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Géd_metry, 5.2 Notes —Proving lines are parallel

: (dek _d"oés.'h'f_éhdw this until 7.1) - The sum of the angles in a triangle = 180°
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Exterior Angle Inequality Theorem: The measure of an exterior angle of a triangle is greater
than the measure of either remote interior angle.
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6 ways to prove two lines are parallel:

Alternate interior angles are congruent
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Alternate exterior angles are congruent
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Corresponding angles are congruent

copr s = =2 [ Jmes




. lines both perpendicular to a 3" line
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Same side interior angles are supplementary
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SameSIde exterior angles are supplementary
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Practice: Which theorem proves the lines are parallel?
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Cé’bmetry, 5.3 Notes —Euclid’s 5 Postulates, Congruent angles and parallel lines

Euclid (~300 B.C.) — the ‘Father of Geometry stated 5 postulates that form the basis of
geometry
' 1) A straight line segment can be drawn joining any two points.

2) Any straight line segment can be extended indefinitely in a straight line.

3) Given any straight line segment, a circle can be drawn having the segment as radius and
one endpoint as center.

4) All right angles are congruent.

5) If two lines are drawn which intersect a third in such a way that the sum of the inner
angles on one side is less than two right angles, then the two lines must intersect each
other on that side if extended far enough.

The last one is known as ‘the parallel postulate’, because it can be restated as:

Parallel postulate: Through a point not on a line there is exactly one parallel to the given line.
These postulates form the basis of geometry and the first 4 are provable, but the 5 postulate
has never been proven. Instead, you get different ‘geometries’ depending upon if you assume it
~istrue or not true. In our class, we assume it is true, so we are studying ‘Euclidean Geometry’
- or ‘planar Geometry because thls is the geometry of lines and shapes on a plane.

Other geometries are possible_'_—;__for e_xamp_le, spherical geometry (geometry on a sphere):

el at crio In spherical geometry, rules are different.. ..
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A triangle can have 3 right angles.

The shortest distance isn't a straight line it is a
curve (known as a great circle)...these are the
paths pilots fly when crossing the ocean.

But...in our class, we assume we are not on a sphere, but on a plane, so for us the parallel
postulate is true.

Parallel postulate: Through a point not on a line there is exactly one parallel to the given line.
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Tick mark for showing 2 lines are parallel: —————




J theorems about parallel lines cut by a transversal

"/ Alternate interior angles are congruent
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* Aline thatis perpendicular to one of two parallel lines is perpendicular to the other
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Same side interior angles are supplementary
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Same side exterior angles are supplementary
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e parallel to each other.

" Practice:

1) F;nd mzl

2)Find m./1

.-f':"".{:‘ﬁ'j3)'_:lf m[lf is A4BC equilateral? Find m/DAB D A

4)Given: _E?n(_}_}f o

Prove: EJ =JH
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Geometry, 5.4 dgfE Notes —4-sided Polygons

Polygon — a closed, plane (flat) figure with straight sides (consecutive sides intersect at
endpoints.}

Examples of polygons: V ﬁ @

Not polygons:
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Convex and Concave poly"gdn's:
Convex = interior angles all < 180°. =
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. Regular polygons — a polygon whose sides are all congruent.
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Naming polygons Start at a vertex and list each vertex in consecutlve order (can go elther
clockwise or counterclockwise.)
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Diagonals of polygons: A line segment connecting two non-consecutive (non-adjacent)
vertices of the polygon.
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: Ceometry, 5.4 && ’l-% -—Classﬂ'ymg 4-sided Polygons

~ Polygons B
A "%ﬁaﬂg / . : \ gémﬂéﬂj l/b ﬂ,f}'

quadrilaterals
(4 sides)
kites parallelograms /7 trapezoids
L (2 pairs consecutive (2 pairs (1 pair
S sides congruent) mpai’allel sides) Q parallel sides)
s rhombus ’ ) . isosceles trapezoids
- (all sides - . : (congruent sides
D congruent) - f | 53 and base angles)
" squares
8 (right angles and
I all sides congruent)
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Practices: Idéntify the polygon...
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Geometry, 5.5 day 1 Notes —Properties of Quadrilaterals

Given: A4ABCD

Prove: A4BC = ACDA : s | )e
le:7AﬁCD ltéwﬁh
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Given: EFGH is an isosceles trapezoid with legs /E and GF
ES=x+5
JG=2x-1
HF =13

Find: EJ, JG, and HJ.
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 Geometry, 5.6 Notes —Proving a quadrilateral is a parallelogram

There are 5 ways to prove a quadrifétera! is a parallelogram:
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1. If both pairs of opposite sides are parallel.
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3. If one pair of opposite sides are parallel and congruent.
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4 If the diagonals bisect each other.
L é"ﬁé@@m b éw@@ Foesp S

S :_ " 5 If both paarjg of opposﬁe angles are congruent. s Y4
ERERE ar"f’% 3 5B i L ' '
L ) e &7
For each qua&rilateral, state how you know it is a parallelogram:
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- Given: ZXRV = ZRST

ZRSV = /TVS

Prove: RSTVisaO0
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Geometry, 5.7 Notes —Proving figures are special quadrilaterals

Proving a quadrilateral is a rectangle:
= Shod V5 & L7 af;g?weaéégm@_rﬂ.fn)? fhen
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Are these rectangles? How do you know?
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' Use the reference sheet for proving a quadrilateral is a parallelogram, rectangle, kite, rhombus,
square or isosceles trapezoid.

G Examples: What is the most descriptive term for the shape? How do you know?
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f AB=DC ' :
if 4B = DC show ABCD is not a rhombus: A 2%+5 B
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