MCV4U - 9.1 (Vector and Parametric Equartions in R2) May 17, 2018

What's Going On?

I Minds on Grade 9 Line Problems
I Action! Vector and Parametric
Equations

I Consolidation  What's the Slope?

Learning Goal - | will be able to represent lines in vector
and parametric form.
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New Unit

Equations of Lines and Planes

Unit Test:MO(\M‘ M(}\u) 2%
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1. Determine the equation of the line through
the points (-3, 3) and (3, 7).
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2. Determine the equation of the line
perpendicular to the line from number 1 that

goes through the point (2, -6). \ 0 x(ﬁ
=7

_
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3. A line has a slope of 1/3 and goes through the
point (4, 5). Without determining the equation of
the line, list 3 other points on the line.
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Action

To find out the vector and parametric equations of a line, we must be
given either two distinct points or one point and a vector that defines

the direction of the line. In either situation, a direction vector for the
line is necessary.

A direction vector is defined to be a nonzero vector m = (a, b) parallel
(collinear) to the given line. The direction vector m = (a, b) is
represented by a vector with a tail at the origin and head at the point

(a, b). The x and y components of this direction vector are called its
direction numbers.
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Example 1: a)a line passing through P(4, 3) has m'= (-7, 1) as its
direction vector. Sketch the line.

b) A line passes through the points A(%, -3) and B (%, %2) . Determine
the direction vector for this line, and write it using integer components.
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Expressing the Equations of Lines Using Vectors

In general, we would hike to determine the equation of a line 1if we have a
direction for the line and a point on it. In the following diagram, the given point
Polxg. vg) is on the line L and is associated with vector ﬁu, designated as .
The direction of the line is given by W = (a, 1), where mi, reR is any vector
collinear with mi. P{x, y) represents a general point on the line, where OP is the
vector associated with this point.

e

by —
4 r=r,3,+tm.rEH.

Polg. ¥g) T Plx. ¥)

To find the vector equation of line L, the triangle law of addition is used.
In AOPGFP, OF = OFy + Py,

Since ¥ = OP, 7y = OPy, and i = PP, the vector equation of the line is
written as r = r, + i, teR.

When writing an equation of a line using vectors, the vector form of the line is
sometimes modified and put in parametric form. The parametric equations of a
line come directly from its vector equation. How to change the equation of a line
from vector to parametric form is shown below,

The general vector equation of a line is ¥ = 7y + i, reR,

In component form, this is written as (x, ¥) = (xg, vg) + 1{a, &),r=R. Expanding
the right side, (x, v) = (xg, vo) + (ta, th) = (xy + ta, vy + th).reR. If we equate

' . .
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Vector and Parametric Equations of a Line in R?
Vector Equation:i? =To+ tﬁ‘i}t ER
Parametric Equations: x =%y +ta,y=yo +1th, tER

where 75 is the vector from (0, 0) to the point (xo, yo) and i is a

direction vector with components (a, b).




MCV4U - 9.1 (Vector and Parametric Equartions in R2) May 17, 2018

Example 2: a) Determine the vector and parametric equations of a line

passing through point A(1, 4) with direction uecto@.or = (/\ \\
)

b) Sketch the line, and determine the coordinates of four points on the

Iir"ne.\tjr J[ (- (D g\ \U\%///L; </\

c) Is either point Q (-21, 2}3} or point R(-29, 34) on this Iir‘le)? )

A) 7= (04) (D) j

Or

10



MCV4U - 9.1 (Vector and Parametric Equartions in R2) May 17, 2018

Example 3: a) Find vector and parametric equations for the line
containingpointsE(-1, 5) and F (6,\1).

b) What are the coordinates of the point where this line crosses
the x-axis?

c) Can the equationr = (-15, -7) + t( 14/3,4), t €R, also

represent the line containing pointsE and F?
- )
—t¢fF = <(Ov /\)\\’6>
- (1,b)

)
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Example 4: Determine a vector equation for the line that s
perpendicularto r = (4, 1) +5(-3, 2), x € R, and passes through

point P(6, 5). {\E /;‘(é,s)
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Consolidotion

What's the Slope?

Alinehasx=3+3tandy=5-2tasits
parametric equations where t € R. What is the
slope of the line?

x Y
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Consolidotion

What's the Slope?

Alinehasx=x,+atandy =y, + bt as its
parametric equations where t € R. What is the
slope of the line?

17



	Page 1: Sep 12-9:36 AM
	Page 2: May 16-9:02 AM
	Page 3: May 15-9:05 AM
	Page 4: May 15-9:05 AM
	Page 5: May 15-9:05 AM
	Page 6: May 14-7:28 AM
	Page 7: May 14-7:28 AM
	Page 8: May 14-7:29 AM
	Page 9: May 14-7:29 AM
	Page 10: May 14-7:30 AM
	Page 11: May 14-7:30 AM
	Page 12: May 17-1:24 PM
	Page 13: May 17-1:27 PM
	Page 14: May 17-1:32 PM
	Page 15: May 14-7:31 AM
	Page 16: May 15-9:13 AM
	Page 17: May 15-9:13 AM

