
 Lecture X11 52.4 Lines and planes

Recall So far we've studied thefollowing 3 operations Is rectors in IR IR

fromthe geometric perspective

Addition scalarmultiplication generalizesto R

Dot product generalizesto IR
Cross product Coney for R

Recall Fn 5
1 I

If
i ie themoss product exit is

ext let

qq.li 14
15 11 1
Tta

Ext is t to is it with direction givenby the right handrule
HE xill Hell IF Il sin 0 for a angle between E at

Application Compute volumes of parallelspipes

de rectors forming P in E E
P I

450 e
Volle II Eux Ell

Why is thistrue Key cosineformula fordotproduct E E 1151111511as

Sine cross

Areaofthe baseof P Ariaof parallelogram formedby E et

En
v
h Hill sing

19
a

Arm I D Hill h HE 11HE Ilsino HE xill



www.ametmm

É É
Let O anglebetween E I xÉ

Height 11511 as a plane
containing

Exen ere

night e vice 11

101 III nesan
E Ext I

51 Lines in R

A line in IR is determined in 2 ways
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Both cases earn be written as l axt by C for
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2 Lines in IT

A line L in R is givenby a point P He Yo 3 m IR
initial ptand a rector I E direction rector
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Notice This is similar to howwe write solutions to 2linear equationsin3vars
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Another way to write L is to eliminate t fromthe s equations in
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Sometimes in the literature this is called the symmetric formofthe eques

of a line in R This wayof writing it realizes L as an intersection

of 2 planes
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54 Planes in R

A typical equation of a plane m IR is
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Geometrically a plane IT m R'is given in 2 possible ways
A point P 2 non parallel direction E E
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Examples 117 XY plane it has equation 2 0
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