Math 1312
Section 1.6
Relationships: Perpendicular Lines

A plane is a two dimensional geometric object. It has infinite length and infinige width put po

thickness. f I/m 71&> ﬂCB

Definitions:
o Parallel lines are lines that lie in the same plane but do not intersect. (Symbol: || )

e Perpendicular lines are two lines that meet to form congruent adjacent angles. (Symbol:

Ll m &1 CD

Theorem: If two lines are perpendicular, then they meet to form Hig A-\‘_ anq l@.\ .
angles.

C
GIVEN: 4B L CD intersecting at E.
PROVE: 2AEC is aright angle E
A< > o
PROOF '
Statements Reasons
1. AB L CD intersecting at E. 1. '
G—: ven
2. LAEC = «CEB 2

Ded of L [ine

3. mzAEC =msCEB 3 be_f D'r = <s.

4. £AEB is astraight angle and 4, A -E -
mzAEB = 180° De_(‘ of a S‘}r <
5. mzAEC + m«CEB = m¢<AEB 5. _/_J / ACICJ _’
q e - . p% .
6. m<AEC + m«CEB = 180’ 6

| 876 < h du ‘['1'0*'\

7. mzAEC + mzAEC = 180° or 7. g ‘BJu’I"
2 -msAEC = 180° u [) S 7))

8. mZAEC = 90° * Divigion gop- of E‘i '

[(e]

9. £AEC isaright angle . De_[‘ 'D'[ a O‘I(tqi‘f - v
\w
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A Re IQ‘l?'On

“connects” two elements of a set of objects.

Relation R Objects Related Example of Relationship
is equal to numbers 6 _ 6
is greater-h o n numbers 7S K
is perpendicular to lines /Z ..L
m
is complementary to | angles

<] fscanup.-f-oél

IS congruent to

line segments

Ab 2 CD

is a brother of

people

Mike s a brother Joha .

There are three special properties that may exist for a given relation.

1. Reflexive property: aRa

Example: 5 = 5, equality of numbers has a reflexive property.

2. Symmetric property: If aRb, then bRa.

Example: If n L m, then m L n, perpendicular lines have the symmetric property).

3. Transitive property:

If aRb and bRc, then aRc.

Example: If mz1 = m«2 and ms2 = m«3, then ms1 = m«3, congruence of angle is

transitive.

Example: Does the relation “is a brother of ” have

L

a reflexive property (consider one male)? /
b. asymmetric property (consider two males)? \/

c. atransitive property (consider three males)?

a. aRa

The

is a brother of

The AND
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b. IffaRb, then bRa.

If IL e is a brother of M ( Le , then \)’ p S
Mf L e is a brother of T JLQ

c. If aRb and bRc, then aRc.

If I ke is a brother of W“ke and
/b’ lv ke is a brother of &109 , then \TE S

_T_ LG is a brother of bCWQ

Example: Does the relation “is complementary to” have
a. areflexive property (consider one angle)? ></
b. asymmetric property (consider two angles)?
c. atransitive property (consider three angles)?

a. aRa

— J is complementary to < l NO

9
m<«|+m<«| =90
b. If aRb, then bRa.
If < ' Is complementary to <2 , then \fE S

< |

< 2. is complementary to

T+ mzl4me2 =qo>, 4hen
m<2 4mel =00°
c. If aRb and bRc, then aRc.

If — , is complementary to L2 and
<Z is complementary to <> , then /U D
= , is complementary to <3

57) 20
M< )+ Me2 =90°

»0 P Page 3 of 4 MLI _—t m42
mED + mea =q0r

< | 4—J’n/_\% =90



Definition: The perpendicular bisector of a segment is a line (or a segment) that is

perpendicular to a given segment and divides it into two congruent segments.

]

Theorem: The perpendicular bisector of a line segment is unique.
Example:

a. How many bisectors does a segment have? 2

DO many
b. How many perpendicular bisectors does a segment have?
one v
c. How many bisectors does a line have?
Nohe.
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