NAME:__[NFORMBTTON) FILLED I\

Monica
Geometry Period:

Geometry Regents (and Outcomes) Review

OUTCOME PAGE
01: Argues with different types of reasoning in order to prove or disprove a statement 3
02: Discerns information about points, lines, and planes including parallel, perpendicular, 5
intersecting or skew and uses appropriate notation and terminology
03: Uses a straightedge and a compass to make precise constructions and can argue the 6-7
validity of the construction.
04: Be precise in calculating and applying the length and midpoint of a segment 2
05: Concludes the conditions under which a compound statement is true and can write the 5
inverse, converse, and contrapositive of a given statement.
06: Graphically and algebraically discerns if lines are parallel or perpendicular on a 4
coordinate plane and can identify the point of intersection of intersecting lines
07: Identifies polygons precisely and can determine angle sums and missing angle measures 4
08: Concludes if two triangles are congruent and identifies corresponding parts 8
09: Discerns and applies theorems and relationships within triangles and communicates 9
those relationships
10: Discerns and applies theorems and relationships about quadrilaterals and communicates 10
those relationships
11: Discerns and applies concepts of similarity in two triangles or polygons 11
12: Discerns and applies concepts of perimeter, area, surface area, and volume for two and 3
three dimensional figures
13: Applies the Pythagorean Theorem and investigates relationships in special right 12
triangles
14: Applies and argues properties of transformations and concepts of symmetry 14
15: Identifies parts and properties of circles and precisely determines measurements of 13 16
area, circumference, arc length, angles, tangents and secants '
16: Writes, graphs, and communicates equations of circles 16
17: Graphs, solves and communicates problems using compound loci, including on a 15

coordinate plane

h
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Midpoint and Distance Formulas

Given two distinct endpoints of a segment on coordinate plane, (x,,,) and (x,,y,), the midpoint of the
segment can be determined by using:

+ X,

(_;S’ N jz,
Z ) Z

Given two distinct endpoints of a segment on coordinate plane, (x,,y,) and (x,,y,), the length of the
segment, or distance between the two points, can be determined by using:

Midpoint = ( X

Distance or Length = N/ (o %) + (jz - 'j.‘>L

Compound Statements
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Compound Definition Properties
Statement
Siet . A cornpau nd stutenrent Trve when e\ Per or koth
'sjunction Ustng e word VNor! sTatemients ave +rue
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A Covmpouzf d $toterm ent
vsing +ine wovd “ond"

True 0\/\\\3 when kot
ctaternevie axve +rue

ditional A cormpound Jtarernent Falle ONLY When +ig nypotnes
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Remember: A conditional and its contrapositive are always LOGICALLY
EQUIVALENT! (They have the same truth valuel)
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A PROOF is a logical argument that establishes the

truth of a statement.

A proof should have the

following components Example
8/“" ‘”;7C GCiven: @uadula}m al /Ar@CD
Statement of the original l ‘ A‘ B8
problem % Ll 2L2,
< . hatw e need
p onve CD = CB M

fo prove

information

Diagram, marked with the “given”

* \/evn lmFoH’aV\‘}' .H-efD.J

statement

_STATEMENTS | REASONS .
Re-statement of the “given" . AD = AB | 1. Given
information , }
2. ALl & 12 k)" Given
\
e sy 2F Bl mevids Pwn syl
3 AC - AL "g lxe—g\.ex\v&: T vof)mlfj
. L cac
Y, AABC = AADC 4. SAS
Complete supporting reasons for 1
each step in the proof L ll e
i
-
'] p \”.} = . T- ? 5 . }:) ; : C
The "prove" statement as the last 2. Ct CB i CT

COMMONLY USED REASONS FOR PROOFS

Possnble Statement Possible Reason Possible Statement Possible Reason
& BA C = LPA i Definition of a bisector A L CD Definition of perpendicular
AM = BM Definition of a bisector m * é_ﬁ:\ = AR Segment Addition Postulate
LA AA_ Reflexive Proper'fy 4 ) X LL qo Definition of Complementary Angles
A—B = A’:g Reflexive Property ya 1 + AZ - l 0 Definition of Supplementary Angles
LACBH L ACD = LBCLD | Angle Addition Postulate A'M —‘jM Definition of a Midpoint
Ll+ 242 = LBAD Angle Addition Postulate 2l = L3 Substitution
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Equations of Parallel and Perpendicular Lines

All linear equations can be expressed as ¥ =mx+b,

where m = Slog@

and b =

'—li’l‘}'eY“C Q‘D"," .

L

Parallel lines have +e samé
slopes.

e
30,\(\(\5 \ OQ 2

y =Pk +2
y=pK-3

Perpendicular lines have

neag‘hie Yeci ’Q[Qc al slopes.

v\e ative
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Classifying Polygons and their angles

The sum of the _| Vl‘}'EY'l 0Y " angles of a polygon with nsides is = (n - 2_> x 180

o
The sum of the QX‘!‘G oY~ angles of a polygon with nsides is = 360

The measure of one _|NTRY (0 Y angle of a
regular polygon with n sides is = (Y‘\ ~2)*1%0

The measure of one €xX1@v 10 " angle
of a regular polygon with nsides is =

360

N N
n Name of Polygan | S O T | e e reser megon | argle i o reglon n-gon
3 | +riangle [g0° b0o° [20°
4 O!L)adnrah\fal Ssly gq0° 90°
5 |pentaqon 540° [08° 72°
6 huagoum 720° 120° LO°
7 [Seprgen/hephagn | qpp° 2 179.6° X514
8 |0ctaqon [080° 135° H45°
9 |nonagqon 1260° 140° Ho°
10 |decaqon |4H0° | 44° 36’
12 dodaéaaon 1800° [50° 30°
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Lines and Planes

T taralellnes W18 | Type of Angle Angle Pair(s) Relationship
Corresponding |/ | QLS L23L06, Z3¢ Ag A‘H' E
. 1 /2 . Alternate Interior |/ 3 4 LQ,) 2.4%.5 2
5Z4 Alternate Exterior | /| ¢ LT, 4l 329 =
5 /7 * | Same-side Interior (/24 /5 5 £N $ 26 sufvplemmfwcj
/ Same-side Exterior (/| ¢ L g, L2 %/.7 supplementary
Vertical Angles il:;: 3 i: tat?z Z}?‘%&é é%\j e

Angle Addition Postulate Segment Addition Postulate
* AC~-AB=BC

[ - o

LABC+ LCBD =2 ABD P =

D
8 AB+ BC = AC

Adjacent Supplementary Angles Adjacent Complementary Angles

\ 4 21+L7 = 1506° !.i L1+2L2 =90
: R A

, ~ Undefined Terms | Important Terms
Psint Line Plave povallel = never BG | CH

&S 0l inteviect
A AB ABC

(Co\alama.r)

ngPendlCulo\Y = Go° AB.\. BG
ong le)

C o (Co,olcu\ ar)

3
Skew = vev
‘ ntm—}e_vs ect '&@ ¢<§E

(non -coplan ar)

/"D tollmear = \QomH ov
A e Joame line

cO‘olaan = fol”)fﬁ 6nd
fwvey onn Hne
s§ome glame
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Constructions

Copy a Segment

v

Copy an Angle

v

Perpendicular Bisector

Angle Bisector

Perpendicular through
a point on a line

v

A




Perpendicular through
a point off a line

A

v

Parallel Line through a
point off a line

v

v

Equilateral Triangle

b,
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Congruent Triangles

POSTULATE/
THEOREM

PICTURE

53S | 4%

Ly

£

SAS

2"

**We NEVER use
SSA or
ASS

(No bad words in
math!)**

A\

ASA

I

AAS

ﬁbfls

l
| {\ { H‘[\‘ o w‘-‘»"
ONLY

If we know two triangles are
congruent, then we can prove
all of their corresponding parts

are congruent. For short, we

CPCTC

(Corresponding Parts of Congruent

use

Triangles are Congruent)

Area, Surface Area, and Volume

Provided Formulas

Formulas we need to know!

Volume Cylinder = Bh = Tr(z'% Area Circle = T( “
| °
Volume Pyramid =§Bh = 38_1‘?(‘“,[‘ Circumference Circle= /T e TT‘OL

Volume Cone-gBh = -—LTT(l‘n

Area Rectangle = [‘w

Volume Sphere -%ﬂr

Volume Rectangular Prism = (,UO b

Lateral Area Cylinder =27rh

Surface Area Rectangular Prism =

2lwt 2Lh + 2wh

Lateral Area Cone = 77l

Surface Area Cylinder =

2T % + 21Trh

Surface Area Sphere =477’
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Properties of Triangles There are (30" ma Al

Theorem/ Description
Property P
Exterior [The sum of the 2 remiote interior B
Angle As equal +Hne exterior XA, &}____?
Theorem Ll + L2 =L3
1. =
2 sides "
Properties of ~? -
Isosceles 2.2 = X COPFO‘”‘H" e = sides)
-
"9SS 1 3 The altriude Jo Hie base biseck
the vertex 4 and +he bage
~ &
Equilateral -3 = sides &
Triangles  |_ s0chh X = 60 /) A
L. The Sum of omy 2 j\dea nust \
- eXceed 4+ie +Hwd Side N (,L/ \\g sl B
Inequalitiesin | 2. T1he lay%eg—} A 13 oppastetiie
Triangles | laxgest+ Side L____,)C b+tc > @
3.The lavaest Side 1§ opposrte a+c db
+he lovgest A
. 4 +vie
Triangle The Seqmentt connecring
Midseament rmdpo nh of +twe si1des 18
Th ? pavallel 13 +he base and 5 R
eorem "z of +he bate &x
Triangle Mne X biseckoy ot an X a _d
b C

Angle- —\poH the opposite side

Bisector Uy cyeate pregovhional

Theorem | j1de lenquf d —

Ha line ok 'I-hrough 2 c1deS  a/Ne . & _cC

side-splitter |of o A g0 +het [l b the 7T Ty T L

Theorem | paje, fhe side lenﬁﬂu are / Ax
/

propsrtional,

Y Perpendicular Bisectors = (| RCUNMICENTER, (Hus paint 18
///*’—‘" ’equl::dta{-ani- +sall 3 Ve('{"l(e.\) kused fo C\YLUM&LTUfQ o cwvcle abouta d.

INSIDE —— | Angle Bisectors = [NJCENTER (+au pownt 1 ecluduhzml +v all
3side len +hs)—$.— vled +o seribe oo ewele in'a A

Points of
ConcurrencypMedians = CENTRO 1D (co—h& eochh median m suchh a way s fthe
+H -
NS IDE— ldtane from +ne vertex fo +ne centvoud 1 dfeonbwleud th‘%'&hemme Id‘g’(‘;llfai

| ARept-=on 7} Altitudes = 0 KTHO CENTER,
| O\:i“use = OVt \@(Kfj\
Avte = mlide/




Properties of Quadrilaterals

QUADRILATERAL

F’rng -sided 1313ure

A quadrilateral is any four sided
figure. Do not assume any
additional properties for a

quadrilateral unless you are given
additional information.

TRAPEZOID
A quadrilateral w/ one

pawot || qpides

A trapezoid has ONLY ONE set of
parallel sides. When proving a
figure is a trapezoid, it is necessary
to prove that two sides are parallel
and two sides are not parallel.

ISOSCELES TRAPEZOID

~

~non-1I| stdes ave =
~midiegment =4 Hae
sum oF the baley

Never assume that a trapezoid is
isosceles unless you are given (or
can prove) that information.

PARALLELOGRAM
~opp. sides ave |l

—opp. sides ove =
- diagonalt bliect eacth other

-opp A8 are =

Notice how the properties of a
parallelogram come in sets of
twos: two properties about the
sides; two properties about the
angles; two properties about the
diagonals. Use this fact to help you
remember the properties.

RECTANGLE = @w
‘e\ft‘ftﬁh\nPjLUoz Fqﬂl“é)dﬁ)fam V)ﬁf %

- 4 YL%VI’!’ p. SN
“dtaaomdls are =

If you know the properties of a
parallelogram, you only need to
add 2 additional properties to
describe a rectangle.

RHOMBUS

—Qve,vle/\W\g o aral(e[oifmm hal
PLLY

- chagqonaly ore [Der})cwd\cvlar
-dmaonalx blieet +hne anqle)
- 4 (= s1de}

A rhombus is a slanted square. [t
has all of the properties of a
parallelogram plus three additional
properties.

SQUARE ” )
—evevything « Po-ratielag £ awry, mawﬁ

The square is the most specific
member of the quadrilateral
family. It has the largest number of
properties.

YQCJrcmoJ\e rhomlows have Z”YVV

gty
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SIMILARITY

The cat on the right is an
enlargement of the cat on the left.

They are exactly the same shape, SIMILARITY SYMBOL
but they are NOT the same size. -~/

These cats are similar figures.

FACTS ABOUT SIMILAR TRIANGLES

AA = AD AB BC _ AC

TEF T oF
AB = XE si,~ Y \Y
|0 é

7 W ==

PROVING TRIANGLES ARE SIMILAR

AA~ ,  SAS~ g O58~
AB _ 8¢ AB . B¢ .AC
PE  EF pF
VAN SVAN o
D F b F

The SIMILARITY RATIO is the ratio of the corresponding sides of two
similar figures or solids. If the similarity ratio is a:b, then..

T B | +he rotto of +he vatio of
Hneir erzmenLéV' +Hhew avreal (“r Hheitr volumes

(ool Correagan G | ruvtate aveal) -
side lencHhs tp 1L o b
L asb s A s
REMEMBER! In similar figures, the ratio of the angle measures is
always __| , | #lsare £
[ =)



Pythagorean Theorem
c
aL\ b
™ L [
o
Acute Triangles Right Triangles Obtuse Triangles
z 2 2 i & L o o 2
o+ b ) & +tb =cC o+ b L C
COMMON PYTHAGOREAN TRIPLES
34 5 5 12,13 - g 15 17

Special Right Triangles

"
x\3
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X y

d
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Parts and Properﬁes of a Circle

Circles

Diameter Radius Chord Tangent Secant
IRo’
cuts +he hald of Lhe |Seqment a. [me outide | gy ded
euele Wb (ng 2 | oF Hrecrcle | extende
e diameter er thot interseck | chovd.
half pounts ow i exacky 4 |(, 3
o Curele | Potnt N| meorvay
Angle and Arc Relationships (There are 360" in a circlel)
Central X = lV’\SCYLbQO{ 4 - 3 ‘F“‘f“e c‘no rcL\ Il chardiln“’e\.rvcc;p‘l'
|n+evce(h£’ L oL e
axYce “ 0 Q,+b b 5. il
-H’\Q
X 7% \V\-l-e/c:elakd
oY
A+ d by 2 ") X ed by 2 A Form 2d by novd
Se.coaf;lnf d faﬁogﬁ &e,c?mf‘ —l"gvl:;enh & Fon 3€VH— = =
’ ’ Fevcepted
() = . N -

2X

Radwos (or o\\a\m&e{\

Length Relationships

A dianieter Haat

and tenaqe =2 clhovads y\{-gvée(, g
3\(2-’—- m-\»ngp* Cl’\OY $ s L +o (LA
= oves chovd,
awv1 d . buects
ove b
Qqudl&+¢n+ :l'v\‘oefd.
from center
Z secants secant & fangent |2 +aV\ evB Fom [0 odios s hal b
8 +he a\me om*‘ Of’* e
& diameter
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Transformations

Imagé
q |
+hat
pvesevvu
pre~-1maae ]
' d
Name of Properties Example What is Is it an
Transformations preserved? isometry?
(Direct/Opposite)
| slides an oloﬁled~ T2,-3(X,4) = “*"ﬂ:"’h Yeb(
Translation [0 et distavice (v () S(x+2,u-3) | rOvientalion
o gqwen dwechion Xifd X2, Y73) 1 measures | (Direct)
'ﬂl?& o 0L)QI-QC+ (‘a_o;wb(x‘(i>:-lemﬁ+h’ :
O\/Q\( O. |00lﬂ+ (X 3:) "’(;)‘:(d> .25 meosure YQ‘&{.
Reflection or lune . '[orzlpog&lhs
rﬁ:x (X,j) =
(%, )= (4, %)
+uyns an qu- (X,@ = -lemgﬂn | y |
. obyect o set # ‘A measvre | [
Rotation (J (X, B”(" X) . | '
ok dea\fe% J %) | ovientatun ( vech)
emlarq.es oY D, (x,q) > | 4 meatr | {
"| ti (S’I/\VIY\ I 0n « o v 1entwhon [\Jo :
Gilation ect by o (X,ti) —B(ZX,ZjB .
Qc)r i
( 2 )




LOCUS

f’—“‘-;" hiiafiat Pafataild < >tz

F 4 N B d e o = 3

/ fl,,ff \ ) .{.d ‘ < > 0]

i‘ 4 ; cTTE T — - The locus of points equidistant

N P ’ The locus of points at a fixed from two points,P and Q, is the

™ _—— 7 distance, d, from a line, £is a perpendicular bisector of the

pair of parallel lines ddistance line segment determined by the
from Zand on either side of £ two points.

The locus of points

at a fixed t
. P I Q
distance, d, from B iy
point P is a circle i
with the given The locus of points equidistant The locus of points equidistant
point Pas its center from two parallel from two intersecting
and d as its radius. lines, 4 and &, is a line parallel lines, 4 and 4, is a pair of
to both 4 and 4and midway bisectors that bisect the angles
between them. formed by 4 and 4.

Steps for Solving Locus Problems
1.Draw a diagram shawmj the given lines and pourfs

2. (ead Cava«@ulhj to deternine Hae needed condittondc).

3.Locate L pownt Haot sahehiel Hae needed condition and ,9/07L
I+ on Your dlaﬂvam- erea& +Hay process vntil aou notice

o potern.

411. Connect Yooy powntt with a dashed line 4o ndicate +he
0Cud,

5. Describe +he locus tn wordy (ewele, Il lines, ete.)

6. £ 7 condihons exut, mlpeo& the steps on the Jama
dl&ﬁmm ongh ldewjrnﬁrj +Hhe pom*:\ of atevgecton.




Equations of Circles

Circle with Center at Origin (0,0)

Circle with Center at Point (A,k)

(x=-)+(y-k\ =1 *

L 2 .
X+ y* = ¢
where the cenfgr is (0,0) and the radius is .
Y
B+
6 L.

||||||||||

where the center is ﬁ:,k) and the radius is »

A |

Common Tangents

Common tangents are lines or segments that are tangent to more than one circle at the same time.

4 Common Tangents
(2 completely separate circles)

2 external tangents
2 internal tangents

3 Common Tangents
(2 externally tangent circles)

|

2 external tangents
1 internal tangent

2 Common Tangents
(2 overlapping circles)

2 external tangents
0 internal tangents

1 Common Tangent
(2 internally tangent circles)

&

1 external tangent
0 internal tangents

(2 concentric circles)
Concentric circles are circles
with the same center.

0 external tangents
0 internal tangents

0 Common Tangents

(one circle floating inside the
other, without touching)

0 external tangents
0 internal tangents

16
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