UNET 4 ~ CONGRUENT TREANGLES

Geometry Notes Packet

41 WHAT are CONGIUGNT FIGUres?

Name:

Opjectives: Understand the concept of congruent figures
Accurately identify corresponding parts of figures

ACGESS:NG PR:OR KNOWLEDGE

Consider two triangles, AABC and AFDE, with
vertices A(1,9),B(-3,2), €(1,2), D(2,3),
E(2,—1)&F(9,—1).

Draw a diagram and explain why AABC = AFDE
using transformations.

o congruent Figures

..........
7

.........

» Two geometric figures are congruent if one of them could be placed on top of
the other and fit exactly, point for point, side for side, and angle for angle.

®  Congruent figures have the same shape & size.

é Congruent Triangles

> Every triangle has siX parts—three angles and three sides.
A

= AABC = AFED

e Angles e Sides

¢--------

> Congruent triangles—all pairs of corresponding parts are congruent.

d More About Correspondences
=  AKETIis areflection of AKIT over KT

List the parts that reflect onto each other

e Angles e Sides
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UNIT 4 ~ CONGRUENT TRIANGLES

» Whenever a side or an angle is shared by two figures, we can say that the
side or angle is congruent to itself.

" Reflexive Property—Any segment or angle is congruent to itself.

é Congruent Parts of Congruent Triangles
> Inthe diagram below, triangle XYZis congruent to triangle MAP.

> Written as: AXYZ= AMNP. RN CE

" The notation shows the corresponding vertices and thus the
corresponding angles & sides.

XN LT

ft =
A %

Examples: Determine whether the angles or sides are corresponding angles,
corresponding sides, or neither.

1. /C&/L 2. AC & JK

B K
3. BC&KL 4. /B& AL /(\D\,\ /\?\m\
A c J L

Given that A XYZ = AEFD, determine the congruent side or angle that corresponds
to the side or angle.

5. ZY 6. £D 7. ZX 8. FD

Example 9: Given that ASTU= A YXZ, list all corresponding congruent parts.
U Angles Sides
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UNIT 4 ~ CONGRUENT TRIANGLES

- C
Example 10: Given AABC= /A DEF, find the length of DF and /\
mZB. A B
D 28 E
F
Example 11: Which congruence statement is correct? Why?
A. AJKL = AMNP K M
B. AJKL = ANMP m
c. AJKL = ANPM J A N . D

d Determine Whether Triangles are Congruent
> Inthe figure, AB || CD and BC | AD

® Determine whether two triangles are
congruent. If they are, write a congruence
statement.

e Remember that when parallel lines are cut by a transversal, the
alternate interior angles are congruent.

" Start by listing the side(s) &/or angles you know to be congruent.
®" Then list any info you can deduce from the figure.
'
ABe on the lookout for vertical angles and shared sides of both triangles.

Examples: Determining Congruence

Determine whether the triangles are congruent. If they are, write a congruence
statement.

12. G 13. X W
Z V :
F
Y z
E H

Example 14: Given that AFGH = ATSR, determine which congruence statement does
not describe the triangles.

a. AHGF = ARST b. AFHG = ATRS c. AGFH = ASRT
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UNIT 4 ~ CONGRUENT TRIANGLES

Examples: Geo-Gebra
15. If ARST = AXYZ, find the value of n.
To do this problem you must identify the angle congruent to /Y.
S Z
507,
R<40°
o0 (2n + 10)°
T

16. If ARQP = AONM, find the value of m.
To do this problem you must identify the side congruent to MN.

R

P?Dma

17. Given: AABC = ADEF,AB=15,BC=20,AC=25&EF=3Xx~-7
Find: X

NNV NN NN NNV NNV NN NN NN NN NNV N VNNV NNV NV NNV NNV NN NN NNV N NV N NV NNV NNV N N N NN N N N

42 METHODS OF PrOVING TIANGLES CONGIUENT

Objectives: Identify included angles & sides
Apply the SSS, SAS, ASA, & AAS postulates

ACGESS:NG PR:OR KNOWLEDGE

a. If Cis the midpoint of BE, then what two segments are 4 B
congruent?

b. If BE & AD intersect at C, what two angles must be
congruent and why?

c. Name two other congruent angles and explain why |
they are congruent. E D
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UNIT 4 ~ CONGRUENT TRIANGLES

B
d. If BD bisects ZABC, then what two angles are
congruent?
e. Why is BD = BD? D
A C

Proving triangles congruent could be a very tedious task if we had to verify
the congruence of every one of the siX pairs of corresponding parts.

Triangles have some special properties that will enable us to prove two
triangles are congruent by comparing only three specially chosen pairs of
corresponding parts.

Side-Side-Side Congruence Postulate (SSS)

Words If three sides of one triangle are congruent to three sides
of a second triangle, then the two triangles are congruent.

Symbols If Side MN = QR, and " .
Side NP = RS, and
Side PM = SQ, ﬁi ﬁi
then AMNP = AQRS. N PR S
| J

Examples: Using the SSS Congruence Postulate
Does the diagram give enough information to use the SSS Congruence Postulate?
Explain your reasoning.

. B D 2. E H
C
G
A F /
List those angles &/or sides you know List those angles &/or sides you know
to be congruent: to be congruent:
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UNIT 4 ~ CONGRUENT TRIANGLES

C
d The “Included” Angle
> In AABC, /Bis the included angle between sides
AB & BC. A B

included angle
£ le 3: [dentifuing the Included Andl
Use the diagram to name the included angle between the two given sides.

a. JK &KM K
b. JR & 1] /R
c. KL&JL J Vi /
d. KM &LM
e. LK & KM
r N\

Side-Angle-Side Congruence Postulate (SAS)

Words If two sides and the included angle of one triangle are
congruent to two sides and the included angle of a
second triangle, then the two triangles are congruent.

Symbols If Side PQ = WX, and Q X

Side QR = XY, P R W y

then APQR = AWXY.

Does the diagram give enough information to use the SAS Congruence Postulate?
EXplain your reasoning.

4 p E 55 wm P Q

. \\v./
F R

J K L N

List those angles &/0or sides you know List those angles &/0r sides you kKnow
to be congruent: to be congruent:
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UNIT 4 ~ CONGRUENT TRIANGLES

6. What additional informationis
needed to prove the two triangles
are congruent by the SAS
congruence Postulate? A I ! £

EXxample 7: Identifying the Included Side
Use the diagram to name the included side between the two given angles.

a. /L& /M L
b. /M& /N
C.ZL& ZN

Angle-Side-Angle Congruence Postulate (ASA)

Words If two angles and the included side of one triangle are

congruent to two angles and the included side of a second
triangle, then the two triangles are congruent.

Symbols If Angle ZA = /D, and 8

Side AC = DF, and A E
A |

Angle ZC = ZF,

A

Does the diagram give enough information to use the ASA Congruence Postulate?
Explain your reasoning.

A Cc F R S X Y
List those angles &/0r sides you kKnow List those angles &/0r sides you know
to be congruent: to be congruent:
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UNIT 4 ~ CONGRUENT TRIANGLES

10. What additional information is needed to prove the two triangles are
congruent by the ASA Congruence Postulate?

R U
3 | ~ | {
S T w V
d The “Non-Included” Side:
C _ __

CA and CB are nonincluded

sides of ~Aand 2B.
A B

Example 11: ldentifuing Included & Non-Included Sides
Tell whether the side is included or not included between the given angles.
FGis 2 between ZFand ZG.

H
GHis ? between ZF and ZG.

FHis ? between ZHand ZG.

HGis 2 between ZH and ZG.

Angle-Angle-Side Congruence Theorem (AAS)

Words If two angles and a non-included side of one triangle are

congruent to two angles and the corresponding non-included
side of a second triangle, then the two triangles are congruent.

Symbols If Angle ZA = /D, and B
Angle ZC= ZF, and A .

Side BC = EF, A
then AABC = ADEF
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UNIT 4 ~ CONGRUENT TRIANGLES

Based on the diagram, can you use the AAS Congruence Theorem to show that the
triangles are congruent? If not, what additional congruence is needed?

12. 13.
E B
Y
D F "
G X f 4 C
List those angles &/0r sides you know List those angles &/0r sides you know
to be congruent: to be congruent:

Examples: Deciding Whether Triangles are Congruent

Does the diagram given enough information to show that the triangles are
congruent? If so, state the method - SSS, SAS, ASA or AAS - you would use.

Diagram congruences Method
14. H
G
F J

15. N Q

M P
16:. U Z

7% X
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UNIT 4 ~ CONGRUENT TRIANGLES

43 PIOVING TrIANGLES CONGTUENT

Objectives: Apply the SSS, SAS, & ASA postulates
Prove that two triangles are congruent in a two-column proof
Structure statements and reasons to formal a logical argument

é Methods of Proving Triangles Congruent
> The SSS Postulate

® If three sides of one triangle are congruent to the corresponding sides of
another triangle, the two triangles are congruent. (Side-Side—Side ~ SSS)

G//>§\/ , . ,

Side Side Side

GH = =9 HI =

> The SAS Postulate

® If two sides and the included angle of one triangle are congruent to the
corresponding parts of another triangle, the two triangles are congruent.
(Side-Angle-Side ~ SAS)

JAWAN

Side Angle Side

RP =~ /QRP= C

IR

> The ASA Postulate

" Iftwo angles and the included side of one triangle are congruent to the
correspondlng parts of another trlangle the two trlangles are congruent.
(Angle-Side-Anale ~ ASA)

/\CE I

Angle Side Angle

/CBA = EF =~ /DFE

IR
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UNIT 4 ~ CONGRUENT TRIANGLES

Be on the lookout for: (1) vertical angles & (2) shared sides — reflexive property

Examples: Congruent? SSS, SAS or ASA?
Determine whether you could prove that the triangles are congruent. If so, write a
congruence statement & identify the postulate you could use.

2.

1. 3.
D X H
Q
E G
w
F R Y K J I
P

Examples:

In 4 - 7, you are given the congruent angles and sides shown by the tick marks.
Name the additional congruent sides or angles needed to prove that the triangles
are congruent by each specified method.

4.

a. SSss A p
b. SAS //\ //\
B \\\\ C E \\\\ F
a. SAS G O
H ) K M

Prove: APWT = ASVR P R
a. SAS

b. ASA T S

Prove: AAEC = /ADEB A B C D
a. Sss

b. SAS
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UNIT 4 ~ CONGRUENT TRIANGLES

PROCFS
8. Given: MN = PO
MO = PN
Prove: AMNO = APON N\/ 0
Statements Reasons P
B
9. Given: AC =DC
BC = CE c
Prove: AABC = ADEC 4 \/D
E
Statements Reasons

Page 12 of 35



E 2ANGLES

10. Given: AB =CD

AF = DE ) )
A= /D ) B D
Prove: AFAC = AEDB
E
Statements Reasons

NNV OISO OIS NI NN NN NN NN NI NN NI NI NN NI NSNS NI NN NI NN NN NN NN

44 CPCIC & CITCLES

Objectives: Apply the principle of CPCTC and AAS
Apply properties of circles and their radii
Prove that two triangles are congruent in a two-column proof
Structure statements and reasons to formal a logical argument

é Congruent triangles—All pairs of corresponding parts are congruent

d cPcTC

> “Corresponding Parts of Congruent Triangles are Congruent”
®  Can only be used AFTER two triangles have been proven to be congruent.

» Corresponding parts refers to the matching angles & sides of the respective
triangles
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UNIT 4 ~ CONGRUENT TRIANGLES

1. Given: AGRS = AFDE (diagram as shown) va
Identify all pairs of corresponding parts.

corresponding Sides corresponding Angles E

d Circles
> Point 0—Center of the circle shown

®  Every point of the circle is the same distance from the
center.

> Acircle is named by its center; this circle is called circle O (or
©0)

d Radii
» Points A, B, and C lie on circle P (OP)
" PAis called a radius
= PA PB,& PC are called radii B

Theorem: All radii of a circle are congruent.

PROOFS:

B
2. Given: B =~ (D
ZACB = ZACD
’ N(

Prove: /B= /D

Statements Reasons

Page 14 of 35



Y
3. Given: yy ~Yv7z
/XYW = 2ZYW
e e W ' \—/ "
Statements Reasons 4
I-I"/-—\X
4. Given: OO
Prove: YW =~ 7Y
Z\_/Y
Statements Reasons
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UNIT 4 ~ CONGRUENT TRIANGLES

o No-Choice Theorem

> If two angles of one triangle are congruent to two angles of a second
triangle, then the third angles are congruent.

B - Given: /C= /G

/B=/F
Conclusion: /D = /H
D G H

®  The two triangles need not be congruent for use to apply the No-Choice Theorem.

A PROOF.

5. Given: /A= /D A D
Prove: /E= /C B
F C
Statements Reasons

' A
d Angle-Angle-Side Theorem (AAS)
> If there exists a correspondence between the
vertices of two triangles such that two angles and a B C
non-included side of one are congruent to the D

corresponding parts of another, then the triangles
are congruent. /\>\

A PROOF-

E
6. Given: /G= /K J 0
/H= /M
JH = OM
G H K M

Prove: AGH]= AKMO

Statements Reasons

Page 16 of 35



UNIT 4 ~ CONGRUENT TRIANGLES

45 BEYOND GPCTC

Objectives: Identify medians & altitudes of triangles.
Understand why auxiliary lines are used in some proofs.
Write proofs involving steps beyond CPCTC.

d Medians of Triangles

» Amedian of a triangle is a line segment drawn from any vertex of the triangle
to the midpoint of the opposite side.

E
£ DF is a median of ADEC.

D C

® Every triangle has three medians.

= A median divides (or bisects) the side to P N
which it is drawn into two congruent
segments.

l[dentify the median & the congruent segments
formed in the diagram:

Median congruent segments
AN
BP
M

d “Definition of Median”
» Given: median
" Conclusion: two congruent segments
" Amedian bisects the side (of a triangle) to which it is drawn.
» Prove: median

" |f asegment from a vertex of a A divides the opposite side into two =
segments, it is a median.

Example: Using Medians

1. Given: TR is the median to PS,PR =X +8,PT=2X -1,RS = 2X - 6

Find: PT
T
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UNIT 4 ~ CONGRUENT TRIANGLES

d Altitudes of Triangles

» An altitude of a triangle is a line segment drawn from any vertex of the

triangle to the opposite side, extended if necessary, and perpendicular to
that side.

® Every triangle has three altitudes.
® An altitude of a triangle forms right angles with one of the sides.

e [dentify the altitude shown & the right angles formed in the following
diagrams:

A A
T :
* > B C D L MN
ATRS - altitude: _ AABD - altitude: _ AKLM - altitude:
right angle(s): right angle(s): right angle(s):

d “Definition of Altitude”
> Given: altitude
= Conclusion: right angle(s)

® An altitude of a A form right s with the side to which it is drawn.
> Prove: altitude

" |f a segment from a vertex of a A forms right /s with the opposite side,
it is an altitude.

d Auxiliary Lines
> Need there to be line Connecting two pOintS? NO problem!
u Auxiliarg lines connect two pOintS alreadg in the diagram.

Whenever we use an auxiliary line in a proof, we must be able to show that such a line
can be drawn & then justify it with the following postulate:

Two points determine a line.

Statements Reasons

Draw AL Two points determine a line.
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PROOFS:

UNIT 4 ~ CONGRUENT TRIANGLES

A
2. Given: AB = AC
BD = CD
Prove: AABD = AACD D
C
Statements Reasons
3. Given: OP K
PR bisects ZKPM
Prove: PR is a median ( P R
\ /
Statements Reasons
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UNIT 4 ~ CONGRUENT TRIANGLES

~ould the altitude of a triandle | i 12

4. Given: AE is an altitude of AMAD

/2=/3
EL = ET
/MLE = /DTE

Prove: AE is the median to MD

M
Statements Reasons
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UNIT 4 ~ CONGRUENT TRIANGLES

46 QVEILAPPING TrIaNGLES

Opjectives: Use overlapping triangle in proofs

Prove that two triangles are congruent in a two-column proof
Structure statements and reasons to formal a logical argument

Given: /JAB = /KBA J K
/1= /2
Prove: /] = /K

A —p
® \What triangles would | prove to be Congruent?

=" \What postulate would | use here?
" Try drawing AJAB & AKBA separately.

J K
1 2
A B A B
Given: /JAB = ZKBA
/1= /2
Prove: /] = /K
Statements Reasons

Helpful Hints w/0verlapping Triangles
" Draw the triangles separately.
® Qutline the two triangles in different colors.
® ALSO...there will be a reflexive step—that shared side or angle.
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UNIT 4 ~ CONGRUENT TRIANGLES

1. Given: YW bisects AX Z Y
LA =/X
/5= /6
Prove: ZW =YW INF6 X
A W
Statements Reasons

NNV NN NN NNV NNV NN NN NN NN NNV N VNNV NNV NV NNV NNV NN NN NNV N NV N NV NNV NNV N N N NN N N N

4.7 TIIaNeLes IN ProoFs

Opjectives: Use isosceles, equilateral, and right triangles in proofs
Prove that two triangles are congruent in a two-column proof
Structure statements and reasons to formal a logical argument

d Triangles in Proofs
> Isosceles Triangles

® If at least two sides of a triangle are congruent, then the triangle is
isosceles.

> Equilateral Triangles

= |f all sides of a triangle are congruent, then the triangle is equilateral.
> Rignht Triangles

® If atriangle has a right angle, then it is a right triangle.
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UNIT 4 ~ CONGRUENT TRIANGLES

d Isosceles Triangle Theorems
» If 2%, then .

" |f two sides of a triangle are congruent, then the angles opposite the sides
are congruent.

» If A, then ZX.

" |f two angles of a triangle are congruent, then the sides opposite the
angles are congruent.

Q
1. Given: oM = QP
MN = PO
Prove: ZQNP = /ZQOM
/ I P
Statements Reasons N ©
2. Given: BJ =~RD R D
RI = BD 3
Z3is comp. to £2 2
Prove:  ARIBisaright A 1
l B
Statements Reasons
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48 HLPOSTULATE

Opbjectives: Use the HL postulate to prove right triangles are congruent
Prove that two triangles are congruent in a two-column proof
Structure statements and reasons to formal a logical argument

é The Hypotenuse-Leg Postulate

> If the hypotenuse & a leg of one right triangle are congruent to the
corresponding parts of another right triangle, the triangles are congruent.
(HL)

hypotenuse
side opposite
right angle

leg

sides of

right angle~——" leg

Examples: What additional information would you need to prove the triangles
congruent by the HL theorem?

1. ASTR = APQN 2. AABC = ADCB
S T N A B
[T i u
> | I_ C |_D
R 0 P
PROOFS:
3. Given: WwWj=KX w N X
ZJWX is aright angle
£XK] is a right angle
Prove: AWJX = AKJX n
J K

Statements Reasons
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UNIT 4 ~ CONGRUENT TRIANGLES

G
4. Given: GH = GK
GJ is an altitude
Prove: Ej bisects ZHGK -
H ) K

Statements Reasons

[ N7 V7 N7 VT N7 N7 N7 N7 N7 T N7 N7 N7 N7 T P N7 T N7 NV T NV N N7 N7 N7 T NT N7 T T NT NTNT VT N7 T T N7 T N7 N7 V7 T N7 N7 N7 N7 T T N7 7 N7 7 7

49 PEIPENDICULAr BISECTOrS & EQUIDISTANGE

Objectives: Recognize the relationship between equidistance and
perpendicular bisectors

Prove that two triangles are congruent in a two-column proof
Structure statements and reasons to formal a logical argument

d ARight-Angle Theorem
> If two angles are both supplementary and congruent,
then they are right angles.
Given: 1= /2
Z1 & £2 form a linear pair
Conclusion: /1 & /2 are right angles

é Perpendicular Bisector

> The perpendicular bisector of a segment is the line that bisects and is
perpendicular to the segment.
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UNIT 4 ~ CONGRUENT TRIANGLES

r D
Perpendicular Bisector Theorem

Words If a point is on the perpendicular bisector of a segment,
then it is equidistant from the endpoints of the segment.

Symbols If Cis on the If C then ,
perpendicular
bisector of AB,
then CA = CB. — e I I
A Ml B A Ml B
7
A A A
C D
C D B C e——D

Point A & point B are equidistance from the endpoints C & D of CD.
AB is the perpendicular bisector of CD.

o Equidistance Theorems:

> If two points are each equidistant from the endpoints of a segment, then the
two points determine the perpendicular bisector of that segment.

PROOFS:

Prove that...The line joining the vertex of an isosceles triangle to the midpoint of the base is
perpendicular to the base.

1 Given: AABC is isosceles, with A
AB = AC
E is the midpoint of BC
Prove: ‘AF | BC
B £ C
Statements Reasons
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UNIT 4 ~ CONGRUENT TRIANGLES

c. Given: ‘4D is the 1 bisector of BC '
Prove: AB = AC A
B D' ¢
Statements Reasons
3. Given: AB =~ AD A
BC =D /
Prove: BE ~ED 5 D
E
Statements Reasons
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UNIT 4 ~ CONGRUENT TRIANGLES

dLGEBIa review ~ INSQUALITIES

Opjective: Solve an inequality using the addition and multiplication principles
and then graph the solution set

d Inequalities
» Aninequality is any sentence containing <, >, <, or >.
B Solution ~ any replacement for the variables that makes an inequality true
B Solution Set ~ the set of all solutions

> Graphing Inequalities:

. P
X2 | ¢+—W—————
-1 0 1 2 3 4 5 L 1
s o]
X 3 Stttk
-1 0 1 2 3 4 5 L 1 8
2% -5
+5

£
+5 ditch the 5
2% =12
2% 212 itch the 2
2
h .S

Schultz says:

SOLVE INEQUALITIES AS YOU . ”
WOULD EQUATIONS. . . OK, so what does this answer mean?

(It's super important in math to understand what your answers mean!)

.. .BUT BE CAREFUL WHEN We can graph it on a number line:
MULTIPLYING OR DIVIDING BY A

NEGATIVE NUMBER. < o
1 I I I I

]
I
3 4 5 L 1 8

>
—t>
0

]
1
q
- =
So, in our original problem, 2‘1‘ 6 - 1 , X can be 6... or X can
be a number bigger than 6.
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UNIT 4 ~ CONGRUENT TRIANGLES

Solve
-3% &0
-3%& b  ditchthe 3
-2 -7
XE-2
SCh(A(t’Z sags: It looks ok ... But, is it?
SOLVE INEQUALITIES AS —
YOU WOULD 4ttt
EQUATIONS. .. b -5 -4 -3 2 21 0 12
This means that X can be -2 or any other number less than -2.
...BUT BE CAREFUL Let's check!
WHEN MULTIPLYING OR )
DIVIDING BY A NEGATIVE - "9’ _d;,
NUMBER. % lﬂ

=-2 — -3(-2)<0
lp < lp Yep - that works.

*=-4 — -3(-4)<0
124  NOWAY, DUDE!

It didn't work. Wazzup with that?

Here's the freaky thing:

When you divide (or multiply) by a negative
number, you mess up the inequality sign!

-3% £ alert!
When you multiply or divide an inequality by a ...3% > lﬂ divide by '!'3 and
negative number, FLIP THE SIGN! - = flip the sign
-2 -3
K2-2
. >
+— >

w__

-b -5 -4 -3 -2 -1 o0
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UNIT 4 ~ CONGRUENT TRIANGLES

EXAMPLES

Solve each inequality and graph the solution set.
1.8n —4 < —116

&l 1 1 1 1 LN
~ 1 Ll T T T T 7
7 8 9 10 11 12
m
3. —=+4>2
3
&1 1 1 L L 1 1 LN
S 1 T T T T T T 7
9 -8 -7 -6 -5 -4 3 =2
y—5
4, ——> —4
2
1 L 1 1 1 L LN
ST T T T T T T 7
5 4 3 2 -1 0 1 2
5.—x—4>14—4x
Z 1 1 N
N 1 1 T T T 7
4 5 6 7 8
6. 4(x+2)>1-3x
Z 1 1 1 1 1 1 LN
ST T 1 T T T T 7
-6 -5 -4 -3 -2 -1 0 1
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UNIT 4 ~ CONGRUENT TRIANGLES

dLGEBra review ~ COMPOUND INEQUALITIES

Opjective: Solve compound inequalities and graph the solution set

d compound Inequality
> Cconsist of two or more inequalities joined by the word “and” or the word “or”
» conjunction
®" When two or more sentences are joined by the word “and”
B 2<xandx<le -2<x<1
® The solution set of a conjunction is the intersection of the solution sets.

Example: Your turn:
-3£2%-1£5 3<3+4x<31

Get the x alone in the middle...

-3 £ 2%-|£&£5 ditchthe -1

+ | +| +1|
-2 £2%< 0
-2 £ 2% £ (p ditchthe2
2 2 2
-l &€REF
ll?lll'lllb 4+ttt
-3 -2 -1 0 1 2 3 4 5 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10

d compound Inequality
» consist of two or more inequalities joined by the word “and” or the word “or”
> Disjunction
®  When two or more sentences are joined by the word “or”
B 2<xorx<1
®  The solution set of a disjunction is the union of the individual solution sets.
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EXAMPLES

UNIT 4 ~ CONGRUENT TRIANGLES

Solve each inequality and graph the solution set.

2.—7x < —-28orx+3< -7

—2orn—5> -4

W
w3
IA

-14 -12 -10 -8 -6 -4 -2 0

-9 -8

[R5
g B
=}
0

-7 6 -5-4-3-2-101 2 3 4 5

NNV ONT NI NI NI NI NI NI NI NN NI NN NN NI NI NI NI NN NI NI NI NI NN NN TN NI NI NI NI NI N NN NI NN N

dLGEBra review ~ aBSOLUTE VaLUE INEQUALITIES

Opjective: Solve inequalities with absolute value expressions and graph the

solution set

d Absolute Value Inequalities

» For all real numbers a & b, b > 0O, the following statements are true:

" If|lal] < b,then—b<a<bhb
" If|la| >b,thena>bor—a>bhb

la| < b la| > b
Solve %l pa 5 | |
7 K| >1
What numbers T
have a distance less than 57 X liveshere OR  Xlives here
away from 0 < o . E
Jcl ] ] ] ] ] ] ] ] |°L ‘ : : : : : : : '
5 -4 -3 -2 -1 0 1 2 3 5 -3 -2 -1 0 V' 2 3
-H £ <
n_n 5 * 5 % 4 - l or x > l
There'sno = sowe

leave the dots open.
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UNIT 4 ~ CONGRUENT TRIANGLES

H to Sol AL lute Value | liti
1. Isolate the absolute value expression on the left side of the inequality.

2. Rewrite as two inequalities—sans absolute value bars (Don’t change the
inequality symbols.)

a. a.v.expression < value
b. —(a.v. expression) < value
i. You’re negating the a.v. expression in the second inequality.
3. Solve each inequality.
4. Graph the solution set.

d Some absolute value inequalities have no solutions.
> ie. |ax -9|<-7is nevertrue.

®  Since the absolute value of a number is always positive or zero, there is no
replacement for X that will make the sentence true.

® SO0 less than a negative number is never true.

o some absolute value inequalities are always true.
> ie. |10x+3]|>-5is aways true.

®  Since the absolute value of a number is always positive or zero, any
replacement for X will Mmake the sentence true.

® SO greater than a negative number is always true.

EXAMPLES

Solve each inequality and graph the solution set.
STEP 1: ISOLATE STEP 2: REWRITE STEP 3: SOLVE

1. I9n—-6|—-6=24

STEP 4: GRAPH 76-5-4-3-2-10 123 456 789
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UNIT 4 ~ CONGRUENT TRIANGLES

STEP 1: ISOLATE STEP 2: REWRITE STEP 3: SOLVE
2.—2|3 - 2al| < -34

&l L 1 1 1 1 1 L 1 1 1 1 1 N
STEP 4: GRAPH ~ _12 8 4 0 4 3 1 4
STEP 1: ISOLATE STEP 2: REWRITE STEP 3: SOLVE
3 |6 — 10m| >
. 10 =
&l L L L L L L L L L L LN
STEP4iGRAPH St
STEP 1: ISOLATE STEP 2: REWRITE STEP 3: SOLVE
4, 3l6x —6|+2<74
4ttt 4ttt
STEP 4: GRAPH Y6 5 4 3 2 -1 0 1 2 3 4 5 6
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UNIT 4 ~ CONGRUENT TRIANGLES

dLGEBra review ~ LINEar INeQUALITIES

Opjective: Graph linear inequalities in two variables

Graph 2%+ >4 Solution:
First, do the line: We make it a dashed line since
there is no =.
¥' So, which side do we shade?
\
T Letstry (0,0 ):
\
- \
‘ 2%+ 1 >4 <«
\
\ 2(0) + 0 > 4
A
« ] +\ > O>4 Nope!
. ‘~\| All the points in the
4 shaded region work in
(0, 0)doesn'twork! That means nothing on that side will work ... Zx o S 4
So, all the good points must be on the other side! 1

EXAMPLES

Graph each linear inequality.

1. 7x +4y =8 2. x+5y <10

A A

o
=)}

PRV N
D Wk wh

A
Y
A
Y

Page 35 of 35



