
Chapter 4 Notes - Parallel and Perpendicular Lines Name.
Basic Geometry

4.1 Classifying Triangles

Goal: Classify triangles by their sides and by their measures.

Triangle: a figure formed by three ^WYYUIf 11 ^> joining three noncolinear J^^_

Vertex: a point that joins two ^\OJl'^ of the triangle

-->

Classification of Triangles by Sides
Equilateral

3 congruent sides

Isosceles

-2. congruent sides

Scalene

congruent sides

Classification of Triangles by Angles
Equiangular

congruent angles

Acute

z\
acute angles

Right

^
right angle

Obtuse

obtuse angle

Classify each triangle by its sides.
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Classify the triangle by its angles.
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Classify each triangle by its angles AND sides.
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Determine if a triangle can be both classifications. If possible, draw the type of triangle.

Obtuse and scalene? \|f*^ Right and isosceles?

\

Equilateral and acute?

^jo^- pc^^bic
^ e^AUatcrajL -^n

e^a^udar

Scalene and isosceles?

Mot ^O^iblC

Right and acute?

(^o^- ^^bt<t

Obtuse and equilateral?

^or ^o^^^

Obtuse and isosceles?

\

Identify which side is opposite each angle.
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4.2 Angle Measures of Triangles

Goal: Find interior and exterior angle measures in triangles.

Interior Angles: when the sides of a triangle are extended, the
three original angles are the interior angles.

Exterior Angles: when the sides of a triangle are extended, the
angles that are adjacent to the interior angles are the exterior
angles.

•A
c

8

c

A

Triangle Sum Theorem: The sum of the measures

\0
of the angles of a triangle is raoc

-A-

e

c

ryi^A + yvi^B+ yvi/^C = IW6

Find the measure of /-I.
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Find the value of x. Then find the measure of each angle.

a)x=_l^_ b)x=_J^_
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Exterior Angle Theorem: the measure of an

exterior angle of a triangle is equal to the SjLtlVI

of the measures of the two nonadjacent

in-^cr \cc angles

1

A
rviz,i

c

y^/^A + 1^2. P>

Find the measure of each missing angle.
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131

^J^K-t-llZ

112°

b). \w°
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^yX^tO-i.

Find the value of x.

a)x=J_L

ie STSx+

IIJE+.I
t/

A

s

5X ^-10 ^S^MXf'Z.
<3X ri^^^l/X-f-l

Uif-^^X
(^ <^

b)x:

-<—

^

c
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126 SSx.-t-A-
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\70^ 31X t ^

4JLL^ 2>-Lx
.^=T '-?T'
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4.3 Isosceles and Equilateral Triangles

Goal: Use properties of isosceles and equilateral triangles to find side lengths and angle measures.

Isosceles Triangle Vocabulary

Legs: the COYYtrUJ.V\^ sides

Base: the side that is not (K

Base angles: the two angles at the |Q/1<>

-<;^ J
!>e ^»s

Base Angles Theorem: If two sides of a triangle are

congruent, then the angles £3dsnSi\^€.

of them arerOngnjLjL^^

V?^<3^

\fAB ^ AC, then

^6 - LC

3

cs

Converse of the Base Angles Theorem: If two

^.fVCVUS are congruent, then the sides

0^)^>0<^\^€' of them are congruent

lfz5 ^ zC, then

-AB_-

Find the value of x. If x is an angle, also find the measure of each angle.

a)x= -1 b)x -2-

<)(^--«
11 jr+

zd)x

1^^^\^

Ix-^i^ »+ 5

=t 1

J:

4 1^-^K

e) x= ^

(&f+V

5X^1^2

C5^->^

A

8 c

c) x = I '5

13_

x~

y-^i^

f)x= \^

^

«I^

^r^XT^^l^0
iox^i<go

g)x=J-ZQ°

1^0-30-30 A c

JI

B
ms

^0h)x=

B

^
^

^-SO-SO

i)x: ^6
A

^x X

2-K+^^X^IW
l.f^l^0
-^ "^

ff~ ~c:
c

5



Equilateral Theorem: If a triangle is equilateral, then

it is e.^i\ar\(\
\iAB ^AC ^^C,

then 4A ^ ^G>- /^

B,

A-
•4 c

Equiangular Theorem: If a triangle is equiangular,

then it is € ^( ^+tt?xl
IfzA ^ zB s Z.C,

then A'P? ^ ^ s BC

•B.

A
4 _c_

**Each angle in an equiangular triangle will always be (S>0"

Find the value of each variable.

a)x= 10

19,
2x- 1

fl

s

0

^x-1^1^
^•>t^
"^ '2^

b)x= 3

X 7x4-. 5 r
\

26

7xtS^26

^i^^\

^

c)x=_!Z

M

5x

(
tL w

^--(PC

d)y=. 6

110

^ ^(0

0^

L}^--to

e)y: ^

2y+15

'3^2c|1-S
(J

•^^
-2^

f)x= I S y= IZO

^)
I

^X^CffO
~R

/^O-^OTI^
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4.4 Part A: The Distance Formula

Goal: Find the distance between two coordinates.

The Distance Formula

For any two coordinates A(XI, yi)and

B(j>c-t,y-i), the distance between A and B is

written AB and is

^x2-xiJ+(y2-yiJ

Step 1: 1^1UI-| in the coordinates

Step 2: Simplify ^YlL pftfentttCSPS
Step 3: 0<4-UtAI v-^ each parenthesis. Remember!

Squaring a negative number makes it positive.

Step 4: /•\(M^ together the two numbers

Step 5: Simplify the ^UgVC fOQ-l

Why will your answer qever be a negative number? J '„\BJc^lllranrwll^^a^Cfl'a^ve ^^n cannot +&^
tvx s^jarc roo^ 0(: 6(y n^a^v<- n^mbfr '
Find the distance between each pair of coordinates.

a)A\2>^S.<^ l-TTTVT-T-n b)_/^B^LJ-

^-3-O^i-H'-^
\/(-^2L-t-C02

^l(-z^yi- o-oy
V^5)^^-T^Z

\/Vs t-ct

-^

^135

c)_Cb^_J_

*•
|—^j

}5<3,OF

C(-3,-4)andD(-2,5)

\Tiu -f-i
Vl-7

d) ^P^S.-I

-1»
xl

.£(0,-4)andF(4,0)

^-^'-^Y ti^^f-
v^^.•z- t-7^5i-

V f +^1
\fy!t

e) (C|H^C^.~1 G(-8,10) and H^-2,7)

V(^--zy+cio--^1

^(-(J^T 1- (-^^
\^3U? •cc1
\ 

^(0-tf)J-t(^'£fyi
\/l-^^ ^ (—^~

^ I U> +- U^
v/^i"

f) ~L~^-^\-(jP /(II, 13) and7(-l, -5)

s/TH^O ^ + (^--sy
^T[iz)^^(^>)z

^IH^ r5ZW

v/45"? 7



4.4 Part B: The Pythagorean Theorem

Goal: Use the Pythagorean Theorem to find missing sides of right triangles.

Legs of a right triangle: the sides that form the fl^H-^ ^AUCU fL^

Hypotenuse: the side OC>r)0?s\ V"^ of the right angle

>7,̂

u^
The Pythagorean Theorem

In a right triangle, the square of the

^ypnHsnUS<< is equal to the sum of
the squares of the lengths of the JKPQ S

^ ^

a'L- . ^ - c.2.

Use the Pythagorean theorem to find each missing side length. If necessary, round to the nearest tenth.

a)c= ^ b)b= ^.^ c)a= IL1

e

I^^SO^^C^
i-net<^

9

^^-^^z^
^1 ^ b2-^5^^

J^-^^7^

a

(^ t-^^^^O'2-
0^- ^- 2?0-/=ZSOO

ja.7- ^5~°^r

d) x LL

x

in 8

X7^^^(ol
y^-^ u"^ ^(00

^Tr^j3i

e)x= 2.-2

x
1

z

^ ^Z't ^Kz

^-^

f)x: b.€l

x4

8

^^Li^ ^^T-
^ 2. 4-(<^ ^^^
fiT1--^?
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Pythagorean triple: a set of three positive integers a, b, and c that satisfy the equation a2 + b2 = c2.

No\t'. "c" is a\^o^ ^L \a^^ namber
Tell whether the given side lengths form a Pythagorean triple.

a) 8,10,6

^^^ ? |OZ
100 = 100

Yes

b) 7, 8, 9

-7^+<8-2- ? ^z
"3 ¥ ^»

NlO

c)14,50, 48

/4/Z+^'2- 7SOZ
^500 ^ ZSOO
^

Draw and label a picture of the situation, then use the Pythagorean Theorem to solve.

a) To hang lights on her house, Ms. Blaseg placed a 15 foot ladder 3 feet from the base of her house. How
high up the house will the ladder reach?

37--hX2-=15'x
^ -h XT^2Z^

j7T=^7iT
JX^/^.-7P?{ '~J~^

x
&9
s

b) Steve is turning half of his backyard into a chicken pen. His backyard is a 24 meter by 45 meter rectangle.
He wants to put a chicken wire fence that stretches diagonally from one corner to the opposite corner. How
many meters of fencing will Steve need?

C^- vZ
JdSvin

^74- ^S^^-
r^ijpoi ^iiTZ ^m

X-^^l^

-<

c

fct/lnn

^(Sm

c) A ship leaves port and travels 100 km east then turns south and travels 75 km. How far from the port is
the ship?

'2.IOC)Z ^S^^X:

psuzs ^
\^^_^^

por^
tor-) i4 in

-F
-7$ ^-po

d) A wire is stretched from the top of a 12 foot pole to a stake 5 feet from the base of the pole. How long is
the wire?

-2. -v-L5^ ^a^^x
2tLO^^-JS
^(3)x

d \z^
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4.5 The Converse of the Pythagorean Theorem

Goal: Use side lengths to determine whether triangles are acute, obtuse, or right.

Classifying Triangles Using the Converse of the Pythagorean Theorem
In AABC with longest side C...

If 1 < a-^. bz
B

Q.

C b

c

A

then the triangle is acute.

ifCt ^ A* . bz

C~""""6-"^4

then the triangle is right.

If C'
/t-z-> -a^.-h^

B
<;

a

C b A

then the triangle is obtuse.

M
3fc

Classify the triangle with the given side lengths as acute, right, or obtuse.

^ a)
(^
g
^

?.-
<+

c

tt's
OTS

r^\QY}sr

B

37

A

12

3S"~""""'""""C

\Z7 4-3SZ 7 3'7Z
\^U)0 -^ i3^<y

d)_QhMl5€-

^ ?57 t 2l
Zu/^z^

.6

2

5

g)j'Mh±̂

1,8,V65

^T? 1^+^
US^06

b) ^CL^SL c)

e)

A _^^ c

20
17

B
Hz i- H7 7ZO"Z

S-7^- -7 ^00

i^±n

M B
A

18
30

c

r^-h

8

1-7??(S? ^^
J7 Z^-.2^

1§

I^^^Z^2 ?30Z
^00 ^ <^OQ

f)__^LU^L

7

-Tz?^^a2
^<<t^

7

7

h) ^/UUbL.

V33,9,7

^ ?~?2-^\%2
^l<^

nb^u\fi).

4,9,Vl04

Vw?^^7
(^ N>^t1
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4.6 Medians of Triangles

Goal: Draw medians and centroids. Use properties of medians to find missing lengths.

c
Median: a segment from the vertex to the

iJC^pOin "h of the opposite side. M N

Hi Ht
BA p

.centroid

Centroid: the point at with the medians of the triangle

\nA-eT^ec+

Use a ruler to draw all three medians in each triangle. Label the centroid of each triangle X.
\^ USt C€nt-\rAji-Kf^

^ 3
ĉ 7

F

5= -r

s- •

I

t I

^<l cm

c
.<'•

A
^

>
'-?

B

^
<^>

0

^

I I

%

5".<1 cw

6
•^

I I

s

»o. ? ci^
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Intersections of Medians of a Triangle

B

E ' AB

The medians of a triangle intersect at a point that is

'|'\/\IQ- ^hirdS of the distance from
each vertex to the midpoint of the opposite side.

If P is the centroid of hABC, then

AP=JAD and BP=^M-

and CP=|CB

c.

D

^
<^

I
</?

I
-(-

t°

i
</>

»J)
^
<

-(^
^~

st
^1
5r
4:
^

P is the centroid of hLMN. Find QP and PN.

a)QP= 3 PN= LP b) QP = "^ PN 1^ c)QP= 10 PN= ^-0

QN=Q

^ ?tsi--2/^')-lP
,Wr'/3^^'l>

0\

w

QN=21^

^ P^^Z/3C2\)^1^
,6?P^V3C2^^~T

fttf

QN=m

p
£

s

M

p
I

P^-'l/3(3C^=20
G?^-- 1/SC^O)=(0

w

D is the centroid of C^ABC. Find CD and CE.

a) CD 10 CE- (£>
DE 5

A E B

B

c

b) CD = '2.2- CE

DE = 11

A E

-^_

B
\.
\D

c

)CD= 1<8 CE= I"?c

DE = e

A

E

B 'c

Cb^2(OB's)
Cb^ZCS^^tO

c^^2(oev
Cb-= ZCI«^^Z2

CV>^ Z(b^)
C^^'2.(^)^»«

ce-'io-t-s^is ce^titzz-^^ ce^'«^^--^
P is the centroid of each triangle. Use the information given to find the lengths.

a}BD= \
b^>~- -^ ^Ll
Find BD, given
BP = 8.

A,

-6

p

D

c

s

b) EH
ev^^z+\

Find EH,, gives
EP=2.

E,

c) KM 310

F

s

J.

^l^\^(Zt2.t/
Find KM'., given
KP = 24.

M .L

M

PO-LVz(B?)
^^•/Tt^

^\>--^

Y>H^ v/z(6^
^^\-- t/^l7>>
T>H= \

p

24

K

PM^'^-C^
^M^*/Z(^
pM^\T
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4.7 Investigation

Determine if a triangle can be made with the following colors as sides. List the side length of each color
and whether or not it makes a triangle.

Orange: 5 cm

Yellow: 10 cm

Purple: 7 cm

Blue: 12cm

Green: 9 cm

Red: 14cm

Colors of Sides Length of side 1 Length of side 2 Length of side 3 Did it make a triangle?

1. Purple, purple, orange n -7 6 Ves
2. Orange, green, yellow 6 cl 10 \/^s
3. Green, orange, red <f 6 J^ rslo
4. Orange, blue, red <0 IZ IM ^es
5. Orange, purple, orange <b -1 ^ ^es
6. Blue, orange, purple IZ 5 n fsJO
7. Orange, orange, blue b s IZ t^O
8. Purple, orange, yellow n 6 10 ^(es
9. Orange, purple, red b -1 1^ NJO
10. Green, yellow, blue ^ \0 IZ ^

Go back and observe the side lengths, find a rule for when the side lengths make a triangle.

Tht Suitv^ of ^^ ^YX+^ -^v^o ^\d<^ m^b^ be
greyer Vhan -t-ht lonqe^+ Sl(U

Find a rule for when the side lengths do not make a triangle.

The ^<clA ImqVh^ do no^- l^al^ o triable ^l^i
J ~ J

^^ <survi o^' tlu Shor+er +wo S\<^^ ^ ^s^
^vv<r\ ti^L \en<?-i-h o^ t^it {wio^ y\cU.

U J

13



4.7 Triangle Inequalities

Goal: Use triangle measures to decide which side is the longest and which angle is the largest.

If one side of a triangle is longer than another side, then

the angle opposite the longer side is ICTFCtf f

than the angle opposite the shorter side.

\fBC>AB,then

m^C

s
3 5

m^A
-4- c

If one angle of a triangle is larger than another angle, then

the side opposite the larger angle is i^TXJl "tf than

the side opposite the smaller angle.

If m^D > m/-E, then
D

EF ^_ DF
^60' 40>

v
•E

Name the angles from largest to smallest.

I- __ T7 M . • ,: -R

20-,,1^\ .^14.
"N

4N , ^ L , Z-M

Z1

0 1S R

LQ,L.^, L^>
Name the sides from longest to shortest.

A B

^\"

p

fl

^
Q

AC, Re, ^ PQ ,P12. , 

u

42

s

,47

63 T

/LA,^S,/-T

E

ST er
G H

Fd/fairi /F^

Triangle Inequality Theorem: The sum of the lengths

of any two sides of a triangle is

than the length of the third side.

C^ + AB _^ BC
AS + BC "] 'CA
BC + CA1 AB

A

c B

Determine whether the side lengths can form a triangle.

a)3,5,9|7^0\
3^s-? ^

^4s^
d) 18, 9,11 ge^
(\ ^\\ ? \^
ZO >|^

b) 1, 5, 12h^fiJ
-1 +S ^ ^

t-2. ^ 1-L

e) 20, 36,13 psJO

20 J^ ?3U»
35 < 30?

fc
c) 6, 9, 41
^f ^? ^

10 ><^
f) 8.5, 7.2, 3.4f

-&.M +-1.1 ?<ST.S
tO.^><?.<S 14


