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Rigid Motion with Parallel Lines and Congruent Triangles



1.6 Angle Pairs

Unit 1B-Rigid Motion with Parallel Lines and Congruent Triangles

Learning Targets

17. I can use angle pair relationships to find unknown values or angle measures.

o a0 o

Adjacent

Linear Pair
Supplementary
Complementary
Vertical angles

18. I can use angle pair relationships formed by parallel lines cut by a transversal.

a.

b
C.
d.
e

Corresponding Angles
Alternate Interior Angles
Alternate Exterior Angles
Same Sided Interior Angles
Same Sided Exterior Angles

1.7 Transformations to prove congruency

19. I can demonstrate using rigid motions that two figures are congruent by 1:1mapping.

1.8 Congruent Triangles

20. I can write a congruency statement of congruent figures.

21. I can identify corresponding parts of congruent figures.

22. 1 can determine if two triangles are congruent by SSS, SAS, ASA, AAS, and HL using given markings and assumptions.
23. 1 can prove two triangles are congruent by SSS, SAS, ASA, AAS, and HL using givens, assumptions, and theorems.

24. 1can use CPCTC in a proof.

1.9 Triangle Properties

25. 1 can solve for unknowns using the sum of the interior angles of a triangle is 180°.

26. I can solve for unknowns using the base angles of an isosceles triangle are congruent.
27.1 can solve for unknowns using the exterior angle theorem.

28.1 can solve for unknowns using the mid-segment (midline) of triangle theorem.



Geometry
1.6(1) Angle Pairs

Objective: I can use angle pair relationships to find unknown values or angle measures (Target 17)

When two lines intersect in a plane, a number of angles are formed. In the diagram below, the intersection of line m
and line n is point A. There exist different types of angle pairs with various relationships.

o —

sides form opposite rays).

43 ondlH 14 o L

ADJACENT Two angles that share a vertex anda | £lond &2 £ 2 L3
ANGLES ray (side).
43 ond L"\ P L T
; n
LINEAR Two angles that are adjacent whose 0 Ll 22 L3
PAIR measure add up to 180° (non-shared

share a vertex and sides form opposite

Two angles that are non-adjacent but

rays.

L\ ond L3
L2 cundl LM |

1. Determine whether the angles are VERTICAL ANGLES, a LINEAR PAIR, ADJACENT ANGLES, or NEITHER.

Zamd 25 \oneour Pa;[
Z3and £6 Yoo Ve
Z6and £4 !‘Ak\gﬂl ng]‘ 4& < >
Z2and Z5 NON\EC. hg MM!:’
Z1land £2 WW
2. Determine if the following statements are True or False.
/4 and /3 are adjacent angles. or F

/4 and /1 are vertical angles.

/3 and /4 are a linear pair.

or F

T or@

3. Solve for x and y.

2 = 180
73% X

gg:

L2+ xyr24z= |80
\/L\

X+ 8

= 180

(x +24)°




To prove something is to logically establish connections from what you know to what you want to prove while
providing accurate reasoning for each conclusion. You must explain what you know and why you know it.

VERTICAL ANGLES

Prove the Vertical Angles Theorem ...
Prove: ZDEA = /BEC

1. D rotates 180° around point £ and maps to D’ on opposite ray EB.

2. Similarly, A rotates 180° around point £ and maps to 4’ on opposite ray EC .
3. Now £D’EA’ =/BEC because the angles use the same rays and vertex.

Find mZ1 and mZ£2 Solve for x
) 124
34° 1
2x + 16
mZ1 = 34° (vertical £s =) o 4 16 — 124 (vertical £s = 5x —4 =3x+ 16 (vertical £s =)

mZ£1 +m/2 = 180° (linear pair) X B 5 (\{gglca s %) 2x =20
X =

34° + m/2 = 180° (substitution) < =54 x=10

m/2 =180 — 34 = 156° 5(10) — 4 = 46° = mZFEG
4. a) Find £1 & £2 b) Find x ¢) Find x and mZCAB
41° 2X y
3x+18 I

s " x+40
C
=Q R
; 3 2% ’:é
] ~%
— .
v

[xzq 5




5. Use the diagram to find all missing angles.

msl = ‘-020 ms2 = 87"0
mes— 3\ neae BF

SUPPLEMENTARY A pair of angles 'whose sum of r\/
measures 1s 180°.

Z ANGLES (they often form a straight line)

e A pair of angles whose sum of /V
measures is 90°.
% ANGLES (they often form a right angle) @

6. Given the diagram, find the following. Use correct notation.

A linear pair: e NS and 4 ERA

Another linear pair: L LA  and L LU(’]

adds o \W it =
The supplement to £ZENS: Lt UA

The cadsim b wiromn. L LNG *s
Whok moles 40° ;T

\q°

7. Complete each statement using the diagram shown.

2AGB and L ELD  are vertical angles.

£BGC and Z B ézF form a linear pair.

£FGD is supplementary to l oG

¢EGDand &£ OEL,  are adjacent.

£BGC is complementary to LC"‘D .




Geometry

1.6(2) Angle Pairs

Objective: I can determine the relationships of angles formed by two parallel lines cut by a transversal (Target
19)

When a line intersects two parallel lines, EIGHT angles are formed.
We are now going to learn about the different pairs of angle relationships.

The line that intersects the parallel lines is called the TRANSVERSAL.

What is the transversal in the diagram shown? Q (g W\

The angles whose interior points lie BETWEEN the parallel lines are INTERIOR.

Which angles are interior in the diagram shown? {\ L% . L ke LB

The angles whose interior points lie OUTSIDE of the parallel lines are EXTERIOR.
Which angles are exterior in the diagram shown? £2 £4 LS KL o

CORRESPONDING ANGLES

A pair of angles that have the same relative position at both intersections where the transversal crosses each parallel line are
called CORRESPONDING ANGLES.

What are the corresponding angle pairs in the diagram?
lL¥ and L 3
L2 enrd LY

22 oand &\

ALTERNATE INTERIOR and EXTERIOR ANGLES ‘

A pair of angles that lie on alternating sides of the transversal.

What are the alternate exterior angle pairs in the diagram?

L2 anrd ¢S

What are the alternate interior angle pairs in the diagram?

L3ornd L83 L\ ana Ll

SAME SIDE (CONSECUTIVE) INTERIOR and EXTERIOR ANGLES ‘

A pair of angles that lie on the same sides of the transversal.

What are the same side (consecutive) interior angle pairs in the diagram?

L3 ord L L\ and L8

What are the same side (consecutive) exterior angle pairs in the diagram?

LU and LS




Summary of Aggle Pairs Related to Parallel Lines Interstcid by a TraEsversaL ‘§ D

These Angle Pairs are Congruent These An.rlﬁ rs are Supplementary
CONGRUENT SUPPLENMER STIVS*I_ ,

correspond Same Side intriof

\ X N side exderor
herrose Tteror Same -
gl ternaie exteriof Nneos pﬂ-—'"‘
\ncﬂ:twnalcs

Give the name of the relationship of each angle pair for the diagram shown.

/1 and Z5

- ofs
cocreSconding —fE—

/2 and /7
alernade exderiof

/5 and Z4 » N
QJH’UV\L&C W L 5/6 — >

Z4 and £6 71 8

Sanme. S\oe inderiof

Give the name of the relationship of each angle pair for the diagram shown.

Z15and Z11 -
CocxCS PQhO‘\%

/1 and £2

Z13 and £12 i . N
SN, Sidg vnigrior

Z16 and £9

Same Sicle C€xriar
Givena || b and p is a transversal. If m Z 1 = 140°, find the
measure of each angle giving one reason for each answer.

m42=ﬂD. m43=q'_0.
nza= 140 b0
mze- A0 ms7- 40




4. Find the measure of each angle and provide the reason for your answer.

mo- 32

( co ‘rrosvomﬂﬁ'\%\
ms3= B (o Urnaie nCsi 0V>

msi= Sl (Ve o LB) ¢




Geometry
1.6(3) Angle Pairs

Objective: I can use angle pair relationships formed by two parallel lines cut by a transversal to find unknown values or
angle measures (Target 18)

1. Using the diagram to the right, identify the
relationship for the pair of angles.

a) 28and £12€9Y0. &) z2and 29 G\r. It

Sang Side
b) 212 and £10M\. ext. f) 24and 25 (mve
¢) 21and 27 QY. @xt. @) z3and29  inY.

SG.MN&
d) 210 and 255t ©¥%. h) s5and 21 COFC.

2. Identify the relationship of the angles and what they are to each other. Write the equation used to solve for
x. Then, find the value of x.

4
v

v

a) = b) >\
(x+80)° 4, =180 (2x—10)°
(65-x)°

5x)° «—< \ >

relationship: LO_T[CM"S relationship: & WCNINAXS \rateror
Supplementary? @ Supplementary?

Efk“:w( equation: _ A ¥ 80 = 5" equation: WS- %= 2x-\O
solve: :?:_\, %0 = S—§ solve: (S - w = pa S -\D

R0 = (06:3%"\0
—‘-T ‘% -1,5 = 3%

~- 25




<)

d)
(2x + 10)°/
+—<

o
y v

relationship: _QM exterof

upplementary?

equation: __2x*\O = O+ %
solve: w

@
—

w

x

+

[N

Ul
s

4

v

relationship: MT cd/‘\]
Congruent of Supplementary?

equation: Ak \Sk 2% = BO

3}
<+ \ >
(3x—10)°
- \(5x+ 30)°
N

relationship: _San€ Sige inleriof

acid YoM
Congruent oxSupplementary? = = 180’
equation: _3% 10 +Sx+30 = 180

v, Ry 150= %0
solve:
Bx g; l%O
= \\DD

4

” gl
(2x)°

98°

relationship: ™ONE d‘\’cd"\t

Congruent

upplementary?

QB¥A2X =8O

equation:

solve: Sx +5“S‘: \LFSD solve: ZX:SL
n = —w
Solve for the unknown values.
a)X=L b) x= 4 c)x=18 .S
Q — '$
5x-4 20x +4 v 4x
—20N\_, X + 50 | 114°
T .
SX Sq B SD 20)(_"'\-\')‘,\,8’0, ‘&D ‘-\x: )‘l—\
>~ 2)x¥SH= 180 - 285 |

x>0



4. Solve for the unknown values. Lines that appear parallel are.

gx=_ T 0 x-_ 1O 9x=_ e

(6x)°
(2x +55)°

(13x — 10)°

x+13% —10=180] Iy -29=2IxASY

( )&—'—\DE Xsl\ﬁj

Find the values of x and y. Put a box around your answer.

a) b)

»

e /118c g
— /Y 150-US,

(2y-30)° (4x+ 9

+—< . > 3y:q—5
X 75° (3y)° —
DA \ =28
J/ 27-—303' Y

% =1S0" U+ 82 = l:z B
\‘7300 ‘4)&-
Foa)
EI.—,7<




__J

Geometry
1.7 and 1.8(1) Transformations to prove congruency and Congruent Triangles

Objective: I can demonstrate that two figures are congruent by one-to-one mapping using rigid transformations,
I can write a congruency statement for congruent figures, and I can identify corresponding parts of congruent
figures (Targets 19-21)

Review: [sometric transformations (also called rigid motions) are transformations that preserve the size and
shape of the pre-image. The isometric transformations are REFLECTION, ROTATION, TRANSLATION.

We can use isometric transformations to map one figure onto another to determine congruence.

A translation by <6, -3> A rotation 270° about the origin A reflection over the y-axis
maps these two quadrilaterals, maps these two quadrilaterals, maps these two pentagons,
so QRST = UVWX so QRST = UVWX so ABCDE = JIMWYH
N X
: : | Ly |
\,71? : s //*k\ A_J\ B : M T
+. 5
RREy Be= g aNL Rl \ {1+
T { 4 ™ — G - 3 ] /
) e e A -1"_-|7|_|z oo ‘* 2 T o] X o] = Tof 1 2 o 7] &
- e ‘ oL E* LN B H
X1-2 ” ?!-7!-6 5| 4 -2 -ql Sl o] ) 2I 3I a3 5I ° i = i i
=3 1 1

AABC =AZYR because I can map AABC onto AZYR using a rotation and then a reflection.
Original Relationship A 90° rotation about the origin A reflection over the y-axis

A Bl ® A Bl ® A Bl ®
T T 7

q : Is : d :

EEEEEE “.’1‘2"5°7' C EEEEEEEREE EEEREEEEEL EEEEREEREEREEREEENE

:I Y B .‘} Y L ; 4
il s -
| x z| 1 ol |x z ! £ j! ~ z

12




Is QRST = PLKJ? If so, find the seérkdof%ski

—

¢ ?x—o.xis ((DRST>

etric transformations that map one onto the other.

Original Relationship

0 7
~_ | R 0
N\ 5
\ T
\ 3
T |5 z
T T
 EEEEEEEEEE EEEK
3
2
NE |
~_ |«
}V
/
L
P 5|

sl sl ol of — wl ul sl ul of

[
/
=

L

P o
7l
0 ‘| | d® 0
— RN — |
S| _l— \
\ ° \
—1 |S 2 —
T ! T
m~94<7—a5¢—;2|q|231 1] -9| -8| 7| -6| -5
-1
2|
J -3
~L_l K
}V
y, ‘
o L
P -9

P

9|

reflect over %-O4S  YoulalC by o VECTOY o

A congruence statement relates the pre-image to the image by identifying the corresponding parts. <.bl 3>

Quad ABCD = Quad MNOP

Congruent Corresponding Sides | Congruent Corresponding Angles

AB=MN
BC=NO
CD=OP
DA=PM

LA= /M
/4B=/N
£C=/0
£ZD= /P

Similarity
(Same Shape)
~/
\ Equality
(Same Measures)

13



2. Complete the following for the examples below:
e Name the transformation(s)
e Complete the congruency statement
e List the pairs of congruent parts (angles and segments)

¢
a) o b) | ; c) P 'I
Bl *® \ aNEK . ﬁy
h C 4 ~C| 5] 4] 3] -3 ] O q;j
cl \ : N T A
Al 2 5 T B 2 \ //
! b o] - 2 3' IEEEEREED — 3 "
3] -2 o) 1] 2 3 & \ ¢ \7£_Vl
7 3 AN | [ R A
C ¢ . A
- / ! / s
- - fogesaRERasy) Pt
-3 _ 1 7 7/ ?
2 L b r] ~
HE N i 1ve
Transformation(s): Transformation(s): Transformat on(s):
‘ o
° _(AMBC) L2 R . (R3PM) ARCD
ax\§ = 4454'

( )

Aé_gngK%ﬂ sscp= MPSRKR apcp =¥ YRL

IR
h‘
%]

= segments =Zt's = estagmegs = /s _= segments
v 2 s
(A ik e @ | A% ST ABZWP LpsiP (RPN
(BxLe | B z2Tn LBELY BLETS. e 2z M Bo = YR
{C = UK Lex LS > % sk ik B R
LY AR AD 2 MR [s0% ctb oA 2 P
A congruence statement for Determine the congruent sides and angles
triangles relates one identical object from the congruence statement below.
to another by identifying the AABC = ADEF
corresponding parts that match List Congruent Angles List Congruent Sides
each other. —_—
IA x LD AB 2 bpe
N~ - Ny
Lc £LF



CPCTC - Corresponding Parts of Congruent Triangles are Congruent.

What does this mean in simple terms?

M_ammﬁmw_@mmmi-

¢ A e ubhﬁrucﬂ‘\‘ a\\ corresPandL\aAa

3. Use CPCTC to determine all known information about the two triangles: AGEO = ATRY

LaELT GE = T*
LE ¥ LR o = *Y
L0 X & & =™
4, Given AEFD = AHGI with GI =4, IH=6,EI_—II:8, m«H = 40°, and m«D = 75°. Find each.
() o
EF = 2 FD = q m«I = qs msG = (Q§
Ha G\_ = LD =
N 4
Ot uC’
8 il
0 \BO’l\g—‘

5. The two triangles at the right are congruent.

ACp —:EF

Identify all corresponding parts
LAY [E ARZ
Lez (F

Write a congruence statement: Write two more congruence statements

AACR *AEFD APDEr ACRp DOFE £ DBCA

15



Geometry
1.8(3) Congruent Triangles

Objective: I can determine if two triangles are congruent by SSS, SAS, ASA, AAS, and HL using given
markings and assumptions (Target 22)

The name of the game is to find the correct combination of corresponding congruent sides and angles that will
allow you to prove the triangles congruent.

There are five “shortcut” combinations:
e SSS, or Side-Side-Side;

SAS, or Side-Angle-Side;

ASA, or Angle-Side-Angle;

AAS, or Angle-Angle-Side; and

HL, or Hypotenuse-Leg.

Most of the time, you must be explicitly given a congruency (told that it exists), or explicitly given a

condition that would lead to a congruency (for example, if you are told that a segment is bisected, you can

state that the bisected segment is divided into two congruent segments).

The only kinds of congruencies that you can “assume”, without being told anything at all, are:

Vertical angles Reflexive property

H

BOW Tigs ARE Cootl

-& Ovl\ |00LO "HGS \KMI" G#\\&) Sejmcf*- ov %b“
\I(’Ntth O"“SLC'S s (onqent 40 st

THESE ARE THE ONLY CONDITIONS UNDER WHICH YOU CAN ASSUME THERE IS A
CONGRUENCY!

16



Triangle Congruency Criteria

Side-Side-Side (SSS) Triangle Congruence Postulate:
If three sides in one triangle are congruent to three sides in another triangle, then the triangles are congruent.

1. Determine whether enough information is given to use the SSS Postulate for each diagram.
If yes, write a congruence statement.

@R- NO ACBA=AREW @OR- NO ADBA =ADBC YES-OR@ .

only 2 sdzs

'r}& 2{][ Wrzﬁmw &w st

J roF\cnw

Side<Angle-Side (SAS) Triangle Congruence Postulate:
If two sides and the included angle in one triangle are congruent to two sides and the included angle in another
triangle, then the triangles are congruent.

2. Determine whether enough information is given to use the SAS Postulate in each diagram.
If yes, write a congruence statement.

(E)-OR-NO A Meken FGe YES-OR A @OR-NO APBC =AU BM

£ ‘
K b

Mﬂ*‘l

Angle-Side-Angle (ASA) Triangle Congruence Postulate:
If two angles and the included side in one triangle are congruent to two angles and the included side in another
’ triangle, then the triangles are congruent.

3. Determine whether enough information is given to use the ASA Postulate.
If yes, write a congruence statement.

@OR NO ATGR =A T&E

17




4.a)  Find the missing angles in the triangles below. b) Make a conjecture (guess) about the missing
angles in theses triangles.

3sval = \2b G\r 35> 120
80~ V2l = SN 130 -V26° SH

The “THIRD-ANGLE THEOREM? is when two triangles have two pairs of congruent (matching) angles,
then the third angles must also be congruent (matching).

Angle-Angle-Side (AAS) Triangle Congruence Postulate:
If two angles and the non-included side in one triangle are congruent to two angles and the non-included side in
another triangle, then the triangles are congruent.

This is a modified version of the ASA Postulate where the third-angle theorem has been applied.

5. Determine whether enough information is given to use the AAS Postulate.
If yes, write a congruence statement.
YES R-NO  AGET =A Kan) OR NO  ABGT =p LYV @OR No  AGET=p YV

AN AN AN

SSA (ASS) is NOT a congruence postulate because it can result in two different triangles with the same
information. However, there is a case of SSA (ASS) we CAN use as a congruence postulate.

This case is known as HL, or Hypotenuse (H) — Leg (L). It gets this special

name because it is a right triangle. In a right triangle if you know two sides, H L
you can use the Pythagorean Theorem to calculate the third side. Now you ©)

have SSS or SAS. HL forms a triangle congruence relationship.

18




6. Determine whether enough information is given to use HL. If yes, write the congruence statement.
.

N
YES -OR@ N YES -OR- = @QR- NO ABDC =n BT

B 0\’0

A
b‘ ) N 5
T ow‘@ S ’ ¢
7. Are the following pairs of triangles congruent?
If they are, name their congruence criteria (SSS, SAS, ASA, AAS, or HL)

a)  YES —OR. b) @OR NO o) @éﬂg SNo ©) @Soi NO

=

AN
e
8. Are the following pairs of triangles congruent? If yes, create a congruent statement and name the

congruence criteria (SSS, SAS, ASA, AAS, or HL).

a) -OR- No b) @-OR- No C) (Yes }-OR- No

ADEC = A PME ADCE = A RCE ARD=ALET
Criteria A‘AS Criteria ASA Criteria S AS
M c ¢
D D
D
C R -
E N E

CeflexiNe refiexi Ve

(or NOA, o eroper pper

19
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Geometry
1.8(4) Congruent Triangles

Objective: I can prove two triangles are congruent by SSS, SAS, ASA, AAS, and HL using givens,
assumptions, and theorems (7arget 23)

REMEMBER: The only things you can ever assume are:

Vertical angles Reflexive property
H
— s o leqment of
(u\alc (19

. G K ohoyS

%o < ARE conaww*
W TiE T
s v w0 irsef

Congruence Criteria and Proof: SSS and SAS

Side-Side-Side (SSS) Triangle Congruence Postulate: If three sides in one triangle are congruent to three sides in
another triangle, then the triangles are congruent.

Side-Angle-Side (SAS) Triangle Congruence Postulate: If two sides and the included angle in one triangle are

congruent to two sides and the included angle in another triangle, then the triangles are congruent.

1. Based on the given information, what additional information is needed in order to prove the triangles

_ n
congruent by the SSS Postulate? \C = GD

v v
Given: CA=DO and TA=0G

Write a congruence statement.

A CAT = DD G

21




S8S ) SAS ASA AAS WL

v v
(
Given: GE = EO and GM = OM pﬂt‘b .
Prove: AGEM = AOEM \a/g&’ G
o
Statements Reasoﬁ@s{
GE * OC o = o ‘
GE ° CM M oA L Griven
Em = EWM 2 reflexdve property
AGEM £ AoEM . S8S8S

Based on the given information, what additional information is needed in order to prove the triangles

/7 v As
congruent by the SAS Postulate? L ‘\ = L‘P
v v
Given: JL=PR and JK = P_Q

Write a congruence statement.

A JKL = A PQR. B R 0

22



SSS SAS AsA ;‘;AS HC

v v
4. Given: GE =OM and 2GEM = £OME
G
Prove: AGEM = AOME q o
Statements Reasons

N
|
!

L Goven
M 2 vellexive Droper +y

3 ANGEM & Mo > OAS

Congruence Criteria and Proof: ASA, AAS, and HL

Angle-Side-Angle (ASA) Triangle Congruence Postulate: If two angles and the included side in one triangle are
congruent to two angles and the included side in another triangle, then the triangles are congruent.

Angle-Angle-Side (AAS) Triangle Congruence Postulate: If two angles and the non-included side in one triangle are
congruent to two angles and the non-included side in another triangle, then the triangles are congruent.

Hypotenuse-Leg (HL). In a right triangle if you know a leg and the hypotenuse are congruent to the leg and
hypotenuse in another triangle, then the right triangles are congruent.

5. What additional information is needed? 6. What additional information is needed?
_ v
Given: JK = PQ and 2K = £Q Given: £W = £D and LE = 24
Prove: AJKL = APOR by ASA Prove: AWEN = ADAY by ASA
) P w D

w L k. € ot C

s oo \ TAE g;‘ 23
ASA llx LT W

\\R¢




7. What additional information is needed? 8. What additional information is needed?

Given: JK = P_Q and 2K = 20 Given: JK = PO and 2K, £Q right angles
Prove: AJKL = APOR by AAS Prove: AJKL = APQR by HL
d ¥
1% &

A P
FAN Aﬁ
(£ Cos
: P3O G
9. Given: LtE=tH G H
GF bisects ZEGH ) /
S F

Prove: AEGF = AHGF
F
Statements Reasons
J 1.
L e & LK GovenN

C} GF bisecks LEGH | Gived

LEGT % LYWGE |P %% & £ biscctor
Y GF 2 &F * reffiexive poperty
S YAETGE Y AHGT . SAA

24



10. Given: T7C = RE

R ‘ E
£T and £E are right angles /L- =8
Prove: ATRC = AECR
/ |
T c v
Statements Reasons
lg O Tc = 'E Given
o N9 ouna\ LE a are cELS (2 &hven

hyp RO % O

O

reflexiug, Propertyy
Al

25



Geometry
1.8(5) and 1.8(6) Congruent Triangles

Objective: I can prove two triangles are congruent using givens, assumptions, and theorems, and I can use CPCTC
in a proof (Targets 23-24)

CPCTC is the reason that we can identify congruent sides and angles from a triangle congruence
statement. CPCTC stands for Corresponding Parts of Congruent Triangles are Congruent.

In the proofs below, the ‘PROVE’ item is NOT to prove two triangles congruent .... It is actually to prove two
corresponding pieces (angles or sides) to be congruent. The general strategy will be to first prove triangles to
be congruent so that we can make a statement about sides or angles also being congruent.

1. Given: 2£GFH = +JFH
GF = JF

Prove: A GiF W =A J“\T\-\' by SAs

—

How do we know that G—H = J_H ? - What other conclusions can we make?
arcamar W Wt Bsare = Lasid
+aon ol Wr (‘,DHQSXJNL @ LoHT = LIWF
Do me = o
2. Given: @E@ L

IH = LM
IJ=LK
Prove: ZH = /M C«P 1 J
C\C M
Statements Reasons

Eiven

= Gty
.17 & L AN 2 A
39S
O

i
14
\ve

T

>
I
C
\f e
v
5

N
I
\ie
N
) 4

26




3. Given: R is the midpoint of E

Bow T\ES AL

coot .
0= /T S
Prove: &55 cPCTe U
T
Statements Reasons
) R is wmidpoint SU_ © Given
2) LQ%E N (‘2/ Given
Se & SR aeS. oF wopoint
2Ca.8 v =
C4) ZQRL £ LiRS (D vesrticol ongla
(S) AQRL £ XTRS AAS
o QK Z PT C?(TC
More Practice with proofs o A ’ %0 V" _
4. Given: D is the midpoint of BC A{L’C
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5. Given: PO bisects ZNPQ

Z/NOP = ZQOP

Prove: ON = O—Q CPeTe

Statements

Reasons

O fo bisecre PO Gven

) (0P =

3) LNPO £ L OPO

L@oP (2 Given

of 'i; oP
=5 20'6 D PO C

6. Given: ZB=/D
AC=EC

Prove; LA=/E cPeT®

Statements
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7. Given: DA =

DB@AC TR D B
Prove: AADB = ACDB
o PO c
Statements Reasons
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8. Given: AB=AD

BC = DC
A C
Prove: ZBAC = £LDAC CPC\— c'
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Geometry

1.9 Triangle Properties

Objective: I can solve for unknowns by using: the sum of the interior angles is 180¢; the base angles of an isosceles

triangle are congruent; the exterior triangle theorem; and the triangle midsegment theorem (Targets 25-28)

The sum of the interior angles of a triangle is 180°
(Triangle Sum Theorem)

Animation of Informal Proof: https://www.youtube.com/watch?v=KwProyEPRgE

1. Determine the measure of the angle.
a)msC = b)ms/B = c) mZLA = d)mZA =
B
B B
96°
(o]
Ay 32° c
y 61° 60° 4
A o
A
2. Two of the angles in a triangle are congruent. One of the angle measures in the triangle is 70°. What

are the possible measures of the other two angles?

0+I0 = \WD
(30 - %D

30



The Base Angles of an Isosceles are Equal

P

(Isosceles Triangle Theorem)
v (I
base
VR \3 ver\bx \c9
\[< ¢
3. De%ne the measure of the angle T q

(0]
a)msZC= H\ b) mZA = Q c)m«D = 3‘.0
~
y w(\U A \,V‘M

4, : aithale E and E, mAB=(2x—25)° and mZE =30°.
\80 -30 = (50 IS

2 -9

2x-28=% X=30
e =)

X

= (00
-~
The converse of the Isosceles Triangle is also true, meaning that if two angles of a triangle are congruent,
the triangle must have two congruent sides (opposite from those angles).

ek L'g
5. ACAR has base angles 24 and £R. The perimeter of ACAR is 44 with CA = 20. Find the lengths of the
other two sides. C
ck = 0 L —
Bwerert 1+ 1S = CA
2V 20
20420 =RV 31

— = &
< £ W —-4o =1



Each exterior angle of a triangle is equal to the sum of its two remote interior angles.
(Exterior Angle Theorem)

What is an exterior angle? . What are its remote interior angles?

|+ 2 =

Animation of informal proof: https://www.youtube.com/watch?v=NpVsF4St6el

6. Determine the missing information.

° 0
a) méBCD:_lL‘:" b)m/B = q“\o ¢) mZA = \'8

msBCA= )\ So mzBeA= 20°

me® =UH \SO— (b = 20
(B0 - &S = l\Sa UOO“L\Z = Uk

The segment joining midpoints of two sides of a triangle is w‘fg ’&
> \&
P

parallel to the third side and half the length.

(Midsegment Theorem) :
2x

Video of Informal Proof: https://www.youtube.com/watch?v=nF Ltl4YSsl
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7. Determine the missing information.

ayx= &t byx= T ) x = +

3x-1
13.5cm 43
X
2 [\3.S)=)§

@w 3x -

= 3=\
—ZS +0L “2x
8. APQR has side lengths 20, 18, and 24. = t‘, = X’\ x:?

Given that X, Y, and Z are the midpoints of the sides of APOR, find the perimeter of AXYZ.

0. Find the missing values:

8cm

18cm
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8cm

70°
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