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1.3 Lines and Planes

1.3 Lines and Planes

Part 1. Lines in R?
Definition: The general form of a line in R? is ax + by = ¢

Example: Consider the line 3z 4+ y = 1. Find two points on the line and graph the line.

Sef L=0" 3:’/\ P(%w
Sef =11 3497 o, (1,-2)

Definition: A normal vector is orthogonal to a given line. It is written 7. Its components
are the coefficients from the general form.
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1.3 Lines and Planes
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Definition: The normal form of a line in R? is 77 - ¥

where ¥ = [;j and p is the vectorization of any point on the line.

Example: Describe the line 3x +y = 1 in normal form. Show that expanding normal form
gives general form.

6Q/\Q/a\\ J&m oL \3 - |

Definition: A direction vector for a line is d = ]%, where P and () are any two points
on the line.
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Definition: The vector form for a line in R? is & = 7+ th where ¢ represents any real

number.
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1.3 Lines and Planes

Example: Describe the line 3z + y = 1 in vector form. Show that as ¢ varies, the line is

traced out. (); (O) 1) &_, (\]/L)
Stchorvedr & = 8= | 4 Thide G-

Vello oo j&: Q*JC
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Definition: The parametric form for a line in R? is:

r=a+bt
y=c+dt

Example: Describe the line 3z +y = 1 in parametric form.
—_—

Ve Fo/m X= P +td \
Jelo” To/m Fﬂ" [i}“{:[—‘}]
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Cof tanedel Fotm i g = \"3%
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1.3 Lines and Planes

Comment: A given line can be described in a specific form in multiple ways, for example
3x +y =1 and 6x + 2y = 2 are general forms for the same line.

Example: Summarize the four forms of a line in R?

. g%’/\{m\ fot Sty = |

2 ngmal e PRI TN
{) Vetlot Jorm [751: ﬁyk%[’ﬂ
J

o
- -3¢
1 \

25



1.3 Lines and Planes

Part 2. Lines in R?

Example: Consider the line through P = (2,1,12) and @ = (0,—3,6). Describe the line
in both vector and parametric form.

\/ﬂC\L}/ %(m /;(4; Q X < (}\
zj\:?&c j’ Thank &Y
—b
Vel oo *\: el
l% 1I7, ’ -6
= 2.’2_{

pa\f&m&lm‘c&/m y= -4t
r= 11— 0%
Definition: A plane is an infinite flat surface. ’//

Fact: ax + by + cz = d is the general form for a plane in R3.

Comment: General form for a line in R? is inconvenient so we will omit it. It would consist
of two equations, describing the intersection of two planes.

21+%jv8tacﬂ
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Comment: Similarly we omit normal form for a line in R3.

26



1.3 Lines and Planes

Part 3. Planes in R?

1

Example: Consider the plane through P = (1, —1,3) with normal |1|. Describe the plane
2

in both normal and general form.
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Definition: The vector form for a plane in R? is ¥ = '+ s + ¢t where:
i and v are nonparallel direction vectors
s and t represent any real numbers
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