Parametric equations of lines

General parametric equations
In this part of the unit we are going to look at parametric curves. This is simply the idea
that a point moving in space traces out a path over time. Thus there are four variables
to consider, the position of the point (x,y, z) and an independent variable ¢, which we can
think of as time. (If the point is moving in plane there are only three variables, the position
of the point (x,y) and the time ¢.)

Since the position of the point depends on ¢t we write
x=uz(t), y=yt), z=z()

to indicate that x, y and z are functions of t. We call ¢ the parameter and the equations
for z, y and z are called parametric equations.

In physical examples the parameter often represents time. We will see other cases where
the parameter has a different interpretation, or even no interpretation.

Parametric equations of lines

Later we will look at general curves. Right now, let’s suppose our point moves on a line.

The basic data we need in order to specify a line are a point on the line and a vector parallel
to the line. That is, we need a point and a direction.

P = (z,y,2)

Py = point /

v = direction

Example 1: Write parametric equations for a line through the point Py = (1,2,3) and
parallel to the vector v = (1,3, 5).

Answer: If P = (z,y, 2) is on the line then the vector
Pog =(r—-1y—2,z—-3)

is parallel to (1,3,5). That is, P()ﬁ is a scalar multiple of (1,3,5). We call the scale ¢t and

write:
(x,y,2) =(x — 1,y —2,2—3) =t(1,3,5)

& r—1=t, y—2=3t, 2—3=5¢
& r=14+t, y=24+3t, =z=3+4 5t.

Example 2: In example 1, if our direction vector was (2,6,10) = 2v we would get the
same line with a different parametrization. That is, the moving point’s trajectory would
follow the same path as the trajectory in example 1 , but would arrive at each point on the
line at a different time.

Example 3: In general, the line through Py = (x0, yo, 20) in the direction of (i.e., parallel
to) v = (v1,v9,v3) has parametrization
<I7 Y, Z) = <$0 + tvy, Yo + tvo, 20 + t/U3>
& r=x9+tvy, y=yo+itve z=2z9+tvs.



Example 4: Find the line through the point Py = (1,2,3) and P, = (2,5, 8).

Answer: We use the data given to find the basic data (a point and direction vector) for
the line.

—
We're given a point, Py = (1,2,3). The direction vector v =PoP1 = (1,3,5). So, we get

——
(x,y,2) = OPg+tv=(1+1t2+ 3t,3+ 5t)
= r=14+¢t y=2+3t z=3+5t.



MIT OpenCourseWare
http://ocw.mit.edu

18.02SC Multivariable Calculus
Fall 2010 O

For information about citing these materials or our Terms of Use, visit: http://ocw.mit.edu/terms.



http://ocw.mit.edu
http://ocw.mit.edu/terms

