Geometry, 3-1 Notes — Congruent Figures

Extend our idea of congruent to figures {shapes):
Congruent angles « same angle measure

Congruent segments < same length

Congruent triangles < _ ¢t i r()airé o cfwm_e,&mmﬁ{ﬁ {;@fﬂf (’ éﬁf?iéj fSeamen Y erve

Congruent polygons ¢<» & ] | {?@5@5 z;“ff 4”2‘@&@59,_;;&;@;5’?}15 Fﬁ’mﬁfy’ dre. =

Writing a statement, all parts must ‘match up™:
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Reﬂection

In figure above: AD reflects onto
/DCAreflects onto LB A
AC reflects onto - A%

Reflexive Property  Any segment of angle is congruent to itself.

Practice problems: -

: e [n-each of the p’uzilcs'_béidw', déterimine which two figures are identical. 1

nécessary, trace ih_c' _ﬁgur(:és' apd’ _ﬁip,' lurn, ot slide the tracings aver the others 10 make
/? : your degision, =T :
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low, AABC = AEDF ' Q/In each figure, list which part is

{4st all congruent pairs of . =to itself by Reflexive Property.
angles and segments.
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Geometry, 3-2 dayl Notes — Congruent Triangles

How do you know if 2 triangles are congruent?
Could compare every pair of cofresponding angles and sides.

3 shortcuts — can compare just 3 pairs of sides or angles, but have to compare certain things.

Side-Side-Side (SSS)

If 3 sides are congruent, then the triangles are / ‘*-\/y
congruent. /- S ko

——b— B

Side-Angle-Side (SAS) '
If 2 sides and the angle in between are congruent, S if &
then the triangles are congruent. — i

Angle-Side-Angle (ASA) ‘ .
If 2 angles and the side in between are congruent, S /‘{ z
then the triangles are congruent. £ -

n Examples:

- Given the diagram, what additional sides or angles would need to be marked congruent for you
- to'know the two triangles are congruent by:
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Given: LA1=.22
EF = HF

Prove: AEFJ] = AHFG
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Geometry, 3-2 day2 Notes — Congruent Triangles

~ Flowchart proof...

'
New term: ‘included’ - l}e’/‘?tu&gw

Included angle = Gnsle betweesn 2.5l

Included side = 5?6(& éefweeh Z @V@f&i

Flowchart proofs: . G

Example: Given the diagram, what can you conclude?
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. Geometry, 3-3 dayl Notes - CPCTC and Circles

C F o If AABC = ADEF

Is /A= /D? Yes
s BC=EF? Yes

Every corresponding pair of parts (angles or sides) of congruent triangles are congruent.

When we use this as a reason'in a proof, we write CPC C :
C - farféﬁﬁ@ﬂéi{ﬂ '
P - facts af
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Example: A
D Given: AB=AD"
B BC=DC
Prove: ZR= 2D
C

Flowchart Proof:
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Same proof, in th—bqu‘mn form...

Statements Reasons

1. AB=AD 1. Given

2. BC=DC 2. Given

3. AC=AC 3. Reflexive Property

4. AACD = AACRB 4. 8SS

5. ZB=./D 5. CPCTC
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Example 3:

Q% mw‘aw"?‘ .

Given:

Prove:

CB=ERB
AB=DB

LC=-E
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Given: T and R trisect SW
X8 = XW
S =W

Prove: XT = XR
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Geometry, 3-3 day2 Notes — CPCTC and Circles

Definition of a circle: clery //of/t% [§ Ahe Same distance fvan ~Ha center

cietle .

Notation: D
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“Foracircle:

Lo Area= 1Y

- Perimeter = circumference = <T7¢

“\ﬂfmzr 3.14159... (2 lifHemore

Hhan )
Example:
: E B Given: 0OA
Prove: EB=CD
C D
Statements Reasons
1. OA 1. ﬁ}vem
2. AC=AD=AB= AE 2. ay fadiy are ¥
3. ZEAB = /DAC 3. Vertleal £ are &
4. AEAB = ADAC 4., B3
5. EB=CD 5. &PpETe




Geometry, 3-4 Notes — Triangle Medians, Altitudes and Auxiliary Lines
o p e vectes

Triangle terms.. ..~ -
- Vertex: A corner of a triangle.

'_A:t'r_i'_én'gle__has 2 vertices. o
verer —
Median: A line from a vertex to the 'mid:p'o'i.ht of the opposite side.

IR

A triangle has ﬁmedlans |

~ Atitude: Aline from a vertex to the opposite side (extended if needed)
R S Rt - perpendicular to the side.

S e
~.oo 7 Atriangle has __~_altitudes.
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#6. Given: TW is a median
o ST=x+40
SW =2x+30
WV =5x—-6
Find: 8W, WV, and ST
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© KP is a median

MK = RK
L3 =74

#4 leen Z/CFD = /EFD
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Prove FDis amedzan R

S

g

S dpeeant
- :.:_ é . éﬁﬁ Evi"“f\: eﬁ-, il ém
i A RC-LA |

e

<

l, ifié’ £§ & Mgﬁ‘i@tw [, éimm

Zwe= s 2. Gorvein
: g ﬂ/’ A’m,ﬁ 2 D@’Eﬁ:’uf‘flﬁm »;?"f{:)' é’?“»&i@;ﬂ@m
) -4, F"Q:w f/&v Y, ﬁdé"’mw feoperty

»SMI e;gé#‘_;?

&, cfere |
2 éﬁﬁ?f »}@ﬂf’és are =

R

l LOFD LEFD

2 FB i3 an ald+Hude
2 [ LFDE, LFDE are AL
o, £FD 20 LEDE

§. FDEFD

L ANCOF 2 AFDE

q"”’u {5 ggg

' FD is ameedon

AT
2. GNR N |
2, Definifian of> a [ frinete

g all ot 5 &
& Kﬁ?f"/eﬁv‘a" /ﬁrw’s{h
& AsA
7 LT C

9, Det, of meelinn




L 00
S s R

P LG=/H , ]’L po | I Goven

53 =hs 2, 6.ven

2,56 275 3, Lottorive/rop,

Lﬁ%%’ﬂé} : o, el =

A S ANTO & 558 |

| b CpeTC

-._-g-&'krﬁmy [1ne.
:-'5': Can add a Ime segment between two points because: two points make a line, ray or segment

i Auxlilary Llnes Llnes added to a diagram to help prove Somethmg




o (iéoinétry, 3-5 Notes — Overlapping Triangles

 Thereare 6 pairs of congruent triangles in the figure below.
matching triangles: -

In each copy, shade a pair of

- tochoose the right pair of triangles to use.

~ Example: Given: BD=A4C
S A D = BO

~ Prove: up=sC

D
/
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Example: Given: ZFGH is a right angle
ZJHG is artight angle
FG=JH

Pro@ﬂ = ATHG i
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.~ We can often prove things using CPCTC by first proving 2 triangles congruent, but it is important




“Practice: Given: AC=AB
Prove: CFE=RBD
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Practice: Given: YW bisects AX z ¥

R LA=2X . |
/5= 46

. Prove: ZW =YW
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Geometry, 3-6 Notes — Types of Triangles

Type of Triangle 'Déf'in.iti'o'n ) ,4 Examples - Special Naming
Acute o all'angles acute 5’%\
Right one right angle - }w‘wi“@wamsg
' Acrass Fram
{ﬁ Sy
: 7 . "

)@35’#&1@3‘%’% i)

Obtuse one obtuse angle
(&
| 10° 5

Equiangular 3 angles congruent

Equilateral 3 sides congruent

Isosceles 2 sides congruent

Scalene no sides congruent




If the perimeter of the triangle is 50, determine
what kind of triangle it is.
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Geometry, 3-7 Notes — Angle-Side Theorems

The angle-side theorems describe the relationship of angles and their opposite sides.
Unequal anglesls:ides:
If two sides of a triangle are not congruent

then the angles opposite them are not congruent,
and the larger angle is opposite the longer side.

If two ahgl_es of a triangle are not congruent,
then the sides opposite them are not congruent,
and the longer side is opposite the larger angle.

Equal angles/sides:

If two sides of a triangle are congruent, -
then the angles opposite the sides are congruent.

= Short version: Tt A"H“Mv /ﬁ/_\}\

If two angles of a triangie are congruent,
then the sides opposite the angles are congruent.

Short version: L f.{.l,g Han éjﬁ

Equilateral = Equiangular (only for triangles) Why?

Two ways to prove triangles are isosceles:
1. If at least 2 sides of a triangle are congruent, then the triangie is isosceles.
2. If atleast 2 angles of a triangle are congruent, then the triangle is isosceles.

A Given: /Bz=/C & K )
Prove: A4BCis isosceles. ' ““’ég =i i Ziven
\ .
B AABCS 2, base ansle;
isoseeles }sf— Ega;c,o[f)j) are
B




 Given: SX=TF
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SW =TZ

Prove: RW =R7
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Sven: AB = AC__

Prove. =2
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#2. Given: FH=GJ
AFKJis isosceles,
(FK = JK )

Prove: AFKH = AJKG
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Geometry, 3-8 Notes — HL. Shortcut
Activity: (need a ruler)

A 4" triangle congruency shortcut: HL (hypotenuse-leq)

If the Hypotenuse and one Leg are congruent between two right tnang!es then the triangles are
congruent.
Note: only true for right triangles.
Still need 3 things for this shortcut:
1. One leg congruent.
- 2. Hypotenuse congruent.
: 3 Right trlangles

Example o
Given: 0 o = 4
' OF is an altitude. l, D0 [ Gives
N ZOF is altibede. Ze @i ves
Prove: EF=zFG B Lppe = £ OFE = rightt a2, def ofa MHotudy
e Y, DE=5% Vo mclit =
S TEebF Sy Rebiegive. prop.
b Aope= daFé £ HL
2 EF = 3 P Lferc
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