Geom Ch 2 Notes Segments DRHS i%@’%w

| Essentlal Questlons
' ¢ Can you use the Segment Addition Postulate?
s Can you decide if points are collinear?

Exploration: Go to the following link to explore the Segment Addition Postulate:
https:/ /www.geogebra.org/m/NvChTa77
+  Move the three named

points a10u11d and see what you notice about the segment !engths in the diagram.
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If Point B is between A and C, then R — -
fi:\'&% -+ Ay = 5«&2“, is 5 B Homi 2 L railt ‘
true by the Segment Addition -
Postulate,

Examples 1 —5: Find the requested length(s) in each diagram.

1) Find EF, ¢~ 2) Find AB. 3) Find AB and CD.
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You Try #4 - 5! 4) Find AB.
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Examples 6 — 10: Find the value of the variable for each problem,
6) Find x if AC =30
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7) Given that X is between Y and A Y
Hint: draw and label a diagram.
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Also, how long is segment XY?

. Y
‘‘‘‘‘‘‘ ﬁfi‘;‘j}iw% At g b ‘"‘%t\ wé j Y b
You ti try #8 and 9! N”‘\i WE L T Sy &;ms;fw"}
8) Find x and DE. ~—r —

E

6 —

LA
W

b

?5&9:.’? R gw% %: wi il
P

If two segments are congruent, then
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10) Given the diagram below, whexeAB C D and/ AD = 15 Then find the lengths ‘off \_§ and @P
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If two lines _n¥r<e o, then the
point they __~¢<t - - atis called the
point of intersection.

If two or more points are on the

Shrt [t (even
if the line is not drawn), then the
points are collinear.

Exploration:
e Use the steps below to consider the conjecture: Any two points are ‘always collinear.
o Draw two points. Are they collinear?
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o Draw two different points. Are they collinear?
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o Doyou agreeL\Jvith the conjecture?
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* Now consider an()the1 conjecture: Any set of three points ar 1& always colhnear

e

o Try to draw three points that are not collinear. L

L 2.
Z
5

e L 2 f"
o Try to draw three pomts that ARE collinear,

e

A E <
o Do you agree with the conjecture?
%41. %,

For Examples 11 — 15: Use the dlagram shown.
11) What is the point of intersection for AC/and ED]

— S

Poine ¥
12) Name a point that is collinear with B and E.
Poind U

13) Arepoints C, A, and B colhneaﬁ Explain.
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14) Are pomts D and A collinear? Explam
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- Essential Questions
[ ]

Can you use midpoints to solve a problem?
Can you use the Midpoint Formula?
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if a point is the mldpomt ofa MiS 4 midpind (AWM Mé;}
segment, then it __divides the S T

segment into two

Ciosdnodnt
segments.

: Which point(s) below are a midpoint? Explain. Hint: each problem has 2 answers!

S e T

j@.wwv"’

HP Y
pnt W
3) MQ 4 P E g
M
P M 25— § iy % TR

Ly

Q a*”“‘j“”/% “““ Ty

i)

s

s34 6) Find x, and the value of PQ, X426
P M Q

S







| Gebm Ch 2 Notes Segments DRHS

Exploration: For each graph below, plot the midpoint (point M) where you believe it should be for the given
segment.
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D) Assume you have two test scores in Geometry: @9 and 90 What is your average test score? How did you
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find it? L — Il
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The midpoint of a segment, M, can be '
found by using: s A
E\\K % Ll‘a\é *:\?z‘ﬁ ;A S}";
X1+ Xy Y1+ Y o R
M = ,
2 2

Examples 7 —9: Find the midpoint for each set of ordered pairs, which are the endpoints of a segment,

7) (5,8)and (2 20) 8) (-3, 7) and( 11,7) 9) Youtry! (4,—1)and (8,9)
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I Essentml Questwns
' o  Can you use the Pythagorean Theorem to find distances in the coordinate plane?

Can you use the Dlstance Formula to ﬁnd the length of a segment‘?

Explm atlon Use the link' below to explme the Pythag01ean The(nem
* Go to https:/ / www.geogebra.org/ m/iFFERBdd#material/ HUbe242t
* Move the points and the slider to explore the diagram.
*Consider: How does this model the relationship from the Pythagorean Theorem? a? + b? = ¢?
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Finding Distance (or /ength) using the Pythagorean Theorem
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To find the distance d between two points (or the=—+
length of a segment), use: (4 W) (g uy
WO LT I EY
— — 2 — . )2 Poine Do
d = (o = %)% + (y2 = 1) ‘ *

Examples 6 —7: Find the length of segment AB with the given endpoints.
6) A (6, 7) B (14,-8)
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3 R M

If needed, round to l_gggggg}
7 A( 3 2) B(4 1%3) .

% P : “*\"}Jw e § LT ™
SR CICC SRR AN

: " LRS!
4 } /
- T A
- L ,
RS R
TR TY AR
TN M FLLS ey
S E{i S %%’P*{\’ i
A L
g“"““""'—"ﬁwuwn_w
%é‘ s % t







Geom Ch 2 Notes o ~Segments DRHS
Example 8: Prove that CD i is shorter than AB Use e11he1 the Pythagorean Theorem or the distance fmmula.
Show your work! M e T T e y
ot Distan ~
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Example 9: 3’\
An Equllatelal triangle is a triangle where all sides are equal. | -
An Isqgggl"é'éwtl‘xangle is a triangle where two sides arc equal. ==
A Scalene triangle is a triangle where no sides are equal. q //
. . N -~ : igf “I.g{u}, d; —
Determine whether AABC is Equilateral, Isosceles, or Scalene. < X / > X
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. Essential Questions:
¢ Can you use planar geometry to solve problems?

| When two or more shapes meet, the
| portions they have in _{ [ireipe iV aTC
| called the intersection.

A planeis a gt , two- _
dimensional surface that extends infinitely /
in all directions. A ;

If two or more points are on the 5 dent, P .
ALY (even if the plane is not f'"! & a /
drawn), then the points are coplanar. ;e

Consider the diagram. Make as many observations as you can. _
For example, how many lines are drawn? How many points? {
How many planes? Make as many true statements as you can.

Examples 1 - 5: Use the diagram above to answer the following questions.
1) What is the point of intersection for Imei\QZ and WU’?

e -
iy ing [
2) What is the pomt of intersection for 1/ ine DB and; piane 7?
et e e
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A I —
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Example 7: Peter drew a diagram am with three coplanar lines that intersected at one point. He then
concluded that three coplanar lines will always intersect at one point. Peter’s statement is not always
true. Draw two diagrams (each with 3 coplanar lines) that show specific examples that show how
this statement is not always true. (These examples are called counter-exaniples.)

Peter’s Diagram:

ﬂi fh _
? i i A %
nn /] A\
| _ Sl N
< > y 4 ¥ e S Ny

Consider the diagram shown. Make at least 4 true statements about this diagram.

Examples 8 — 11 Use the diagram above.
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PARALLEL, PERPENDICULAR, & SKEW LINES

DRHS

Two lines are parallel if and only if
g
A D
M raartr huth
A E
Two lines are perpendicular if and only if
8
they, uehte & nght ;
ahgiﬁz when M (nter et ‘ H
Two lines are skew if and only if
B
Huy o by Inderglot A
Gnd  avc ndv parallg]. E i
Example #12:
Does each pair of lines appear to be parallel, perpendicular, or skew? B ¢
o AB&GF . 5
; ‘;, ‘miﬂm | E G
H
b, BF&CG
pae Al /
L.
L ?W__mmm o
Example #13: Decide if each statement below is somelimes, always, or never true.
A} If two lines don’t | 1nte1sect then they are parallel. i Sichans
— "‘“““‘“""’E 7 /;?% W e T
1 TS f/fff i % | PN
LVa

B) If two lines intersect to form right angles, then they are perpendicular.

PBITR———— .

D RLWRSS U e H—

cof b

C) It two lines are skew, then they are coplanar.

| NEVERWY ) Tyt seew ol Yhiy
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DRHS

. Essential Questions:
¢ (Can you identify the parts of a conditional statement?
Can you write a counter-example for a false conditional |

M\{
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4 BN AN wa » (an you use syllogisms to draw logical conclusions?
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Watch thls commermal and notlce how statements are kaed together in order to N
draw a conclusion: https://www.youtube com/watch?v=kIv3m2gMgUU = "+ =,

Conditional Statements

cond1t1onal statement is the

A conditional statement is 1 .
| written in (& - “hes form. If you get all As anc% Bs on your report
-- card, then your family will let you choose
a restaurant for dinner,
The hypothesis of a

If you get all As and Bs on your report

* portion of the
statement,

card, then your family will let you choose
a restaurant for dinner.

The conclusion of a
conditional statement is the

If you get all As and Bs on your report
card, then your family will let you

“iniry" portion of the
statement.

cl‘mose a restaurant for

dmnel

Examples: For each conditional statement, tdentify the hypothesis and the conclusion.
1) If two angles are congruent, then they are vertical.
?‘w‘@‘ ﬁ"«g/{l’hJ i ia THARYS o

I

2) If water is cooled to below 32°F, then it will freeze.

v

LA LAy

You try #3 - 4!

3) If a ray bisects an angle, then it divides the angle into two congruent angles.

Caw DA STl

ﬁﬁx{jg% Gy %

4) If Christie passes her driver’s license test, then her parents will let her drlve the family car.

?-\ ;ﬂ:}é ﬁ“%‘m{ 4; V5
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a counter-example. Ao ounter—example is a specific example that shows that the statement is not true.

Examples: For each state below, decide of the conditional statement is true or fals . Ifthe

statement i§ false then write a Counter-example RS
5y If [Tive in Nevada, then I live in Reiio:

T U

£ .
st L Live in Spars. Carson Mm,;

6) If two angles are Complementary, then they are both acut

Fileey r/“.

L e e A

e S Y A
8) If a person drinks large quantities of salt water, then the person will get sick:

e —

Svyllogism pattern:

A syllogism is a collectlon of 3  or |Statement 1: If a, then 5.
more  iéniutiondl - statements, | Statement 2: If b, then e.
that follow a spec1ﬁc pattern to geta | Conclusion: If a, then ¢.

‘logical conclusion for the last statement. /

Start End
If Amy makes the track team, then she will have practice every day after school.
If Amy has practice every day after school, then she will have to walk home from school each day.
Conclusion: If Amy makes the track them; then she will have to walk home from school each day.

Shy f%ﬁf’f“ﬁé@x &
Examples: For each syllogism below, finish the last statement to complete the logical conclusion.
9) If Corey gets a job, then he will save up money.
If he saves up money, then he. wﬂl,lmy_a car.

Conclusion: If Corey GLES A O ,then he will ooy 4 &40
U + o

You try #10!

If two angles each measure 90° then they are congruent. ==

Conclusion: If two angles g adatiat’ %»»%% &mﬁzml en they,_are. i i »
is, %Eﬁi%%« ke
: ;‘;},u; =/ @ |
vt N %Ki»% Watch one of the most famous syllogisms ever!

005% et O https;//www.youtube.com/watch?v=QCDPkGjMBro

Ffll) ake your own syllogism with at least three statements. 4 y
- Iy e’f% @awmw» M “5.. % WOHeLs - Iv 4 5‘;*« T Vggilp, s Rl Thrteds will @;\M-
o T b vk, TE L puer b, e T BO

i,

{"§
én'i
~ty
b

fur ety ik
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A proof is a series of - Statement. | - Reason -
Stitlresn ™S using 1. 1.
HLGSERS to provide
- . 2. 2.
evidence for a conclusion,
3. 3.

If x = a, then x can be

it

¢ Substitution Property of Equality.

Yo iy s b A : Duamnd ™ nB ust Whetd

dpeniued with a for any PG LI T« NV
statement.

¢ (iven

o If two angles are congruent, then they have the same measure.
o Iftwo segments are congruent, then they have the same measure.
¢ Ifapoint is a midpoint, then it divides a segment into two congruent segments.
e Ifanangle is a right angle, then it has a measure of 90 degrees,
o Iftwo angles are complementary, then they have a sum of 90 degrees.
- o Iftwo angles are supplementary, then they have a sum of 180 degrees.
o If'two angles form a linear pair, then they have a sum of 180 degrees.
o [ftwo angles are vertical, then they are congruent.
¢ Ifaray bisects and angle, then it divides the angle into two congruent angles,
« Iftwo lines are perpendicular, then they intersect at right angles,

A A
k"‘ﬂ:}f’#{g“:ﬁ

Example #1: Complete the proof below.

‘&f{; v

oo g“ EM

fleen mesd = 90°

,,,,x"

Prove: £A is aright angle.

“\m

e Statement .. Reason
1. msA -£'90°wz 1. Given
2. ZA 1sa11ght angle 2. T8 an £ weasuts A0 Yhee (S g

1 E}%%w“‘: L
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Example #2: Complete the proof below.
Given: YY = Y7 N SR
Prove: Y is the midpoint of X7, ety i
A
~ Statement ~Reason
1. XY ;f_ YZ - 1. Given
2
2. Y is the midpoint of XZ. 2000 4 D BAMLS 4 Slapernt ndS LY Sedresnis,
Yo, 5005 A& pedlpiind i
Example #3: Complete the proof below.
Given: m<sE +msF = 180°
Prove A.E is supplementary to LF
Statement g Reason
1 meE QmLF t 180% 1. Given
2. £F is supplementary to ZF. 2,08 L As hawt & Sk 0F 8D e By ard

Example #4: Complete the proof below.

Given: £E is complementary to £F and
tE =/B
Prove: 4B is complementary to £F

: }h;{@é@%@ < ﬁ,@«.% .

Statement

“Reason =

1. 2Eis complementamy to LF and

1. Given

. ZE = 7B

[

2. Subseilihian

ey s
5’;;5}@?’(2’1 G
N i

Example #5: Write in the reason for the

Given: £5 and 27 are vertical angles.
Prove: £5 = £7

second step.

- Statement - Reason
1. 25 and 47 are vertical angles. 1. Given
2. 2527 & 2.8 g Os ot NerdilAl, deom Y gre .
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Example #6:
Given: p@/q
Prove: <1 isaright angle,

Segments DRHS

o parpedidiar

T Statement

1. p(Lig

“"M\

L.

Given

2. 4&.1%.%&?%@:&1‘}5}2.@}

2.

2
} b
LV S

.

Example #7: Finish the proof below.

VALS A8 L At R itttk o righdy

Given: 22=¢£3 and £1 and £2 are vertical angles

Prove: £1 = 23

14

Statement

7 Reason

Given

= 43 and 21 and 22 are vertical angles | 1.

2. 21 ={22 ok 2.1F L s arl uprnial than traw At 2

A

1 = 234 7

it

Example #8:

Given: AB = CD,AB=8cm
Prove: CD =8cm

3. Subsniviibn Yaperhy of Eauaiity
|8 [

T Reas(}n .

" Statement
1. AB=)CD,dB =8 cm)

(riven

2. AB(=CD

IF T StaretntS Gt 5, thun dhén ROWE the Sawe e

3.CD £8cm &/

1.
2.
3.

SubsShn ey Pooper. of TDduattha.

LF

< -
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Ch 2 Study Guide
Collinear; Points are collinear if they are on the same line (even if the line is not drawn)
Point of Intersection: If two lines cross, the point of intersection is the point where they cross.
Segment Addition Postulate: If B is between A and C, then AB + BC = AC
Congruent Segments: If two segments are congruent, then they have the same length.

Midpoint of a Segment: If a point is the midpoint of a segment, then it divides the segment into two congruent
segments.

. . Xi+x +
Midpoint Formula: M = (—LZ“% , X}“Z“X?")

Pythagorean Theorem: a? + h? = ¢?

Distance Formula: d = /(x; — %)% + (¥ — ¥,)?

Plane: A plane is a two-dimensional flat surface that extends to infinite in all directions,
Coplanar: Shapes are coplanar if they are on the same plane.

Parallel: Parallel lines are coplanar lines that do not intersect.

Perpendicular: Perpendicular lines are lines that intersect to form right angles.

Skew: Skew lines are non-coplanar lines that do not intersect.

Conditional Statement: A statement written in “if-then” form.

Counter-example: A specific example that shows a statement to be false.
Syllogism: A collection of at least three statements that follow a pattern to a logical conclusion.

Reasons for Proofs:

Given

Substitution Property of Equality.

If two angles are congruent, then they have the same measure.

If two segments are congruent, then they have the same measure.

If a point is a midpoint, then it divides a segment into two congruent segments.
If an angle is a right angle, then it has a measure of 90 degrees.

If two angles arc complementary, then they have a sum of 90 degrees.

If two angles are supplementary, then they have a sum of 180 degrees.

If two angles form a linear pair, then they have a sum of 180 degrees.

If two angles are vertical, then they are congruent.

If a ray bisects and angle, then it divides the angle into two congruent angles,
If two lines are perpendicular, then they intersect at right angles.







