Math 1312
Parallel and Perpendicular Lines
Definitions:
» A planeis a two dimensional geometric objdtthas infinite length and infinite

width but no thickness.

> Paralld lines are lines that lie in the same plane but do netrsect. (Symbo]|)

» Perpendicular linesare two lines that meet to form congruent adjaeegtes.
(Symbol 00)

Example:

Theorem: If two lines are perpendicular, then they meebtorf right angles.

Given: ABCD intersecting atE .
Prove: JAEC is a right angle.

PROOF
Statements Reasons

1. ABOCD intersecting ate

2. UAEC L UCEB

3. mJAEC = mUCEB

4. [JAEB is a straight angle

5. mUJAEC + mLCEB = mLJAEB

6. MJAEC + mOCEB =180

7. MJAEC + mJAEC =180 or 2mIJAEC =180
8. MUAEC =90

9. JAEC is aright angle



Definition: Theperpendicular bisector of a segment is a line (or a segment) that is
perpendicular to a given segment and divides d iwb congruent segments.

Example:

Theorem: The perpendicular bisector of a line segment igjwei

Construction 5: To construct the line perpendicular to a givese lihrough a given point
on the line.

Given: Line | and pointP on|.
To construct: FQ SO thafFﬁ al.
Construction:

1. Place the compass at the given pdmt

Draw arcs to the left and right &f, using the same compass setting, and
intersecting given liné. Label the points of intersectiod andY .

Open the compass to a setting greater tKan

Put the compass at poit and draw an arc above line n.

With the same compass setting, repeat the prosessat pointy .

Label the point of intersection of the two arcpast Q.

Use a straightedge to draiQ.
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Example:

Try thefollowing:
Construct a line perpendicular to line b and pag#inough point C.




Construction 6: To construct the line perpendicular to a givee lihrough a given point
not on the given line.

Given: Line | and pointP outside of | .
To construct: FQ SO thafFﬁ al.
Construction:
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Example:

Place the compass at the given pdmt

Draw an arc that intersects the given line two different places.
Label the points of intersection on line mdsandY .

Open the compass to greater than halkuyf.

Place the compass at poiKt and draw and arc below lirle

Use the same setting and repeat #5 at point

Label the point of intersection of the two arcas

Use a straightedge to draiQ.
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Construction 7: To construct the line parallel to a given lineotigh a given point not on

that line.

Given: AB and external poinP .

To construct: A line throughP parallel to AB.
Construction:

1.

o gk N

Draw a line through poinP that intersects lineAB .

Label the point of intersection of the new line dineé AB as pointQ.
Copy one of the angles that h@sas a vertex. (See Construction #3)
Copy it so thatP is the vertex and one side of the angle is onﬁ
Extend the other side of the angle out to fornrma.li

This new line is parallel to the original lin&B



Example:
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Relationsand Their Properties

Table 1.8 on page 47

Relation Object Related Example

Is equal to rhers +3=5

Is greater than nursbe B>

Is perpendicular to lines m |

Is complementary to angles Olis comp td12

Is congruent to lirsgments, angles gic oz,
ABBC

Is a brother pleo Mikelbsother of Tom

There are three special properties that may exis fjiven relatiorR.
Properties
> Reflexive property: Ra
Example: 5 = 5, equality of numbers has a reflexive propert
» Symmetric property: IfRb, then IRa.
Example: If nOm, thenmn , perpendicular lines have the symmetric property.
» Transitive property: If Rb and IRc, then &c,

Example: If O1C 02 and02C O3 , thenO1C O 3 congruence of angle is
transitive.



Example: Given the line segment A- B- C- D give

a) An example of reflexive property

b) An example of the transitive property

c) An example of the symmetric property

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

a) A reflexive property (consider one male)

b) A symmetric property (consider two males)

c) A transitive property (consider three males)

Example: Does the relation “is complementary to” have

a) A reflexive property (consider one angle)

b) A symmetric property (consider two angles)

c) A transitive property (consider three angles)



