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Theorem 17: Equal corresponding angles mean that lines are parallel.

Corollary 1: Equal alternate interior angles mean that lines are parallel.

Corollary 2: Supplementary interior angles on the same side of a transversal mean that lines are parallel.
Corollary 3: In a plane, two lines perpendicular to a third line are parallel.

The Parallel Postulate — Through a point not on a line, there is exactly one line parallel to the given line.
Theorem 18: In a plane, two lines parallel to a third line are parallel to each other.

Theorem 19: Parallel lines form equal corresponding angles.

Corollary 1: Parallel lines form equal alternate interior angles.

Corollary 2: Parallel lines form supplementary interior angles on the same side of a transversal.
Corollary 3: In a plane, a line perpendicular to one of two parallel lines is also perpendicular to the other.
Theorem 20: The Triangle Sum Theorem — The sum of the angles of a triangle is 180°.

Corollary 1: If two angles of one triangle are equal to two angles of another triangle,

the third angles are equal.

Corollary 2: The acute angles of a right triangle are complementary.

Corollary 3: Each angle of an equilateral triangle is 60°.

Theorem 21: An exterior angle of a triangle is equal to the sum of the remote interior angles.

Theorem 22: The AAS Theorem — If two angles and the side opposite one of them in one triangle are equal
to the corresponding parts of another triangle, the triangles are congruent.

Theorem 23: The HL Theorem — If the hypotenuse and a leg of one right triangle are equal to the
corresponding parts of another right triangle, the triangles are congruent.

7.1 — Quadrilaterals

Def: A diagonal of a polygon is a line segment that connects any two nonconsecutive vertices.

C

Theorem 24: The sum of the angles of a quadrilateral is 360°. B
Given: ABCD is a quadrilateral. | 2
Prove: £A+/B+.C+.D=360°
Proof: A -4 >
Statements Reasons . D
1. Draw BD Q?Olﬁts 0\6‘9\(\6 03 l,lﬂe, ;

aoe g Thesum of the anglesin aﬁ'nwf}tism
2. 2A+21+£4=180° and L2+ £3+.C=180 CA som T 9.3
3. A+ 21+ 24+ 22+ 23+ .C=360° A‘d C&l‘l’\Oﬂ &S m{)\ \‘F\ catio N
4. Z1+22=2ABC and 23+ 24=,CDA Betweenness of Rays Theorem

5. 2A+2ABC+.C+,CDA=360° Subsht ution ( ‘\' |O\‘O 3* 5>
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Def: Arectangle is a quadrilateral each of whose angles is a right angle.
Corollary to Theorem 24:A quadrilateral is equiangulal t is a rectangle.

Given: ABCD with 2A=/B=,C=,D.
Prove: ABCD is a rectangle.

Given: ABCD is a rectangle.
Prove: zA= 2B=+C=4D.
To Prave ABCLDIS rec\'ahqlc. .

L)
|.A=4LB= =/C=LD; .
ABDD s a%UOdr\ Given
sum ot AS

2. LA+ /BT 2C+ LD =300) Tl gl e D

2 LA+ LATLAYLAT D00 substitution <
4. 42 &K=y simf\l-\:'\c.e:{—ior)

5. A =3¢ divisien

b. £B=LC =.D=90 5ulo st1dustion

T. £A 4B, LC LD ore ol aq0° les are m ho
cight “angles A%\,ng“?&wﬂ& Wwidh g\\ r.gh\’ L's’s

i-_’"\%ﬁb is & Cectomg\e a Yectangle
To Prove LA=4B=2C=0Ty -

). ABCD is owe_c\'anale. Csuvm

2.4A,LB,4C, 4D o0l (| angles of a rectangle
gt ongles wr'e‘,ﬂrwd Mslw‘ﬁ

3.LA=LB=4C=4LD All ﬂ%kt' M\g\% 02 (’.T'Ov

Each of the figures below is a rhombus.

27 ¢

What seems to be true about

19. the sides of a rhombus?

—all e ual leno

- OPPOS‘+Q S\dg ?OU‘OL \@/L

20. the diagonals of a rhombus?

- ferPQf\A\Cu\a,r ‘o each othelr
- bisect each gther
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Each of the figures below is a square.

O o

What property do you think squares have in common with

21. rectangles

all omg\es are r'\ch' omaLcS

22. rhombuses?

al\l sides ecLUol [eﬂﬂ-ul\

Each of the figures below is a parallelogram.

i P wr

What seems to be true about

23. The opposite sides of a parallelogram?
—equak lenoth
- parallel Yo each other
24. The opposite angles of a parallelogram?

-equ ol Mmeasure

25. The diagonals of a parallelogram?

- bisect eadh other
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28. Which Penrose tile is convex?

ABCD is convex

(any line segmer drann behwen
2 Po'\rﬁs Wl 5'\'33 \\gs‘\c)sz;\’\n&

29. Find the measure of ,\BCD.

£BCD+2°+72°43)° 2360 b Q“Q?{é
LBCD + AL’ =360°

(£BcD=144")

30. Draw AC and CE.

— e—

The figure is drawn so that AB=BE=ED=DA and CB=CE=CD.
31. How do you know that AADC =AABC and AEDC =AEBC?
S——— S~S———

SAS

Find the measures of the rest of the angles.

32. What do all four triangles in the figure have in common?

ell are isosceles

33. What seems to be true about points A, C, and E? Col l inear

January 18, 2017

E

derod S
e
(simphification)
(suotca ch'no!D

e 32°+108 2130, 50 ACE s o.Straight angle

35. Does the figure appear to have line symmetry? Why or why not?

Yes, aboout the line, AT

36. If a quadrilateral is equilateral, does it follow that it is also equiangular? Why or why not?

No. An equi.lo&efo& (ium.ér{l
hove non-aiohd anal

2 ofgos\te odgles

aterad of rhamleus, may

€S, as In this ex

l? l/dhfl\g,
easWeF2° and 2 e

oe |O%°.
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In the figure below, a pentagon has been divided into triangles by the diagonals from one vertex.

38. How many sides does a pentagon have, 5
how many diagonals were drawn, 2

and how many triangles were formed? 5

39. Draw a hexagon and the diagonals from one vertex.

40. How many sides does a hexagon have, (_O
how many diagonals did you draw, 3

and how many triangles were formed? 4—-‘
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41. Draw the diagonals from one vertex for the given figure.

S~
238

N
-~

~

42. How many sides does the polygon have, %
how many diagonals did you draw,5

and how many triangles were formed? (9

In general, if a polygon has n sides, in terms of n,

43. how many diagonals can be drawn from one vertex?

n->

44. how many triangles do these diagonals form?

n—=2

45. Show that your answers are correct for a quadrilateral.
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