Standavrd 02: Lines

Trtroduckion Yo the 2-D coordinate System

The 3-D coordinate system is often dencted by Rz,mimic,\ting ®* for the 2-D coordinate system and R for the

1-D coordinate system. We con also bring this out to a n-dimensional coordinate system dencted oy ®. Visually
fe 3-D coordinate system is shown oelow:
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L R=l0,y,2) This is the standard placement of the oxes with it assumed Hat only the positive

L4

S0 "t |~ e directions are shown. We will add e negohive oxes only it needed and label them.
1 =00y,
! by The point P:=(xy,2) is a genera\ point sithing in 3-D space. We moy use theword
! @2 1x4,0) projection Yo describe going from the xyz-system to any of the 2-D planes,eq.

if you drop down Yo 2:0 then we get the point G = (xy,0) inthe xy-plane. Tn
odditon, we con find points S and R in the xz and yz plane, respeckively.

Properties of 3-D

Many of the formulas vou are familior with in R have natural extensions into the ® coordinate system. for example,
the distance between wo points:
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Like wise, the general equation of a circle with center (h,k) and radius r extends fo a sphere with center (h,k,2)
and vadius ¢ *

3-D Space

2-D Space
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Not everything about " iranslotes s B the way we expect. For example, let's graph x=3 in R,R, %
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x=3 is a point on R 4 e oh
T
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x=3 is o line in R* of x=3 is a plane in R* Hat

all points of the form (2,4) contoins all point (3,y,2)



Lines

Lines v 2D Lines in 3D

®n

Aline n 7D space requires fwo Hings:
* a \-intercept, b

* o slope, m

/ sope ntercept form y=mxto

Aline in 3D space requives two Hings:

* a point on the line , 7= ¢X0,¥,,20>

»

* o divechon, V= ¢a,0,c>

line_equokion= Tet e

Find the equakon of the line possing hrough (1,2,3) ond porallel Yo ¢\,3,-27.

Forms of a Line

1. Nector Form

The form discussed above, #= fe-T= ¢xo,No, o>+ £<0,b,c>, iscalled the veckor form of the equation of a line.
2. Parametyic form

This is o slight rewrite of vector form into component: <x,y,23= F = eXotta, ot tb, 2ettc> becomes o set of equakions
X=Xotta , y=yottb, 2= 2ot c. This set of equations is called the pavamelvic form of the equation of a line.

3. Symmetvic form

Each of the equations in pava metric form have a £ value , allowing us fo solve each for £ and set them equal for

our Final form: symmetric equakons of the line.
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'I'.: x0x°16=l%>'t:gc_% {'hus xO - Ybyo-gc.‘o.

Write down the equation of the line tat poasses through the points (1,3,-2) and (2,%,-5) in all Hwee forms.

Does the point (0,0,2) belong o the line Fied=¢1,2,3% +¢ <1,-2,1>7

Determine it the line that posses trough e point (2,-1,3) and is parallel Yo the line given by x= \rt, y=3t4¢,
2= -2-3t passes Hwough the xz-plane. T it does give e coordinates of that point.



