23, 2017

Learning Goal: | will be able to make
connections between Cartesian, vector
and parametric equations of a line in R2,

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

Conselidation: practice
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A Few Concerns

The Vectors portion of this continues to build on
itself. It is very important that you understand
what we have done since the beginning of
vectors.

Issues on Test

1. Definitions of dot product, cross product,
scalar projection, vector projection, etc...

2. Two ropes hanging problem. (DIAGRAMS!)
3. Calculator errors

4. Reading the questions



Minds ©n

Whiteboards

Convert vector form equations into parametric
form and vice versa.
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Minds ©n

Whiteboards

Are the two lines parallel?

Are they perpendicular?

<= (D) x £ (7),/2)
J= (b)) r £ (124)
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Whiteboards

Create a line perpendicular to the given line.

©(55)+2(2,-s)
"=(35)x £(10,4 )
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Minds ©n

One More Whiteboard Question

Convert into slope y-intercept form. (y = mx + b) A
u(
(‘Iz)%—-&(%)b‘j ’
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Bction
8.2 Cartesian Equation of a Line

In the diagram, a line segment AB with slopem = % is shownwith a run of o
anda rise of \9 The vector #\-_(‘l\)is used to describe the direction of this line
or any line parallel to it, with no restriction on the directionnumbersa andb. +
In practice,a and b can be any two real numbers when describinga direction il

Direction Vectors and Slope

vector. If the direction vectorof a lineis m = (a, b), this correspondsto a slope of “

m =b/a except whena=0. (why? (W‘I'L ", $\I O ) i

} KLined ¢lope

\[4y

Vo [wnd
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AN

Example 1: Determinethe equivalentvectorand parametric equatlonsc*the Ilne y=

Bcetion 15 rwn
JA)x+

T= (o) + £(4,2), bR

Z
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=YL, y=245t £ &R
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- WwnN ] "
Bction %
- - . —= f Z A - - .
Example 2: For the line with equation 7 = (3, -6) + s(-1, -4), s € R, determine the equivalent slope-y-intercept form.

_ M

-

] ol =Myt
_—\{—M‘l\
= (0= (DD

- -1

=19 (= -1



8.2 (Cartesian Equation of a Line) May 23, 2017

Bction
Example 3: Determine the Cartesian form of the line with the equation 7 = (1, 4) ER.

Z“’F‘m/\ V< X 7‘:__ w\ne(&f
(L) '|'\]€ )L k/l\ Wne Og 0\/\\{ J-(.u‘U“( ({/ OI\H'LtI"e

%‘(mL a)‘wm e M @

X- < )
P**W*C O
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Bcetion

Cartesian Equation of a Linein R®

In R?, the Cartesian equation ofa line (or scalar equation)is given by Ax + By + C = 0, where a normalto thislineis
n=(A, B).
\— —

A normalto thislineis a vector drawn from the origin perpendicularto the given lineto the point N(A, B).

Read Pg. 438 - 439
* dme,v,‘ogr M = (“/L.) Is C&'\RC'\' \on U*C'\'Or

now A =(AB) s Norme |

TV\JK:@
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Bcetion

Example 4: Determine the Cartesian equation of the line passing through A(4, -2), which hasi= (5, 3) as its
nnnnn l. &

\ 3

Ax +@y+C =0 "

Sx +By+(, :O ux)r'b\/_\q;@
6(“()%3(-2)1—(/:0 B
20-b+(=

C=-4
Read Pg. 439 - 440 (Method 1)

A
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Betion

Parallel and PerpendicularLines and their Normals

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

1. The two lines are paralle

heir normals are scalar multiples, 7; = ki, 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;* 1, = 0. It follows that the dot product of the

direction vectors is also zero in this case.

2

-+

16
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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 Ls: 3x— 2y — 3 = 0 perpendicular lines?

d\) 7(/ Leéétuts e_

ﬁ‘ - 0);/%)?%’2_ ﬁq"—/Zhj‘
W2 :(é,’%) , 747(

/_Y/Q [O\ML-(A(/\_\— CZ —;?'Cl
L5 Ao

YA
- \7— :2~ \Q_

(1 1L

7 ines ace noﬂ—éo‘m[:A(/\JV
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