MCV4U Vector and Parametric Equations of a Line in R?

When asked to determine the equation of a line, we tend to use the equation y = mx + b. In this lesson
we will look at vector and parametric equations which are congruent to the slope-intercept form.

Example:
a) A line passing through P(4, 3) has m= (-7, 1) asits
direction vector. Sketch this line.
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Vector and Parametric Equations of a Line in R?

/

Vector Equation: 7 = 75 + fm, teR

Parametric Equations: x = xo + ta.y = vy + th, teR

where 77 is the vector from (0, 0) to the point (xq, o) and 7 is a direction
vector with components (a, b).

Example:
a) Determine the vector and parametric equations of a line passing through point A(1, 4) with

direction vector m = (-3, 2).
b) Determine the coordinates of two points on the line.
c¢) Are the points Q(-20, 22) and/or R(-29, 24) on the line?

0) vector equation: F = (1,4) + £(-3,2) , teR
parametric equdhbns %= -3F , y=H 42t L teR
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Example:
a) Determine vector and parametric equations for the line containing points E(-1, 5) and F(6, 11).
b) What are the coordinates of the point where this line crosses the x-axis?

a) EF = (b-(-),11-5) = (1,6)
vector equation: T = (-1,8) +£(7,6)  teR or 7 = (6,1)+E(7,0)

parametric . X=-l+7t | y=5S+6t teR XZ6¥Tt ,y=u+et
b) since y=0 == +7 (‘%)
5ro6t=0 == - 35
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Example: Determine a vector equation for the line that is perpendicular to r= (4,1)+5(-3,2), se &
and passes through point P(6, 5).

slope of 7 is % , perpendicular slope = %

ST =(6,5)+t(2,3)  tek

Assignment:

1. A line passes through the points A(2, 1) and B(-3, 5). Write two different vector equations for this
line.

2. Aline is defined by the parametric equationsx=-2 -tandy =4+ 2t, te .
a) Does R(-9, 18) lie on this line?
b) Write two vector equations for this line using the given parametric equations.

3. Aline passes through the points M(4, 5) and N(9, 5). Determine vector and parametric equations
for this line.

4. Write an equation for the line perpendicular to 7 = (1,-5) +5(3,5), s € R passing through P(2, 0).



