GEOMETRIC
FORMULAS & THEOREMS

Standards 1, 2, 3

REASONING AND PROOFS
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CONDITIONAL STATEMENTS OR CONDITIONALS:

IF...,THEN ...

P — q
Where:
\/ p = hypothesis

q = conclusion
If p, then q

CONVERSE:
IF..., THE

i
q — P
Where: .
\/ p = conclusion

q = hypothesis
If q, then p

2

NEGATION:

The negation of a statement is its denial.

"'"’p is “not p” or the negation of p.

INVERSE:

The inverse of a conditional statement is when both the hypothesis and the
conclusion are denied.

~p —  ~q

CONTRAPOSITIVE of a conditional statement:

The contrapositive of a conditional statement is the negation of the
hypothesis and conclusion of its converse.

IF...,THEN ...
« P — q y
g
If p, then q

CONTRAPOSITIVE:

CONVERSE: IF THEN
seey s

IF..,THEN... P d p

q — P - Y
\ J e
e If not q, then not p
If q, then p
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Logical Reasoning

Determine the validity of the conjecture and give a counterexample
should the conjecture be false.

Given:

Points 4, B, G, D B C Dedictive Reasoning Inductive Reasoning
Conjecture: - Uses a set of rules to prove a - Finding a general rule
They only form a square. statement. based on observation of
A D Given: data, patterns,
T kt2=22 and past performance.
False! x+2=22 past p
Prove:
x=3 O \ Step | Squares
Counterexample: Proof: 1 1
4x +z/ =22 _ Subtraction Property of ED - S
, They could form an isosceles - -2 Equality
B C ezoi O 3 5
./—.\‘ trapezoid as well! Division P v of o — - E
x =20 _ Division Property o 4 1
}‘r 4 Equality Oooo 7 O
| A D O00Oo
?/I{F?elggnozzer::ﬁlathmmr com 3 x=5 Substitution Property Rule: We add 2 squares per step.

of Equality

Deductive Reasoning (GEOMETRY)

Conjecture - a statement or conditional trying to prove.

Congruence in secments and angles is Reflexive, Symmetric and Transitive:

Elements to construct proofs:

= of segments is reflexive. = of ZLsis reflexive a) Undefined terms - Terms that are so obvious that don’t require to
— — 7 be proven.
LM =LM LECASZ=ZECA Point and line.
. . ~ b) Definitions - Statements defined using other terms.
2= of segments is symmetric. = of Lsis symmetric
Triangle is a 3 sided polygon.
KL=LM LM=KL LBCEZLFGH LFGHZ=ZLBCE ¢) Axioms (Postulates) - Statements or properties that don’t need to
be proven to be used in proofs.
If two planes intersect their intersection is a line.
= of segments is fransitive. = of Zsis transitive
— . — e~ . d) Theorems - Statements or properties that require to be proven
E=LE £BCEEZFGH to be used in proofs.
LE = :B LIGHE=LECA If two angles form a linear pair, then they are supplementary angles.
KL2AB ZBCEE=ZRECA

IndirectProof: A proofin which you assume the opposite of

For all segments and angles, their measures comply with these same properties. what vou want to prove is true until vou find a contradiction.
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SEGMENT ADDITION POSTULATE

SYMBOLSTO REMEMBER

(=  — "

A B c Example

Meaning

Angle X

Example

Meaning

Measure of angle X

XY| | RP

Line XY parallel to
line RP

Line Segment XM

Measure of segment XM

A

XYL

Line XY
perpendicular to line
RP

. ; A ) AB+BC = AC.
If B is between A and C then AB + BC = AC SEGMENT ADDITION

Line KL

WX = YZ

Segments WX
andYZ are congruent

_— — — STUL: .
«If AB +BC = AC, then B is between A and C. POSTULATE

Ray KL

AABC~ ASTU

Triangle ABC similar
to triangle STU

Triangle KML

Rectangle WXYZ

T

~3.1416
or
~22/7

Parallelogram WXYZ
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ANGLES & ANGLE
RELATIONSHIPS

Standards 2, 7. 13
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COMPLEMENTARY ANGLES
Find the measure of the COMPLEMENT of the angle below:

Complement

90° - 67°=123°
o
67° 3
SUPPLEMENTARY ANGLES
Find the measure of the supplement of the angle below:
Supplement:

145° 180° —145° = 35°

ANGLES CLASSIFICATION

£ L

ACUTE ANGLE: RIGHT ANGLE: OBTUSE ANGLE:

0° < ANGLE < 90° ANGLE = 90° 90° < ANGLE < 180°

£

STRAIGHT ANGLE:

—

ANGLE =180° 11

LINEAR PAIR

Let’s take a closer look at the angle formation we got before:

105° f 75°

!

* They are supplementary: 105°+ 75° = 180°
* They are adjacent: have a common ray.

* They are LINEAR PAIR: because they lie on a line!

13
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VERTICALANGLES ANGLES IN PARALLEL LINES CUT BY ATRANSVERSAL:
If both lines m and [are PARALLEL the following holds true:
v ’ & CORRESPONDING Angles are ==:
Ll=.5
Z3I=LT
1 2 R ZLl=6
> L4=8

Observe they ™
arestraight )

F

i\\lines 4
) ALTERNATE INTERIOR Angles are 2=

LI=Z LG
Zi=LS

Means
congruence > r A
| ALTERNATE EXTERIOR Angles ==

z ~
LULY ZLVIX —— mLUZY=m LVIX VERTICAL ANGLES are LI=L8
L7120

F 3

congruent, that is they have
LUZVELYZLX, —— mZUZV=m2ZYZX the same measure. CONSECUTIVE Interior Angles or SAME
SIDE Interior Angles are supplementary:

5 = o
VERTICAL ANGLES are nonadjacent angles formed by two intersecting lines. 4 m£3 + mLS =180 15

mZ4 + mZL6=180°

CLASSIFYING TRIANGLES BY ANGLES Parts of a RIGHT TRIANGLE

HYPOTENUSE

110° 49°

RIGHT ACUTE (Z)BTUSE
TRIANGLE TRIANGLE TRIANGLE

16 By Simon Perez
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Parts of an [SOSCELES TRIANGLE
CLASSIFYING TRIANGLES BY SIDES

Vertex Angle

10 0
Leg Leg
:4 /k:
! ° 13 ,-""; T \\.
/ Base \
e .,-‘"‘ \
NG E ISOSCELES EQUILATERAL L Base _—
ANG TRIANGLE TRIANGLE T el
Also
EQUIANGULAR
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Exterior Angle Theorem

ANGLE SUM THEOREM:

Remote B
Interior ———f Exterior
\ [+]
Angles Angle o7
3 35° 58°
A C
mZl+mzs2 = m<3

mzLA+mzB + mzC =180°

~ ' ' 35° 4+ 87° +58° = 180°
The measure of an exterior angle (angle 3) of a triangle is equal to the -
sum of the measures of the two remote interior angles (angles 1 and 2).

The sum of the interior angles of a triangle is a/ways 180°
20
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CONGRUENT TRIANGLES

CONGRUENT TRIANGLES
& N N
TRIANGLE INEQUALITY

Standards 2, 4, 12, 16
AABC = AKLN by CPCTC
Corresponding Parts of Congruent Iriangles are Congruent

By Simon Perez
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We had to prove that all six pairs of corresponding parts are congruent!u




