Basics of Geometry — Part 1
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Geometry means gecth s weh!n"‘ ;S and it
involves the properties of points, lines, planes and figures.

What concepts do you think belong in this branch of
mathematics?
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Why does geometry mattere When is geometry used in the
real world?

Measwenect.

r)cq.‘ﬁn l)u: ’ J\"j(% 5V¢.}:a‘ a.m\’y 5.5 )
Ffoorﬁ



Points, lines, and planes are the building blocks of geometry.

Draw a representation for each of the following and fill in the
appropriate notation on the chart below.

Description

Representation

Notation

A point is a precise
location or place on a
plane. It is usually
represented by a dof.

F)o.‘nf A

A line is a straight path
that contfinues in both
directions forever.
Lines are one-
dimensional.
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A plane is a flat,
two-dimensional
object. It has no
thickness and extends
forever.
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A line segmentis a
portion of a line
located between two
points.

A ray is piece of aline
that starts at one point
and extends infinitely
in one direction.




same endpoint.

Definition Representation Notation
An angle is formed by C
two rays with the A ¢t CAQ

The point where the
rays meetis called the
vertex.

Vertex M.

Parallel lines are two
lines on the same
plane that do not
infersect.
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Perpendicular lines
are two infersecting
lines that form a 20°
angle.
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What can you say about multiple points on a line segmente

TLQ‘)' all e on Hhe Same
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X

e ia Seament Addition Postulate

Postulates &

Theorems If three points, 4, B, and C, are collinear and
B is between A and C, then AB + BC = AC.




Let’s Practice!

1. Consider the diagram below with parallel planes P and

\9

A @ B
| =

a. Give at most 3 names that represents the figure in the
diagram above.

i Figure Name(s) denoted in diagram
Point Ot Ny Pont 8, Cont C
Hine Ine w e 4 AC

- P, P S

Line Segment Ac CD Ce

Plane ﬁ_u p'mc ¢
Ray ‘i \ 53 Ea

Angle L AC€

Parallel Lines

ine. W ‘lo‘«c,‘f — Lon)—
Perpendicular Lines (z";:__‘_ EC. C-D.J- FD

Segment Addition Ac + CD* AD

Postulate

b. Point C lies between points A and D. If AC = 7 inches

and €D = 1 3inches, what is the f-AD2-
ac+ep< A C 20529@

M+ 13 A0



2. Point D lies between points P and Q. PD = '3_ﬂ‘6'.'--~\\
DQ = 2x + 4. PQ £30. Whatis the measufe of PD? )

PR: 20%) #4212
P D Q
PO+ DR* P Cxz 20
3)(*6*' :bu»"{: 30 X_:LI

no-< 30
L k | po* 3N+
|
Try If! i H.Lté
3. Consider the diagram below. filﬁ ”
W / F
@ @ ®
R
T F

a. Detftermine if the following statements are true or false.

F Points W and F define a ray.

F Wil =WF by the Segment Addition Postulate.
T Points W, I, and F are collinear.

T Points W, I, and F are coplanar.

b. Point I lies between points W and F. WI = 7x — 3.
IF =2x+4. WF =15 —21. What is the measure of

WF?
wT+ITE=wt vy 1
Tx-3 + 2w < 15x-2) 3
qx +‘: ‘QX‘Z‘ | WF"" IQX"Zl
|2 bx -2 wFes(d) -l
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Section 1 - Topic 2
Basics of Geometry - Part 2

ﬂ Let’s Practice!

1. Consider the figure below.

),

Select all the statements that apply to this figure.

A, B, C, and D are coplanarin R.

A, B, C, and F are collinear.

A, B, and N are collinear and coplanarin R.
B lies on AN.

A,C and F are coplanarin R.

O _C,D,EandF lieonR.

AN + NB = AB

O
O
o
uf




Try It

2. Plane Q contains 4B and BC, and it also intersects PR only
& at point M. Use the space below to sketch plane Q.

For points, lines, and planes, yoC} need to know certain
postulates.

A postulate is a statement that we take to be
automatically true. We do not need to prove
that a postulate is true because it is something
we assume to be tfrue.

Let's examine the following postulates A through F.

A. Through any two points there is exactly one line.

B. Through any three non-collinear points there is exactly
one plane.

C. Iftwo points lie in a plane, then the line containing
those points will also lie in the plane.

D. If two lines intersect, they intersect in exactly one
point.

E. If two planes intersect, they intersect in exactly one
line.

F. Given a point on a plane, there is one and only one
line perpendicular to the plane through that point.




Let’s Practice!

3. Use postulates A through F to match each visual
@ representation with the correct postulate.

\




BEAT THE TEST!

® 1. Consider the following figure.

Select all the statements that apply to this figure.

E/ m is perpendicular through P to 7.
O C, D, E,and F are coplanarin 7.
O D, P, and F are collinear.
EI{F__Cis longer than DF.

DE and PF are coplanarin T.




Section 1 - Topic 3
Infroduction to Proofs

What are the next two terms in the following sequence?
5,7,11,17,25,.. 5 Ul

R R AN

ERER

If the following pattern continues, how many dots will the fifth
figure have?

PaAPAN

)0

+6@

fﬂd(ﬂjﬁ € reasoning is a type of reasoning that reaches
conclusions based on a pattern.

A CDVI\{GLUKW is a statement that is based on inductive
reosoHing but has not yet been shown to be frue.






Make a conjecture: Based on the table, how many llamas
would you expect the farm to have in year 7¢

Number of llamas at Sunny
Day Farm
6
14
22
30

Year

AOWN|I—

Conjecture: i&dﬂ U\ﬁOLY' e pumber of lloymas
N0Lose by € In o 7, T
wowld {}ép{& j‘{ (la Vm&d

To show that a conjecture is true, prove it is
true for all cases, not just a few.

ACOUV\JVW@%O\W\P is an example that shows a statement or
conjecture is false.

What is a counterexample that shows the statement, “If a
number is a prime number, then the number is an odd

number,” is falsee
Prime #5 -‘@/3/ o1,
The number 215 prime ond OO7





Read the following statement. What can you logically

conclude?¢

If m£A is less than 90°, then A is an acute angle.

msA = 85° .

Sthee m LA <90°, Hven L RS on
acuie MW

%ﬁdwjﬂ'\/ﬁ reasoning is a type of reasoning using given and
previously known facts to reach a logical conclusion.

In this course, we will use deductive reasoning to prove
statements. There are three different types of proofs:

Type of Proof

Definition

Two - olunn

uses a table and explicitly places the
statements in the first column and the
reasoning in the second column

P arug, roph

the statements and their reasoning are
written together in a logical order in
paragraph form

Cloww Chawt

a concept map where statements are

placed in the boxes and the reason for
each statement are placed under the

box






Let's Practice!

1. Complete the two-column proof to prove that x = 5.

Given: LM =3x +1 L 2y M- N
MN = x + 2 ° * *
LN = 23 N N —
Prove: x =5 LD
Statements Reasons
1. LM =3x+1 1. Glven
MN =x + 2
LN = 23
2. A\ T =25 |2 Segment Addition
Postulate
3. UXT 5=23 5 3. Equivalent Equation
Db = o "
4, 4. Addition Property of
Equality
o. 4x =20 | 5 zqui vadont Zquahion
L - },ELO
6. q\HX - L% 6. Multiplication Property of
B Equality |
7. K=D 7. ngm@wt %WU’HGV\

What will the first row of a two-column proof always be?
Tho 6“(% mae/wmﬁr@?,

What will the last row of a two-column proof always be?¢
The Stakomant wou Wt Hry oy
TO  provt.





2. The given figure is a square. The expression represents the
area of the square. Use a paragraph proof to show that

the length of one side of the square is (2x + 3).
Jrlgutrt IS @ SO&WAPC

5 Given: Area = e +12x +9
'\(,\;&“ Prove: S’d{ O‘L SC(//UOWCC va/}'g

&
We are given the area oF Hha Sguarc
S repreSented bo T XpresSion

bxmﬁ AT 9 :mmom of O SGUAT

- a;g
£ n LA S Hhe [engtn O
mﬂdﬁmgz%n‘d ff% can factor Mr%w (MS
erufo% Hu side of the gilh dquavt can

Pc(pva{md by the expresston KXt S

3. Use the word bank to prove the conditional using a flow
chart proof.

If 22 = 2, then x = 10.
xX+5

(}i/en Subtraction Property /x%"{:/i
3x745) Dis’rriyﬂ(e Property

x/ﬁ%)
S’x//Zx +10
Mul’riplicpﬁ&w Property

oF _2xHO
staRT—{ 52 =[BT L o g

U %pl;c@vor\ D\sﬂrlwrgﬁv S wptradHon
\ 0pey’ 2
Givtn %&Q WV\ QE%% Qmﬂ%ﬂﬂ)&

@m@auf






Try It!

ﬁ%) )ng/q)ﬁj ?)

4. When a natural number is added to three and the sum is
divided by two, the quotient will be an even number.

Which of the following is a counterexample to the
statement above?

© @ @ &

13;3 = 8, which is an even number. @QO\W[‘Q

st corc
1he

12 . .
—+3=9, which is not an even number.
3+4

7 . .
- =7 which is not an even number.

The statement is correct. There is no coun’rerexﬁ%ple.





BEAT THE TEST!

1. Consider the diagram below and finish the two-column
proof to show AC = BD.

Given: AB = CD A B C D
Prove: AC = BD ¢ ¢ —e ¢
Statements Reasons
2. pL="1BC 2. Reflexive Property
3. AB + BC = BC + CD 3. Add Hion %WH%
of iqm&ﬁdﬂ?
4. AB + BC = AC jeﬁij Add Hon
BC + CD = BD \OSﬂxﬂ
5 AC=BD 5. Substitution






Section 1 - Topic 4
Midpoint and Distance in the Coordinate Plane - Part 1

Consider the line segment displayed below.

A C B

10 cm

The length of 4B is 1O centimeters.

> Oistonce is an amount of space (in certain
units) between two points on a _@M

Draw a point halfway between point A and point B. Label this
point C.

What is the length of Zc2 DM

What is the length of CB2 D @M

Point C is called the V"\'\L’Jro'u\‘f of 4B.

Why do you think it's called the midpoint?
T4'S v A widde of A ond ©

(o o £rowm  eadn Pd\wk)




Let’s Practice!

1. Consider XY with midpoint R.

*
X R Y

a. What can be said of XR and RY 2
Y

IR

AR
distnce 7o = distonce

If XR is (2x + 5) inches long and RY is 22 inches long,

b.
what is the value of x?2

-5 -5




2. Consider the line segment below.
(2.4 Cwm

A/\_}%/—\B

(7x +8) cm (9x — 8) cm

a. If ABis 128 centimeters long, what is x2
(Fx4%) 1 (x-%) =128

qx +‘—\°\x‘-—\'2ft L\' \5 (Lﬂ

= \1.‘6 % =4

———"

L) S
b. Whatis the Ieng’rh of AM?¢
3x 14 27+

= ‘o(o ¥4 \P\M (o‘-\o,:\

c. Whatis the Ieng’rh of BM2

e

Qx - —-DiE:L P T@‘:—_—, b‘\’cv‘;\

=LY

d. Is point M the midpoint of AB2 Justify your answer.
— —
o, AN - Te
X=4 Xz 4

3 (g = al4y-4
by = Wy




Try IH!

3. Diego and Anya live 72 miles apart. They both meet at
their favorite restaurant, which is (16x — 3) miles from
Diego’s house and (5x + 2) miles from Anya's house.

Diego argues that in a straight line distance, the restaurant
is halfway between his house and Anya's house. Is Diego

righte Justify your reasoning. ) -
Dleg 6 "X c\g\\—t
Diege Vst Aayas
o —@ —0
\bx -3 5x+2

Yind x, —
(5x+2)+ -3z Neq Ky Moot T g poiert Hhen:
Sx 1L ¢ X2-3 =T Eké;:’% ?%\t‘\'zr} ‘ 61‘\'1”3.0
“ 1\\ - 1(-!:7\' Ny = 5 5(A3)¥ 2 =%
\ B 1.24005 t L =3l
%X =33 4
™ r= o Q4088 7 36\

Midpoint and distance can also be calculated on a
coordinate plane.

The coordinate plane is a plane that is divided into B\

regions (called quadrants) bv a horizontal line (___X-aXi$ )
and a vertical line (___y-axis ).

> The location, or coordinates, of a point are given by
an ordered pair, l:\_q ) .




Consider the following graph.

:O‘\
- <

Name the ordered pair that represents point A.
(' Ll - L\>
Name the ordered pair that represents point B.

(3)

How can we find the midpoint of this line?
Find the mdpont of ¥ -coothnades
o W W\\c}go\v\—\- of y- cootdinates

\ \
The midpoint of AB is _~ “& /= ).




Let’s consider points X and Y on the coordinate plane below.
y

!

®
Y (er yZ)

®
X (xll yl)
-

y

Write a formula that can be used to find the midpoint of any
two given points.

M‘\b?ﬁ\\?\' Cog *coocdinodes t KitXe

. 1
M\d?d\'(\'\' {oc \rcoocclmodes .'WI‘|¥’L

T
MAd oowt (M VY >
\GQN\ 51()("\/\1 ( — __—_L__?'




Let’s Practice!

4. Consider the line segment in the graph below.
y

SN N
- ﬁ 0y E (- x
%saa2y01 23456

I):(ind the midpoint of 4B.
1T Mdpowdt . =
Xe- 4 deotae
-3
\‘1,: 1

5. M is the midpoint of CD. € has coordinates (—1,—1) and
M has coordinates (3,5). Find the coordinates of D.

o=\ My Wil

*\ ’,"\ ‘V\ ./‘J‘
Yz % (1) g ——\Hn. (L\
My =75

02 -\xyy
4\

3=,

_

‘h,— \
“\\: z

-—""__’

() 5 - — )

oz -\tYa
s\ Y\

“'11

Mx="t

"7@\\\)

\
e
l



Try I

6. P has coordinates (2,4). Q has coordinates (—10, 12) Flnd
the midpoint of PQ. ’\Q\ “ k\t

L = M\OQO\T‘\' / \ /

* _
*L:/\B P .\,\f-
‘\:\’\ Q/ ’

few MV \(a . )

/. Café 103 is collinear with and equidistant from the Metrics
School and the Angles Lab. The Metrics School is located
at point (4,6) on a coordinate plane, and Café 103 is at
point (7, 2). Find the coordinates of the Angles Lab.

() VORI 0
AN ClC O N\%‘QJ, Lo

X - 1\ "\'\{'L
Mo 278 My
o = o B @ = S0
v 1
%, Y= bt Yo
\A ;_‘_\j\ (-
4
—2-=Ya
|0 =\ \ ——
Mg\\ eq Lo 19 | ocated




Section 1 - Topic 5.
Midpoint and Distance in the Coordinate Plane - Part 2

Consider AB below.

y
EEEY RN
— : 5% ; -
| | i4/TB
AA---[{
! 1 ! C | ;
0
16—5—4—3—_2—_1] 012345 -l
s_3
4 +—
-5
—6‘-'1

Draw point € on the above graph at (2, 2). /

4
/

What is the length of AC2
D units

What is the length of BC?

Loy

Triangle ABC is aright friangle. Use the Pythagorean Theorem |
to find the lengthof AB. =t ;27 ;(K‘B) * RO =19
2.5 +4 = (@hs )" 7o = 24 wnts
4 - G\_%)j’
zq = ®




Let's consider the figure below.
y
A
c (x2,¥2)
b
X (x1, )1 -
&t )2 :C'Lx

Q“L‘x\\t't (\(‘L— Y‘SL - At

y

Write a formula to determine the distance of any line
segment.

WG

X) .\(Y Y)L

- f),)\

+(YL )




Let’s Practice!

1. Find the length of EF.




Try If!

2. Consider triangle ABC graphed on the coordinate plane.

®

<

-

o— N W b 00 O

i
-l

3'2\

| i
o O A W

g '

Find the perimeter of triangle ABC. —> Ko, + B¢ t AC

i = V(W)™ 4 (2)”
=J (-5t + CH)*
=y 2514
Sl

-_—

0

fﬁ ~ 615 Uﬁ\)(ﬁ

dT\'(—, N (C) T €z (3))
=N D)4 W)
= T4

<5 =

J & = WO\ a (>0
= TGyt a T

~N oy \\v

-{1¢9

a@(,': Sunds

?eﬁ wedeC

st

- 541542

e S S

*

ARC \3unts




BEAT THE TEST!

1. Consider the following figure.

Which of the following statements are true? Select all that
apply.

& The midpoint of AG has coordinates (—gg)

O DE is exactly 5 units long.

O _ AD is exactly 3 units long.

o FGis longer than EF. ~

M The perimeter of quadrilateral ABCD is cbop’r 16.6 units.
The perimeter of quadrilateral ADEG is about 18.8 units.

O The perimeter of triangle EFG is 9 units.




Section 1 - Topic 6
Partitioning a Line Segment - Part 1

What do you think it means to partition? :
L PP ofthons
\\ é\\“\s\on \\Y\-\' 0 (Y (k\s‘(f\\al):‘\(}ﬂ XA P
of S\Wares.

How can a line segment be partitioned? .
Beo- W PIURS  wf poindS nside e W
segnert

In the previous section, we worked with the M\o'?(mxt' , which
partitions a segment into a 1: 1 ratio.

A ratio compares two numbers. A 1:1 ratio is
stated as, or can also be written as, “1 to 1",

LQ&\“&
N
Why does the midpoint partition a segment into a 1: 1 ratio?

midogwt  breok  sedment wto - €dual pReses

How can AB be divi‘ded into a 1_:53 ratio?

\&f\/
A/H\T\\Aﬂw"“’?“*

— % ! B

¢




Consider the following line segment where point P partitions
the segment into a 1: 4 ratio.

A P B
|\ J\_ J
Y Y
1 4

How many sections are between points 4 and P2

pu

How many sections are between points P and B2

L\

How many sections are between points A and B2

5

In relation to AB, how long is AP?2
e

In relation to AB, how long is PB2

"\/5

Let's call these ratios, k, a fraction that compares a part to a
whole.

If partitioning a directed line segment into two segments,
when would your ratio k be the same for each segment?

When would it differ? gu. 1 pOCtitiored  With midocing
Othesee ) W woud e NEerendt |




The following formula can be used to find the coordinates of a
given point that partitions a line segment into ratio k.

(x,y) = (x1 + k(= x1), 31 + k(y, — J’1))

Let’s Practice!

1. Whatis the value of k used to find the coordinates of a
point that partitions a segment into a ratio of 4: 32

2. Determine the value of k if partitioning a segment into a

ratio of 1:5.




Try It

3. Point A has coordinates (2,4). Point B has coordinates

Q (10,12). Find the coordinates of point P that partitions 4B
" in the ratio 3:2. k. =%,

Fund Yo
7t %5 (10-2)
1x 35 (&)
1+ s

34

g =%

X?':(c. s

O

N 4

ek AR ey,
e | ft\:,‘b/b(\q_.\ﬁ
. s (4)
o At
2 % 14
| e /e =44
~12-10-8 6 ~4 2 [0 2 4 6 8 10 Pl
R YP:bg
e P
6|
-8

[€ (G.1,4F] ot g,

4. Points ¢,D, and E are collinear on CE, andCD: DES =.Cis

located at (1,8), D is located at (4,5), and E is located at
(x,¥). What are the values of x and y?2 N

¥)-5
XK-‘-)\—#%GP'\):LI Neo = i3 @“‘3

%
O (-2)=4 2+34° %
-5 -
5 3 ...L‘ 5
-— _ - S D ':,Q
% ?x q -—z‘f\(
-5 3
) UogxEg y=O




Section 1 - Topic 7
Partitioning a Line Segment - Part 2

Consider M, N, and P, collinear points on MP .

What is the difference between the ratio MN: NP and the ratio
of MN:MP2 Koo MN (N compo®s Paffsto pords T+

comeaces ™ Phetitions . Rodie - M\ M¥ compoces
?&\&’5 to tht W 5o the OO eQuas We Sactor K.

What should you do if one of the parts of a ratio is actually the
whole line instead of a ratio of two smaller parts or segments?

K= ¢0to of pott-to-whde
Yot 90w Q\%e\amic wethod.

Let’s Practice!

L poctole A =
1. Points P,Q, Ond&ore collinear on PR, and PQ: PR = Pis
O

located at the origin, Q is located at (x,y), and R is
located at (—12,0). What are the values of x and y¢

()('\D —_‘(x\w_fxfx‘}, Y\ws'(\l,__y»
= (043 (-12-6) o+ (6-O))
=0+ (-8) ox0)

—~ %!
S ('Y:C)\ —> \Y\{’:&S



2. Consider the line segment in the graph below.

-6-5-4-3-2-1101/2 3 4 5 & x
« A

Y
a. Find the coordinates of point P that partition 4B in the
ratio 1:4. _\ o
pact: pact ¥ =73
Gy = Q15 (34), -1 e (460
A CGERNLDIN s,

b. Suppose 4,R, and B are Eo_l} R'ar on 4B, an
AR:AB = . What are the coordinates of R2

Vot whele \E%\
(x NP @‘q(t\—\\‘ ~\A (»\—(r\%}

:(\*5— -\t 2 ),




Try It!

3. JK in the coordinate plane has endpoints with coordinates

Q (—4,11) and (8,-1).

a. Graph JK and find two possible locations for point M,
——, SO M divides JK into two parts with lengths in a ratio of

@)1:3. ¥ S0Mtimes Yo COn Ut the "a"“(’h 4o

PO\V'\"\*'\U\.
2 ¥ > y
TR
\ossi\de. = o| VYoot \e
Locekon, ¥4 Ne| Location ¥ 2
MaGVve) M2 (3,2)
O |
-6 1
EEwINN
0
.-12‘ ﬁ

*\)e(\gy usag e ool methed
(sugaest ~this 11

b. Suppose J,P, and K are collinear on JK, and JP: JK = g
. pact i whde
What are the coordinates of P2 el
-3

(x‘\‘) = (-443 (-—(—LD}' & 3 («\-—\&))

= (-nﬁ 4, 11+ (-H}
e (b'})/”\@(o&)

*V(‘\,ﬁ) (1\50 \Ab(\‘ﬁ @ ‘\,Q Y"“ '\‘(\\\C‘\‘ H\" XL A“C' xl‘




BEAT THE TEST!

1. Consider the directed line segment from A(-3,1) to Z(3,4).
O Points L, M, and N are on 4Z.

L(-1,2) M (o, —) N(1,3)

Complete the statements below.
The point w\ partitions AZ in a 1: 1 ratio.

The point L. partitions AZ in a 1: 2 ratio.

The point & partitions AZ in a 2: 1 ratio.
\
The ratio AL: AZ = =




i
Section 1 - Topic 8
Parallel and Perpendicular Lines — Part 1

® Graph A Graph B

y
b

’{E:—wv

These lines are These lines are
pacalle) . 2&9endiculac .

The symbol used to The symbol used to

indicate parallel lines is indicate perpendicular

\|_. '\C\ linesis <+ . &%.5
V]
Choose two points on each graph and use the slope formula,

227N +4 verify your answers.

xz—x1'

What do you notice about the slopes of the parallel lines?

SaMe.

What do you notice about the slopes of the perpendicular

ines? Ty product  of  thac S\opes 1o .
Negarie VRecipoca

What happens if the lines are are given in equation form
instead of on a graph?

COmp ice 6\09@‘3 ok e0dn e?)ua'fion




Let's Practice!

1. Indicate whether the lines are parallel, perpendicular, or
neither. Justify your answer.

a. y=2xand6x=3y+5 (’accq\af\ .\o(f,cius& 5\opes
Shwm

b. 2x—5y=10and10x+4y =20 (YecpendiculoC , \RLOLR
M=t M=z - - -5 M peoduct of
5 L\ - 7 .

C. 4x+3y=63and 12x — 9y = 27

= "_,b‘- ™M 7%\-— N Q_,'\‘“\JS
D.

d x=4andy=-2
M= vadeSined M=0 | Verpendicylon




Try H!

2. Write the letter of the appropriate equation in the column
O beside each item.

A .x=-5 B.y=—%x+1 C.3x—-5y=-30| D.x—2y=-2

Undekined: M=3 M=
(_|Aline parallel toy =2x + 2 M= 2
LA\ A line perpendicularto y = 4 M =0
N |Aline perpendicular to 4x + 2y = 12 V\/\ - -7
\b |Alineparalelto2x+8y=7  M=-4




Section 1 - Topic 9
Parallel and Perpendicular Lines — Part 2

Let’s Practice!

1.  Write the equation of the line passing through (-1,4) and
perpendicular to x + 2y = 11.

M:' ’% M’\_sl
U= t-V+b
W--11b

bb _//

\’ - tatlo

Try It!

2. Suppose the equation for line A is given by y =@— 2. If

line A and line B are perpendicular and the poinT{—4, 1)
. . 'T__""'——--u..__ . .
lies on line B, then write an equdtion for line B.

My=3 |= 3 ()b

- =\v 4\,
/-__'3_

\ A
— - —";
= = N~ 'bK

_}\e(




3. Consider the graph below.

cpendwlaf
a. Name a set of lines that are pg;quei- Justify your

answer. fine. 0 4+ Line w AN -
O M\? —9'3’ Mn==t ’7:( 3>

2-5)

pacalle)
b. Name a set of lines that are perendissiar. Justify your
answer.

-3 -3
Lie 0 Wheo M=z Me=3

M? :MC




BEAT THE TEST!

1. The equation forline A is given by y = —%x — 2. Suppose

line A is parallel fo line B, and line T is perpendicular to line
—————ETET— ———— e —n

A. Point (0,5) lies on both line B and line T.

pownt = (0,9) J_=rutb

M= =2 Y2 2445
G o -\'-nx\_\

art A: Write an equation for line B.

>

Part B: Write an equation for line T.

pant: (0,5)  y=wxib
. —

S eEtt




2. A parallelogram is a four-sided figure whose opposite sides
are parallel and equal in length. Alex is drawing

parallelogram ABCD on a coordinate plane. The
‘ O arallelogram has the coordino’re and
* pB-) A® \\ O and

o W\ B
Which of the following coordinates should Alex use for
point C2 _ -1-7 __::\_.._._\
ASS M - - =
% (61 —3) 0 - L‘
® (4,-5) - y
% doc TT D2
3 ® we 5 =727
— _ _ 54V 4
A“ \\ %C @ M - “ -9 :-7\-:\

o M=)
@ “-¢ MeD 8
@M:*S’("‘—),,—‘-— @ Ta

T ¢

~5-(-2)  _a4
M- > - -2
@ “-0 M

=2
-




Introduction to Coordinate Geometry

_Qw&ﬂﬂh ’\”’”H"ﬁ involves placing geometric figures in
a coordinate ﬁlone.

So farin this course, we have used coordinates in the following
ways:

Formula Description
+
Midpoint Formula (55-& ) y—'i-"t--‘b) lna'#wu‘ Fw’d‘f'
Distance Formula \[(x,-x,)’*él;-‘l,)" 'Ma-#l ol AigM+
Ya-Yi The rate of change
Slope Formula k. aY /ax

L-) Vertical ch:gi

horizaatx! c‘kuja.

Let's Practice!

1. Given A(—4,8),D(—7,4), and H(-3, 1), plot the points, and
trace the tfriangle.

- N
*E‘I& | f
\ -

s

)4
N |
N 4;‘_
[ "4 ‘
S

=
[

«7

I
)
I
0o
5
L
i
N
]
N
~
o
&
|
5




a. Whatis the perimeter of the friangle? Round to the

nearest hundredth. 1y gym o £ Hhe lenj'ﬂ's of
each sile o‘pa P"Yﬂm
po: [P+ 42 = At = (35 =6 vah

b Vg s 32 = Vipra * Va5 =5 veb

- =z V50 ¥ 3.0% W‘r'”
AV 9+ 32 T VI —
b, =170 ua.b
PMM& 2Aoy
b. Prove that mzADH = 90° using the slopes of AD and
DH.

= P S'opes art orfosi‘k rwpﬂ’l‘lj

m, =4 AD L DH , because -‘%u
> -3
.3 } \.u{ oﬁ,ogg'k mlpﬂtJ 0! -‘-i
M’u - q- .

mz ADH = 70

c. Find the area of the triangle. Round to the nearest

hundredth.

B, - 4o
-1 5
Aanw 3(53 (5

= (3.5 Squan onits
Adﬁb" , !



2.

Consider frapezoid BADC in the figure below.

Given that E is the midpoint of CB and F is the midpoint of
AD, show that BA || EF || CD using a paragraph proof.

Given: E is the midpoint of CB.
F is the midpoint of AD.
B (3,3),A(5,3),D (7,1), and C (1,1)

Prove: BA || EF || CD

i 3+
Since E 15 b mufom" o} C& Eis (315 )—(?3)
Since F is He "‘"!P““* of Ab) Fis (ﬂ* ) (613)

. =9 -0_n. -0
Wow , fht shpes art 2 m =220 m, =020 M 25:0,
D.

Siace #15 all have He samt slope, BAIl EF/’



Try it!

3. Cherise is planting a vegetable garden in the shape of a
triangle. She plans to plant tomatoes on the left side and
peppers on the right side of the partition that is
perpendicular to ON.

length of garden (feet)

N

i |
- 10 4+ n!
OY 1 2 3 4 5 6 7 8 9 10 11 12

width of garden (feet)

a. If Cherise has 35 feet of fencing, does she have enough
to fence in the entire garden and add the partition?
Round your answer to the nearest hundredth.

Fencine need is 10410 8 + 994 = 3¢.94
She needs Wﬂ“'k‘ﬁ move Hhan 34,94 L4 O/#b'da_s,

No, she does put hawt enough pacuj.

b. Each pepper plant will need at least 4 square feet of
space to produce the most peppers. What is the
maximum number of pepper plants she can plant in the
right side of her garden?

c 4 B! - 3
A';z;{ : L) = 1w =94 H

MM = G peppe placts



BEAT THE TEST!

1. Jerome and Erik start their hike at point 4 and follow the trail
in the counter clockwise direction. They stop at point W to

eat lunch. |
vy (feet) (5 ) B ) -
BN wl | |
-/ AKX |
—-|— 7 L ,‘?.'_ '\ — |
S . / | NV
! | |
_.5. r—— ..I. e - - i + —
| | | (5 |
NS | A T
| 5 t a |
‘ ‘ { {‘ / i
] o I I -
| | \ a . ’ |
:_I L . — g ‘
-t 5 3 4 5 Ie 78 o5 10 p o xlfeet)
Yy T

How many total miles have Jerome and Erik hiked when
they stop for lunch? Round your answer 1o the nearest tenth
of a mile.

(ﬁ+a+9+ﬁ+ﬁ'>1ﬁa‘f
(u+ 307 ) fet
A~ 13.5 -ea:{'



Section 1 - Topic 11
Basic Constructions — Part 1

What do you think the termm geometric constructions implies?

eo\ganey b Tods

The following tools are used in geometric constructions.

Straightedge Compass

Which of the tools can help you draw a line segment?

5 ‘\’CCX\%\N‘(QA%&
Which of the tools can help you draw a circle?
Ccomphs
Constructions also involves labeling points where lines or arcs

intersect.

An arc is a section of the CA$ cander €N of a circle, or any
curve.




Consider the following figure where EF was constructed
perpendicular to BC.

CT c
€
5E
C
< B{ A  s¢ }c_ >
C
C
C
F

Label each part of the figure that shows evidence of the use
of a straightedge with the letters SE.

/

Label each part of the figure that shows evidence of the use
of a compass with the letter C.

s~




Let’s Practice!

1. Follow the instructions below for copying 4B.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

A
o —
M N

Mark a point M that will be one endpoint of the
new line segment.

Set the point of the compass on point 4 of the line
segment to be copied.

Adjust the width of the compass to point B. The
width of the compass is now equal to the length of
AB.

Without changing the width of the compass,
place the compass point on M. Keeping the same
compass width, draw an arc approximately where
the other endpoint will be created.

Pick a point N on the arc that will be the other
endpoint of the new line segment.

Use the straightedge to draw a line segment from
M to N.




’ Try Il

’ 2. Construct RS, a copy of PQ. Write down the steps you
| O followed for your construction.

\
\
\

Doet poinds 0F COMPOdS ¢
ON\ 90'\\'\‘\' 2% ™

\dth
ke, UM w
. AW gt Of corgis ¥ ot
® u{“fﬁoz \ﬁonﬁmass on B, dews an
POWN

@ Cude & point OO occ, At \ine gt




Basic Constructions — Part 2

In the constructions of line segments, we can do more than
just copy segments. We can construct lines that are parallel or
perpendicular to a given line or line segment.

Let’s Practice!

1. Following the steps below, construct a line through P that
is perpendicular to the given line segment AB.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

$P

*K

Place the point of the compass on point P, and
draw an arc that crosses AB twice. Label the two
points of intersection ¢ and D.

Place the compass on point ¢ and make an arc
above AB that goes through P, and a similar arc
below AB.

Keeping the compass at the same width as in step
2, place the compass on point D, and repeat step
2.

Draw a point where the arcs drawn in Step 2 and
Step 3 intersect. Label that point R.

Draw a line segment through points P and R,
making PR perpendicular to AB.



Try If!

2. Following the steps below, construct a line segment
through P that is parallel to the given line segment AB.

7 0
g Ne
4

(2
Step 1. Draw line r through point P that intersects AB.

Step 2. Label the intersection of line r and AB point Q.

Step 3. Place your compass on point @, set the width of the
compass to point P, and construct an arc that
intersects AB. Label that point of intersection point
C.

Step 4. Using the same setfing, place the compass on point
P, and construct an arc above 4B.

Step 5. Using the same setting, place the compass on point
C, and construct an arc above AB that intersects
the arc drawn in step 4. Label this intersection point
D.

Step 6. Draw PD.

This construction is for parallel lines using the
rhombus method. Later on, we will learn about
the properties of rhrombi. The construction of
parallel lines is also the construction of a
rhombus.




BEAT THE TEST!

Consider the figure below.

)
R

Celine attempted to construct a line through point R that
is perpendicular to line q. In her first step, she placed the
point of the compass on point R, and drew an arc that
crossed line q twice. She labeled the two points of
intersection 4 and B. Then, Celine placed the compass on
point A and made an arc above line g that went through
R; repeating the same process from point B. Finally, she
drew a line from R crossing line q.

Part A: Celine’s teacher pointed out that the construction
is missing a very crucial step. Determine what the
missing step is and why it is so crucial for this

construction. ch-w cres abuwe 9 % _,;_e,
:&)f((edo ‘/l C & *"‘n ‘“vc .‘_JCffe‘)bl\

Fs.w‘ g, "’0 Car\w\lt‘} ﬂ

Part B: Another student in the classroom, Lori, suggested
that Celine can construct a line parallel to g
through R by drawing a horizontal line. The
teacher also pointed out that Lori's claim was
incorrect. Explain why.

'n-erc’ X ro WY ke k\\‘w i B4

?"4"‘" w,O contteuch S .“’



2.

Consider the diagram shown below.

o @

&
A

m < P

=
C D

Which of the following statements best describes the
construction in the diagram?

® AB | CD.
® 4B=(D.
© Cis the midpoint of m.
©® D is the midpoint of m.



Section 1 - Topic 13
Constructing Perpendicular Bisectors

Consider JK with midpoint M.

-~ @

\»
Draw a line through point M and label it r.

Line r is the segment Vovoectoc of JK.

A bisector divides lines, angles, and shapes into two equal
parts.

A segment bisector is a line, segment, or ray that passes

through another segment and cuts it into two congruent parts.

Consider JK and line t.

A
t
\
o\bm
(R
P
Y

Line t is the perpendicular bisector of JK. Make a conjecture

as to why line t is called the perpendicular bisector of]_K.r’
T qo° V¢ MOk Aelly me thot W £ 15 |

ndedeg

to Tk ocnd W Xk Mmocks Aol . tHhad £ S Qlse

_ bt ﬁ’




When you make a conjecture, you make an
educated guess based on what you know or
observe.

Let’s Practice!

1. Follow the instructions below for constructing the

perpendicular bisector Qf‘A_E. |
A

/ \

e
oo e

Step 1. Start with AB.

Step 2.

Step 3.

Step 4.

Step 5.

Place your compass point on A, and stretch the
compass more than halfway to point B.

Draw large arcs both above and below the
midpoint of AB.

Without changing the width of the compass,
place the compass point on B. Draw two arcs so
that they intersect the arcs you drew in step 3.

With your straightedge, connect the two points of
where the arcs intersect.




Try I
2. Consider PQ.

oP

R
A 2

n

°Q

a. Construct the perpendicular bisector of PQ shown
above.

b. Consider AB, which is parallel to PQ. Is the
perpendicular bisector of PQ also the perpendicular
bisector of FB\_Q Justify yo%mn‘swi-r‘?‘ Nt c\\ﬂ%%ﬁﬁ\y L
© oNn O -—
We do ne chuih eespendicdoc \o\s%c';!u of PQ
T K kol . ¢ need
To ke . pergedicular bisector of AQ KB needs
I H preduet OF oudeome ©F G Wngeizonta)
W&t Scom PR
3. Consider the diagram below. What do you need to check
to validate the construction of a perpendicular bisector?

Ve wid  onoth # - We dso mud to Mole

) ° *ef‘(‘,d"\‘\ Hw o 35
oeoe o € to & fery A P o & Vo
o Gow & W% Qom | Qo T Hhe BA

< IQ
P ot used +to dta

Hao +Hoo oces WUOW

= }
SQ.




1.

BEAT THE TEST!

Fernando was constructing a perpendicular line at a point
K on the line below.

<€ o— -
K

The figure below represents a depiction of the partial
construction Fernando made.

e

p K ; Q

What should the next step be?

Increase the compass to almost double the width to
create another line.

From P, draw a line that crosses the arc above K.
Without changing the width of the compass, repeat
the drawing process from point Q, making the two arcs
cross each other at a new point called R.

Close the compass and use the straight edge to draw
a line from the midpoint of the arc to point K.

@ = B-

P




Section 1 -Topic 14
Proving the Perpendicular Bisector Theorem Using
Constructions

Consider JK and line t again.

o/

\ -

“
) 3
C\Gm\a\g

W+

®k
What is the intersection between line t and JK called?
Mdpowt & Iy

Let's Practice!

1. Using the above diagram where line t is the perpendicular
bisector of JK, let M be the point where line t and JK
intersect, and let P be any point on line t.

?G\Y\_M
a. Suppose that P lies on JK. What conclusions can you

draw about the relohonshé) be’rween JP and KP?
Explain. 3@ 2@ bwuouse € will e lowated on M, thdh o

e wd powrt ot Je.

b. Suppose that P does not lie on JK. What conclusions
can you draw now about the relo’rlonshlp between JP

and KP? Explain. ’y\'\\\ R P ecowe t o proandiddas

‘o 3“' 5% On \bcn—hon 0¢ R on T LW peesene
con%mencc eluken 3¢ onMd iR, (omplsS Conticms W




Try IH!

1. Suppose that € and D are two distinct points in the plane
and a student drew line r to be the perpendicular bisector
of CD as shown in the diagram below.

A
s
o

-

e
e

3G

Y

Y

\ 4

a. If G is apoint on r, show that G is equidistant from ¢
and D. T widdy ot c.cmpass S eXOl
He Soame from © Yo & ond Crom Lt &

b. Conversely, use a counterexample to show that if Q is
a point which is equidistant from € and D, then Q is a

TAKE NOTE!
Postulates &
Theorems

point on r. b)e c,w\ 0\6\1‘5& the compass 0nd see that
\'\t_@"c useA Com Clo® wi\ \n&h e
¢ -E\«a—(tmwomw o 8 Q. x.Q we Put Q Onyuhee but on

Determine if the followmg s’ro‘remen’r is frue.

The perpendicular bisector of CD is exactly the set of
points which are equidistant from € and D.

- \
\cue 2\
Perpendicular Bisector Theorem
If a point is on the perpendicular bisector of
a segment, then it is equidistant from the

endpoints of the segment. The converse of
this theorem is also true.




BEAT THE TEST!

Consider the following diagram, 4 and B are two distinct
points in the plane and line 1 is the perpendicular bisector
of 4B.

> '\xl °
A B
IQ
l

Yozef and Teresa were debating whether P and Q are
both on I. Circle the correct response. Justify your answer.

@ef's wor Teresa's work

I measured the distance between A | P is on the intersection qf the arcs drawn

and P, and B and P, and the width of | in the construction process above segment

the compass was the same for both. | 4 s, tfic width of the compass is the same

Same happengd between A and Q, from A toPand fmm B to ‘P. Hopever,
and B and Q. Therefore, P is . .

equidistant from A and B, and Q is
equidistant from A and 8. P and Q
are both on line [ justified by ¥ the
Converse of the P’?pendicular
Bisector Theorem

is npt off thp infersesti. s plagy

ek to wese dstance +o
\\u‘a—“(’s{ i,

Great job! You have reached the end of this section.

Now it's time to try the “Test Yourself! Practice Tool,”

where you can practice all the skills and concepts

you learned in this section. Log in to Math Nation and
Test Yourself! try out the “Test Yourself! Practice Tool"” so you can
Practice Tool see how well you know these topics!






