Geometry, 1.1 Notes Definltlons
For us to Iearn we need to agree on a \/é‘i’ﬁ%belﬁw of Geometry
S - We declde what to caH somethlng and what it means (ﬂ\gfzn\%m ).

- We decide how to Wnte it so everyone knows what we mean (v\o“{'ﬁwﬂ ).

Point — A ‘place’ or pos:t:on
notation: A point is represented by a alo“?' and is named with a Cc_\g\ Ja | _letter.

-, A' “ 8 = A
Lines, Line Segments, Rays — are made up of ﬁe?ﬁ}ﬁ and are ._S‘“l!r"e ) gh“%*

examples:

ndgoints — examples / notation
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. Angle - An angle is made up m‘ Z ra4s with a common @f‘?@({?@:ﬂ“*’

| - This pem’t‘ is called the vertex  of the angle.
€0 The mys ane miled ﬁesﬁ% of the angle.

notation: 3 ways ff:} wrlte an ang!e

1) letter, numbgr of symbol: 4 42

" 2) using 1 vertex point: L P
2 CAD
- 3)using 3 points: T

\gg,ﬁﬁx £ Mgﬁgﬁi} ﬁ*@

‘.;:_Z_-_E .:::. nomnon _ AAg}

| examples: S

3 Name the triangle:  A\@ &
R T What are the 3 ways to name the top angle?

L5, LRST  eTER




Geometry, 1.1 continued Notes — Union, Intersection, Area, Perimeter
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© Union = U united’, “together
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height= 3 ft Area rectangle — J) t A
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base =71t { . — ,
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Aren = base x hai ghi-

Find the area of each rectangle:
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Perlmeter rectangle Z ‘b + E, L\ /: Juary D—L ﬁm’)\/?
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& Perimeter triangle — G%wgﬁ @-{f s;fj}i@’;

" Find the area and perimeter:
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Find the perimeter:

e

AB is 3 times as long as AC.
BC is 2 times as long as AC. U——

{L»@é’ Y&k 1§ BC = 4 ft, what is the perimeter? 2%@7’*
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y "Geometry, 1.2 day 1- Object vs. measure, angle measure, clock problems

ltem how item how measure
ne is written is written

line segment /ZFE AE [ (%W>

angle LA mLCAR ( p(gﬁ /\@é’/.f)

Can a line segment have a measure?@ Can a ray have a measure? @

Angle units: degrees - How do you write part of a degree?

1) ﬁeﬂf/‘:mﬂ\ ‘\ IZD¢ ?‘Sm
2) '(4"3@";%#1\; !?95 -

3) Araregs »%i_mﬁj wSecamds fDMS)i
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(Fot0 215)

~ each degree (1% is divided into_6© Mircles

each min‘ﬁt‘& (1} is divided into éﬁ Seeoncl s

Chang'e_ to deﬂ%r es-minutes-seconds: Change to degrees;
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. 87\3 1 m J 190 45! ‘ _
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CFREQ ey \, N |
Practice: . Cﬂuﬂ ‘J\" 373 o’
Change 127.25° to deg-min-sec Change 25°45" to degrees
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A .Adic.l"ing and Subtracting angles:

Just like regular addition/subtraction except carry and borrow are slightly different...

Subtracting: /
N A ﬂé?&'és.
~19 . - 3?ﬂ68' 10"
76 5273/ 55"

Practice:
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Find the angle formed by the hands of a clock at 5: 15 3"
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- Practice: Find the angle formed by the hands of a clock at 5:45
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Geometry, 1 2 day2 — Measuring lengths and angles, types of angles, angle problems

it how item " how measure measure
(" tem is written s written with
i | i Caler
 fine segment . g Al
angle L LCAR wmlopd, Q'Dm**%&a’@é/‘mf‘-

¢

- 33

mdA =277

An-giés can be b’l.assi'ﬂéed intﬁld t‘ygesi

An acute angle is an ~ whose measure is be:f“we-am 2 m«:!’ ‘*'E’@
A night angle is an ~ whose measure is Sl

An obtuse angle is an £ whose measure is_etwean 95° st 1
A straight angle is an ~ whose measure is 180




| Draw an example of each.
- Acute angle Right angle Obmsci: angle  Straight angle

i e
Congment segments and angles

Cong,l uen’s angles are angles that have the Sown€  measure.
The symbol =~ = means congruent.

oo eXample! ,
E B //&\ . s leTLF

fn:)n‘g:;:uent segmentg drg segments that have the Seun@  measure.

as = Vo
o TRETY
v
. ldentical Fiex woreKS  are used to indicate = angles and segments.
S Z Y
: /2 AN
£ W X

g’"‘ LD LT, LWELX | =YX
List all the congruent parts ﬁ i / - .

Usmq conqruencv to solve for angles, ssdes or variables:

1¢(CCBD = /DBE Jind m2A. -'D“)L‘“Jr'f ) eing asfed /

C Bncl md ﬂr

2) twhat é//@ fj %tfém’?g fi‘* @x@m@«fﬁf
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' Given - }Qg, Mo gmw\@ Witk < f grrens
XS=YT,¥S=XT, Y e 2e+lD SM«%?R« M2w+S s %m%’f’}
= Lo [ilm &5 =
XT o 32t e X245 2«3‘“‘*5# = ?” &Mﬂ [Zm = 2
F§=3=r+2 S
) )
YT =42m+5 Solve for r and m.
Sometimes you need to add your own variable to solve a problem:
SRR 3>< :
: AT — S R Perrmeter of rectangle QRST is 100 m. = male "H’*@« J;Im‘*"!(ﬂ“% l
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. -£ABG is a right angle. z_

ééﬁ\uﬂt &‘llec‘,‘E@Jé’,»f

By + XY =90
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Angle range, restrlctzon problems
,LP is acute, '
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What are the restrictions on /P ?

What are the restrictions on x?
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. Geometry, 1.3 — Collinearity, Betweenness, Diagram Assumptions

Points that lie on the same line are called _ ¢o | tnearr ,
Points that DO NOT lie on the same line are called ‘o = Same

Viown n oo ) ' ;
oncolfinear . Hinead' = line

-.__5fco'11i_néa'r . honcollinear

Draw a diagram shOWing' four points, no three of

which are collinear. % . .
€
o i <
Iﬂcl“derfm us to say that a point is betueen two other

¥

- points, all three of the points must be __co|ivear

Between Not Between
- eq. - R o {\gi}?i k@f&ﬁéﬁ
A \ @ © A%@ g A paved &,
C s é’ﬁmﬁéwg A and £ &
For any three points there are only two possibilities;
1. Theyare collinear . One point is _behwean
the other two. Two of the distances aelel .
up tothe ~+hwd et 4, PE= "
| | o S
2. Theyare #toncell 1eaer . The three points

determine a A angle

n;«:ﬂrrwwﬁ%

* . ® " - ‘Qfa ﬁ
An important characteristic of triangles: | 14
W22 2 gidosadiled >27%40 |
TR B2
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i AC must be smaller than what number?

AC must be larger than what nmﬁ?)er? (e X C.

XA >a > X >3 _ '
Or K4+q >4 s >3 ! AL ">_3 f )
What you can and cannofassume about a diagram

You Should Assume You Should Not Assume
Steighes [stoight £ gk angles
co[linear ép'o;}vﬂ_ | ': :_ | == Sgﬁmrg{j
Mwef?%ﬁﬁfi st ipm\ﬁf} § é«lﬁ
- _:=='jff€f{ﬁ“{";‘af¥£3; pos Fhans | S1es
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B e o

.
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& T —a
Q is between P and R on a number kine. P =—8, and R =4 ¢ K K

{ a.
' b.

Name all points collinear with E and F. 5 € D
Are G, E, and D collinear? Are F and C collinear? {25 ( any "?;".gb are Coflinam f>
Which two segments do the tick marks indicate are
congruent? o AL = B
Is LAsLD yes
Is LFz/Z4BF) ~ 90
Where doAC and FI intersect? £
AGNGE = _
AGUGF = AP ‘
B lies on a ray whose endpoint is F. Name this ray in
all possible ways. £87 , €
Name all points between F and D. € /B

73« “M)

What do we know about the coordinate of (7 ~F < Q<Y
What do we know about the length PO+0OR 7 1
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Geometry, 1.4 Notes — Simple Proofs

What is a proof? Itis a step-by-step argument to convince someone that something is true. It gives reasons for
each step in the argument.

Example: You want to convince your mom to let you go to the mall.

Statement Reason
1. 1c¢leaned my room. 1. Fact
2. You gave me $10. 2.1 get $10if | clean my room.
3. lgettogotothe mall. 3. You said if | had money, | could go to the mall.

A Theorem is: A~ Wlﬁf?’}(é’ m;a"s"; ﬁ&kf{ g’f@“f%m gﬁ,ef"f”‘ “*“}"'?\@f’.""” £ éﬂ{? fé‘@ w‘@ﬁ#{

We prove mathematical statements using Two-column proofs:
Examples: '

Theorem 1: if two angles are right angles, then they are congruent.

Given: 24 isavight <
ZB isaright &£
Prove: JA=.B

Statement [ Reason
1. LA (5 « right angle | 1. &iven
2. wih = W° | 2 rlongles hove maniume « 9a®
3. LB s a nght angle | 3. &iveun
4. wmlf = B | 4. gﬁ%’:_ 5‘9’9@"@3!@;& bore,  measwre =927
5. LAZLE | 6. 2 aaghes o h Same mreadure Gre =

You can use theorems you've already proved to make other proofs shorter:

Given: Z1 isaright 2

i 1
£2 isaright £
2

Prove, Z12.22

Full Proof: Shorter Proaf:

Statements Reasons Statements Reasons
1. £t is art. anglef 1. Given 1. £1 is a rt, angle] 1. Given
2. £2 Is art angle] 2. Given 2. £2 Is art. angie] 2. Given
3.msd =00° 3. Measure of rt angle is 90° 3. L1222 3, Theoram 1 - If two angles are
4.mL2 =90° 14 Measure of rtangle Is 90° rtangles, then they age congruent.
5. L1242 5.1f 2 angles have same

measure, they are z




Givem: Diagram

Prove: 480 s 2755 . - o
C
Statement [ Reason

—

LABC U5 a steaigt anle
2. mlAbs = (857
,ff FEp PER. S 7 f""“m:ﬁ;.g’%“f-‘“" i ?}«@»f{z e
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[ 5 2 angles witd  same reafwe  ave. =¥

X
LXP = 115° A
Prove; LABC  LXVE
B
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o,

41 =20°
Given: 22 =4(°
£3=30°

Prove: ZXYZis aright angle.

Statement Reason
1 41“2@ | 1 Givew
2 Lz.= 2. biven
3. é% = ?9 3 Hiver
4. l Sﬁ*% 'f?@ 4. adddine
5. LXT2 ;s d’«i iﬂ«gi’l‘f ”‘ﬁ@lg’ 5 y?@ﬁ%a’hj&,! hare. MeaSipe. = 70°




Geometry, 1.5 Notes — Division of segments and angles

Bisect means dlvl A-»-if o Z. ?& Hef Z;‘ermw@ ﬁiéff‘f"‘ﬂf
v
Trisect means _ Al ide. jato 3 %t | pigre

You can bisect a line segment.  The point that divides the segment in half is called the i d/ﬂo”mL

mépl()m/ﬁd

;,/l—/‘é”'/J

Line segments can have a midpoint, but rays and lines cannot;

{
« tmidl

| Midpaints have to be collinear with line segment endpoints: ,/

midpoint

%)
If TE bisects T3 al H. what can we assume"?
' L H K

H is the midpoint of 747

Given: A s the midpoint of &7

Cx:zx_él 8\{'\\‘_\-’
AT =x+5 2)( Y A

Find: o7 _ X5 T

! P
‘?4,‘: - "f iy ,ﬁv
3 w . L’E‘é

4

RN

not a midpeint




Given: J7 = &L

L Conelusion: L. is the midpoint of TF
! i
Statement Reason
b JL=HL L. Given
2. L is the midpoint of J& 2. A point divides a segment into two
congruent segments is the midpoint.

" - Angles can also be bisected or trisected:

?ﬁ' bisec’r.s” L RQS

Cﬁis called an m\g(@ 5!15@; c%e, -

S
b

and AE frisect Z/BAC

A

D and ZE are called Mﬁ@ b A




Try it...

Given: AB = 3x + 1
BC=56x-5

Find:

Tryit...

Wé;_ «
e
e 43

T

Given: AB=x+ 8
BC=2x-6
AC =44

ls B the midpoint of AC?

opanE R

yes /

Try it...

Given: mZFGJ =3x -5
mZIGH = x+ 27
GJ bisects ZFGH

o

w*"”‘“”w""x
mLFG] (43" f

o,

Find:

YAS 2R Y

B e Y
EEE

= ff

f & ’r’!?\“g"? § ““‘J/ waj’? ”fi@ é@aﬂ rg;ij




Geometry, 1.7 Notes — Deductive Structure

Deductive Structure is a 5‘?‘&@—@@ oo *"”i’a““” in which __conelus v S are justified

by éﬂ!@yioustﬂ A simesd oo ’ﬂfﬁ’v@u‘ﬁf ‘ statements.

A deductive structure contains:
1) Undefined terms = e.g.; lines, points.

2) Postulates, which are UWW@ asa Mﬁ f“*"im 4
e.g. Two points make a straight line.

3) Theorems, which are mo«%@vwﬁmﬁ 5%&3{1@&&@?@ ""%ﬁf’“ i i &&(éﬁmf‘@ﬂf »
e.g. If two angles are right angles, then they are congruent.

4) Definitions, which state the & “:"i‘j} sk & heows ne fed .
e.g. If points lie on the same line, thenthey are collinear.

Definitions are always reversible: If points lie on the same line, then they are collinear.
If points are collinear, then they lie on the same line.

Postulates and Theorems are not always reversible:

If two angles are right angles, then they are congruent.
If two angles are congruent, then they are right angles.

Many postulates, theorems, and definitions are in the form of a conditional statement:

If p, theng symbolized by: @ = z

Examples of conditional statements:
If it is raining, then it is cloudy.
If two angles have the same measure, then they are congruent.

Converse: A statement with the 'if' and 'then' reversed
Examples: :
Statement: If 2 angles are right angles, then they are congruent.

Converse: If 2 angles are congruent, then they are right angles.

Statement: If a person is female, then the person is a girl.
Converse: If a person is a girl, then the person is female.




Try it...
Write the converse of each statement. |s the converse true?

-~ #1. fapersonisa boy, then the person is male.
P
L T a et o LS e, “Han 4t petson if e bo aﬂ True. (M*ﬂfﬁaﬁ)
#2. Ifa person was born 75 years ago, then the person is ol
I, ~ G f@:a’fmm Lj; ;%M dho. ferime nfa s ég}ﬁw} u?efg E‘!‘w{’g,afj ﬁqi? g, rf_,,m;;gg.
#3. Ifan angle is a 45 degree angle, then lt is acute.

Tfoon amle i A ek Alow 15 A Ys® ﬂtﬁffy!m Falia
#4. If a point is the mldpomt of a segment it divides the segment into two congruent segments.

Ji:“f & é?cm.ﬂ? gjwf das a f@jhiﬂm+— M’f*o 'ﬁw:: MQj/q&%Jé?ﬁMy}éj
44&@!4 1{%@ /zzwzwé ;‘,j v{'&ﬁe’.aw Wﬁ/{fﬁ«% v's}?l {}f* o4 ;féﬁ:?.ﬁ»:@{ q':;yjyd W%&(ﬁ#ﬁf? »f"“il’ﬁ*;’% )




Geometry, 1.8 Notes — Logic

A conditional statementis an ‘If ... ’then’.... sentence.
Example: If you live in Phoenix, then you live in Arizona.

Y = a
Notation; ! £ 6); 4 a
Negation means ‘not’ - Statement negation
Example: Tou live infhoenix fou de n=t fiye [ lﬂ}ibeﬁ&

Notation: {O Nf

We can negate a statement or ‘reverse it', or do both. Each of these has a name:

4 n o

Example: how to write it

Statement: if you live in Phoenix, then you live in Arizona. f A

Converse: T: you Ve in ﬁ'f’i%mqt,-f'f’v@m you fiven Phoanix, a==p

Inverse: T you doat five (a I”Ao@q}’ggg{f}m{ Gou dort-ive. nAfitnng M‘P A

Contrapositive: T you dort Live in Arizons, Hheu you clatt Aoy

J / Eéfe,, in Phoea k., W]Q
If a statement is frue then the Coﬂ‘f‘mypaﬁ%{v*e is also true. The Cowele ey
NEL e are not necessarily true (might be, might not be, usually not true.)

s '--::_ Venn diégram: Anacther way to figure out logic. Venn diagram

* Example: If Jenny lives in Atlanta, then Jenny must live in Georgia.

If Jehny lives in Georgia, then she must live in Atlanta.
If Jenny does not live in Georgia, then she must not live in Atlanta.

Chain of reasoning: _
If you kick a chair, then you stub your toe.  If you stub your toe, then your foot hurts.

K== s=h k=5 Zh

Given these true statements: k == h
If you live in Arizona, you can drive to the Grand Canyon in less than 5 hours. 4 @j
If you don't live in Arizona, then you don’t live in Phoenix. O @N’p

Is this statement true?
If you live in Phoenix, then you can drive to the Grand Canyon in less than 5 hours. P =
N =pp
c?o{})m 0.5 Fﬁve. ‘0 _..,,ngg\“‘“;g?:ﬁ)j

1% Triaae Fﬁ@?ﬁ (N;;:e




Geometry, 1.9 Notes — Probability

Probability means how likely something is to occur. ltis a number (usually a fraction)
between 0 and 1.
Probability = 0 means _ W I f‘?@\[ a4 }\@?ﬁﬁé’é 7

Probabhility = 1 means W‘E\ & hwﬁ?ﬁj g?ﬁ?ﬁff%a

Probability between 0 and 1 means something might happen .they higher the number, the
more likely it is to happen )

Probability = 5 means il | l"!ﬂﬁﬁ"“ﬂ A ;m«i a‘mg»?f e *‘Ef’;ﬁﬁ 3
Caleulating ‘pro'b'abil'i'fy- |

ﬁdeszred chozces
Wtotal choices

Probability =

Example: In a group of 5 students where 3 are boys and 2 are glrls if you pick one, students
- what is the probability you wilt pick a boy? B

S

Aelal adoiee s 2§
£ daiiced cho’ np.?i,,é =5

More examples:
If you randomly select 1 point, what is the probability it

will be on line segment CD ? (ﬁj}@ o

If you randomly select 2 points, what is the probability

they wilt both be on line segment CD ? E Re
V’"’ { . DE F6
- D&

Sometimes, you can calculate probability using lengths...
Example: A point Q is randomly chosen on AB. What is the probability that it is within 5 units

of C?
I
A
@ ; s @ 4 b .
3 3 - '“""“”‘”"*:;5 69( b i/\ Suad 5) = =
B P S
%{m‘ ‘-Axv‘“ﬂ-quun\m(«‘.h‘mﬁ

,J(\_d'%a\? =




If one of the 5 angles is selected at random,
what is the probability that the angie is obtuse?

Middle |

f one of the 5 angles is selected at random,
what is the probability that the angle is straight?

If two of the 5 angles is selected at random,
what is the probability that both are acute?

all possibitihed s /225 g e ch
[ (ABD B < B
AL BDb LF

GO

DE




