SM2H 7.6 Quadrilaterals Notes

Quadrilateral Interior Angles Theorem: The measures of the interior angles of a quadrilateral add up to 360%.
§
1 miA+mELB +mLC +mdD =360
I r
Examples: FiJnd the missing angle measures in each quadrilateral. L} 3@0 -120 — 120 <71 = q 3.-

30 - 86~ 113-64
17

Examples: Find the value of the variable in each quadrilateral.

2y+y+UsH3S =360
2x+14 + BS+12A+ L = 3Co 3y + PO =360
7 X +240 =360 = 3y= 180
- =\o
7%= 70 ¥=wo
Parallelogram: A guadrilateral with two pairs of parallel sides. ;
Properties:
Opposite sides are parallel, (Definition)
Opposite sides are congruent. (Theorem)
Opposite angles are congruent. (Theorem)
Consecutive angles are supplementary. (Theorem)
Diagonals bisect each other, (Theorem)

Examples:
Find 48 and BC in AABCD. Find the missing angle measures in .&PQHS.

' AB= 0

IT. - ﬂ'q mLa=56
BC= 1D

’ Wil JZ" mLP=124’

J I3 m ﬁ.R, 124

B
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#Didgpnal s bisaet each oiher
JKLM is a parallelogram. Find the requested measures.

Find JN and KN, Find N and N af L = 20

JN=10

JINT 7
NK=5
Find the value of the variables in each parallelogram. 'Ir confﬁcww “‘s Su‘wlemg

i 14 Yy+g=il

3
3x=1=
tx15+ 55 = 180 Lol gl W
4x+bo = 180 K=&] A = Y=

Yx = 120 z)p.p; =\S
X = 30| Y
In the diagram below, W 15 a parallelogram. Find the request Ures.

X -}2: mexwz- 108" yz- 13.2
=3 - 75’ cz=_ 4
£ mewzc=_ YT wy-_ 14

mewex=___1)o" wz= 403
1So-d2-28=\10

360 - L3-42 ~L3-42-28-287 94
Ay <2z 41
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To Prove that a Quadrilateral is a Parallelogram:

Show that bagh paigg of opposile sides are Earnllel. {Definition of parallelogram)

L/

Show that both pairs of opposjte sides are congruent. (Theorem)

Show that both pairs of apposite angles are congruent. (Theorem)

L _J

Show ﬂiat_ﬂe aﬂg_l.e is supplementary luﬂh of its consecutivg angles. (Theorem)

Show that the diagongls bisggt each other. (Theorem)

LT

Show that one pair of sides are bggls parallg] and congruent, (Theorem)

[T

Examples: Decide whether each quadrilateral is a parallelogram. Explain your reasoning. Hint: On each problem, list
everything that the diagram tells you. Then think about whether you can use that information to say anything else about

the diagram. Finally, decide whether you have enough information to use one of the theorems above.
orsear
woud. o be

T \ e

Paralleoc NeT Paraidlogram NoT Runllelogran
opposile S Ogpesite angles net S

115°
65° 115°

'PM'L
‘ e l?‘; 3m NeT MM bamm ‘,ra“g‘p 3 am

Msl B;l-lt el I{&‘:n“nai&
e
86 inerier G?ngles
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Rectangle: A parallelogram with four right angles. ] Il
Properties:
All properties of parallelograms apply (Rectangles are parallelograms)
Four right gpgles (Definition) ] []
Congruent diagonals {Theorem)
Rectangle Corollary: If a quadrilateral has fgurpghiangles. then it is a rectangle. This means you
don't have to know that it is a parallelogram to show il is a rectangle.

Examples: Each of the quadrilaterals below is a rectangle. Find the requested values,

)

If MO = 10, find NP, ML, and NL. Find the value of x. Find the value of y, EG and DG. Jx e
M N Q [ E F e =
EG=3y+9
> N FH =6y
5x° =
" ; 3y+a=ey

F 0 T § —
NP<lo ML=5 Se=qo 9= 2
NL=5 X=18 3=y
Rhombus: A parallelogram with four congruent sides.
Properties:
All properties of parallelograms apply {Rhombi are parallelograms)

All foyr sides are copgrugnt (Definition)

Diagopals are perpendicujar bisectors (Theorem)

Each diagongl hisecls a pair of upEusite angles
Rhombus Corollary: If a quadrilateral has four congruent sides, then it is a rhombus. This means
you don’t have to know that it is a parallelogram to show it is a rhombus.

Examples: Each of the quadrilaterals below is a thombus. F ind the requested values.
—

Find AEB, CD, and AD. Find the value of x. Find the values of y and z.

i 1§6-90-v3= 27’

] . ; :27'
S o ; '

s 3x Z2 =03
g A¥ 5 Dra.Jeua,IS biseckyl
AB=D - X=X+
cbsS AD=S X k2

Square: A parallelogram with four congruent sides and four ﬁ&r‘ng!es. ~ %
Properties: - o
All properties of parallelograms apply (All squares are parallelograms) T T
All properties of rectangles apply {All squares are rectangles) - .
1

All properties of rhombi apply (All squares are rhombi) T
Square Corollary: If a quadrilateral has four congruent sides and four right angles, then itis a
square. This means you don’t have to know that it is a parallelogram to show it is a square.
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Trapezoid: A quadrilateral with exactly ene pair of parallel sides.

Midsegment of a trapezoid: The segment that joins the midpoints of the legs.

Examples:

Find the missing angle measures.

180-59-122

(Bo-Io4 =76

Bases of a trapezoid: The parallel sides of a trapezoid.
Base angles: Two angles that share a base.

A trapezoid has two pairs of base angles,

Properties:

The angles on either side of each leg are supplementary (Same-side interior angles).

Legs of a trapezoid: The non-parallel sides of a trapezoid.

Properties of the midsegment of a trapezoid:

Bisects the legs (definition)
Parallel to the two bases

Base

Par ol Bazs Argies

Par of Base Angley

>

Base

o C
Length is the average of the lengths of the bases (add the lengths of the bases and divide by two).

Isosceles Trapezoid: A trapezoid with congruent legs.
Properties;

I

PQRS is an igosceles trapezoid.
Find the missing angle measures.

l

Dhagonals are congruent.
Base angles are congruent,

Find the length of midsegment MN .

D i r
MN= 1448 - 22
LA

JKLM is an isosceles trapezoid.
Find the value of x.

] .1
; |
D
L
I ]

Find RS,

5 A_ﬂ}::lo
X i 2
x+13 =209
]

ABCD is an isosceles traEcmid.
Find AC if BD = 10.

A B
> C

AC=10
Dtageals =
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Kite: A quadrilateral with two pairs of congrue:

Properties:

No parallel sides

EOI]

Diagonals are perpendicular.

ve sides and nu congruen nt um‘.n;mh. sides.

Examples:
Solve for x. Find the missing angle measures.
&
-5 Ze+ 1 7‘:38
3x-5= 2%+ \
X=0
Directions: Put an “x” in the box if the statement is always true for each type of quadrilateral.
. Isosceles
Parallelogram | Rectangle Rhombus Trapezoid T?‘a;;?nid

Both pairs of
opposite sides are

X

X

X

parallel
Diagonals are

A

congruent
Both pairs of
opposite angles are

congruent
Diagonals bisect

each other

All pairs of
consecutive angles

X
X
X

X
X
X
X

| are supplementary
Diagonals are

X| 2} XK |>¢

perpendicular
Exactly one pair of

parallel sides
Both pairs of
opposite sides are

congruent
All four sides are

congruent
Diagonals are angle

> (% [¥

bisectors
Has four right

i | < | R R R|x [

| angles
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Trapezoid
Exactly one par of // sides

L\

bage
Isosceles Conseculive angle pairs supplementary :"
leg leg P
Trapemid Diagonals bisect each other
Legs =
Common base angles = b:-.n:mnn
| Uncommon base angles supplemen
Dhagonals are congruent Rectsnglt I: Rhombus O
At least | right (all right angles) Al least 2 consecutive sides = (all sides =
Diagonals are = Diagonals busect angles

Quadrilateral Flowchart

‘Quadrilateral
-
=" 4 sided polygon (2= D) \
Sum of mternal angles = 360 e S
S

b
Kite
T

1 dasyount paus of consecubive sides =

Parallelogram .~ .

Both paurs of opposile sides /f

Defirution of perpendicular
Diagonals | besect (KT)
Dhagonals busect opposite angles
| set of opposite angles =

Both paus of opposite sides =
Opposile angles are =

Note: Once the property 15 Lsted,
it filters down to all other shapes

ie. Quadrlaterals have 360
degrees, so every d-sided figue
has 360 degrees.

Diagonals | bisectors

Dragonals form 4 = nght triangles
KEY
£ Angle
= Congruent
Square [:I ff Parallel
Both e rectangle and thombus L Perpendicular
Diagonals form 4 = isosceles night Traangles

Copynigh: kwizvet com

Quadrilaterals

Trapezoids

Parallelograms

Rectangles
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