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The
Quadprilateral
Family

v

Quadrilaeral

MalhBily

1. quad with at least one
pair of parallel sides

2. median is parallel to
bases and 2 sum of bases

1. four sided polygon
2. sum of interior angles is 360°

Parallelogram
aihisis Isosceles Trapezoid

SIDES: - S

1. opposite sides parallel 1. trapezoid _
1. 2 pair adjacent sides = 2. opposite sides = 2. if one set of parallel sides,
2. diagonals perpendicular ANGLES: the non-parallel sides (legs) =
3. I diag. forms 2 isos. As 3. opposite angles = 3 linF: of symm;try _bisects one
4., other diag. forms 2 = As 4. consecutive angles pair of opposite sides
5. 1 pair opposite £s = supplementary 4. base angles =
6. 1 diag. bisects £s DIAGONALS: 5. diagonals =
7. 1 diag. bisects the other 5. diagonals bisect each other 6. opposite angles supplementary

6. diagonals form = triangles l

Réctangle‘_‘

1. parallelogram
2. isosceles trapezoid

Rhombusmm l

1. parallelogram

2. 4 = sides Sq uare 3. 4lr1ght angles
3. diagonals bisect angles ' 4. diagonals =
4. diagonals perpendicular 1. parallelogram

2. rectangle
3. rhombus
4. isosceles trapezoid

All Rights Reserved © MathBits.com



s
A
£ 2N g Organizing Quadrilaterals
'?a;,,: Directions: Check (or shade) each box where the property is true.

o

q Name

~ A trapezoid is a quadrilateral with at least one pair of opposite sides parallel.

Property Kite Trapezsid Isosceles Parallel- Rectangle | Rhombus Square
Trapezoid ogram

1 pair opposite
sides | |
2 pair opposite
sides | |
2 pair opposite
sides =
Opposite
angles =
Consecutive
Z's suppl.
Diag. bisect
¢ach other
Diagonals.
forms 2 = A's

Fourrt. £'s

Diagonals =

Four = sides

Diagonals

bisect £'s

Diagonals
are L

Complete the following chart to show the connection between the figures from general to more specific.

Quadrilateral g

N — =

~_ /
— 7
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Unit 6 Lesson 1 Kites and Trapezoids

Quadrilateral
e a gquadrilateral is a polygon with 4 sides.

Properties:
e Sum of the Interior angles = 360
e Sum of the Exterior angles = 360

* Two pairs of adjacent
congruent sides. I e S

+ One pair of opposite angles

that are congruent.

¢ One of the diagonais

hisects the other.

¢ One of the diagonals D

bisects the angles. ZB=/D P
AC1 B
« The diagonals are LA #F LC

perpendicular fo each other.

In Kite ABCD, m£BAC = 35° and m£LBCD = &4° \\/\\/
For Exercises 1-3, find each measure,

D
1. mzABD 2. msDCA 3. m£LABC




Polygon ABCD is a kite.
If AB =12 and AD = 4 find BC, DC, and the perimeter of ABCD.

A

T

FLYE is a kite with FL=LY.
Find w, x, and y and FL.




Trapezoids
e A quadrilateral with at least one pair
of opposite sides parallel sides.

o Parallel sides are called bases

+ Nonparallel sides are called legs.

Properties
« Consecutive angles with different bases are supplementary.

9. What is the measure of <R?

63" ]
\ }
/

& 2

10.

- In the diagram below, :!“E and CD are bases of
trapezoid ABCD,

0 <

-/

A B

{Nol drawm lo scale}

ImsB = 123 and m£0D =75, what s m2C?




11.

12.

tn the accompanying diagram, PQRS is a trapezoid with PQ 1 SR,

s B
85°

Find m«1 and ms2.

In the accompanying diagram, PQRS is a trapezoid with PQ 1 SR.

S R
110¢

Find mz1 and ms2.




Name

Period

Geometry

Find the measure of the missing angles in the kites.

n 101°
4°
Z1= L2=
4)
1 )
3
/1= /2=

£3=

7

Find the value of the variable(s) in each kite.

7

2x°

(10x — 6)°

3x°

2) 3)
440
i
2 2 X 30°
65°
Zl= L= Zl= Ll=
5) 6)
5go 51°
3
Z
87°
Ll= L= Ll= L=
£3=
8)



9

N
o X
{5x — 15¢

Use Pythagorean theorem to find the lengths of the sides of the kite. Round to the tenths place.

11)

12)

13) £

KI=

IT=

TE =

KE=

PQ=

QR =

RS =

EH =

EF =

FG =

GH




Unit 6 Lesson 2 lsosceles Trapezoid

* If legs are congruent, B ¢
then it is an isosceles
trapezoid.
A D
v Both pairs of base .
angles of an isosceles /A= /D AC= DB «
trapezoid are congruent. /B ~ /C 'ABCDI is
- ' lsosceles,

Diagenals of an
yi ¢ isosceles trapezoid are
congruent.

Yr Opposite angles are
supplementary.

L.

1n the diagram below ol isosceles trapezoid DEFG,
DEYGF . DE=dx=2 EF =3¢ +2, FGi=5-3,
and GPD =2x+ 3, Find the value of 1.

2.

Isosceles trapezaid ABCD has diagonals AC and
BD, If 4C = 3x+ 13and B = 11x =3, whai is the
valie of x?

D 42 E
2%+ 5, I e
G 5x-8 F
3 . The dingram below shows isosceles trapezoid 4_ In isosceles trapezoid QRST shown below, (_'_?_R and

ABCD with 4B || DC and AD = BC. ¥

wmZBAD = 2 and mZB0D = 3x + 8, find m£B3A40.

A B

(5% + B)3

75 are bases.

FmLl = 5x+3and m£R =Tx - 15, what is
mZe?




5. Combo Problem

Find x and y.

6. In the accompanying diagram, ABCD is an isosceles trapezoid with AB 1 CD and AD = BC.

D C
70° 1
A B
Find mz1 and mz2.
7. o
55° 1 \
A B

ABCD is an isosceles trapezoid with AB 1 €D and AD = BC. Find ms1 and ms2.

0



Midsegment of a Trapezoid

The midsegment of a trapezoid is the segment

that connects the midpoints of its legs.

8 C
\ midsegment /
A D

MN| AD, MN || BC, MN = (AD + BC)

Ix+2

|



14, Combo Problem

Trapezoid TRAP, with median E@, is shown in the

dagram below. Solve algebraically for x and y.

T 12y + 1 n
{12% - 4)°
18y + 1
G
(7« 13)° {&x)®
P 18y + B A

VA



Kuta Software - Infinite Geometry Name

Properties of Trapezoids Date Period

Find the length of the angle indicated for each trapezoid.

1 2) .
65° 92°
?
R Q
?
1% s
3) c F 4 Y v
60° 70°
?
D E
7
b ¢ w
Find the length of the diagonal indicated for each trapezoid.
5) KM=22 < L 6) DF=8.7 o b
Find JIL M Find EG
J M . '
F E
Find the length of the median of each trapezoid.
7} 8)
v 9 w g 55 »
EB / | V
) 13 X P 12,9 S

Find the lengh of the base indicated for each trapezoid.
10)

9)
G/ \H
s T / 5.5 \
19
v ? Y
D ? G




Solve for x. Each figure is a trapezoid.

11) 12)
23

v_ 11 v Y

M N
—-x+21 / 29

z lix+2

W 17 T
13) EC=20 . b 14) . R

FD=5x-10 N 11x+8

F C
95°
B C
L) S P
51°
28x—-11
R Q

Find the length of the angle indicated for each trapezoid.
16) Find m«V 17) Find m«R

U T

5x+38
v

Find the lengh of the base indicated for each trapezoid.

18) Find VU
T 38 W
Tx—4 /
F G

Q T
12x—28 6x—22
8x+ 34
R S



Unit 6 Lesson 3 Para”elog rams

+ A parallelogram is a quadrilateral in which both pairs of opposite
sides are parallel.

.its pairs of opposite sides
ate congruent,

Sides

~its pairs of oppaosite angles
are congruent,

]
=
Bo
=

Ltgconserafive angles are
supplementary.

it diaponalg bisect each
gther,

Diagdzials-

. dts diagenals farm £
congruent triangles.

Example 1
In parallelogram ABCD, AB = 5x - 4 and CD = 2x + 14. Find the value of x.

Example 2
In parallelogram ABCD, m£B = {4x + 15)° and m£D = {6x - 27)°. Find m£C.

Example 3

The measuras of two consecutive angles of a parallelogram are in the ratie 3:7. Find the measure
of an acute angle of the parallelogram.

Example 4
In parallelogram ABCD, AB =3x - 20, BC=x+15,CD =2x + 10.
Find AD.




Example 5

In the accoempanying diagram of parallelogram ABCD, diagonals AC and DB intersect at E,
AE=3x-4 andEC=x+12.

gc
A B

What is the value of x?

Example 6

In parallelogram ABCD below. diagonals AC and BD intersect at E.

D C
M
A B

If AC = 4x + 6 and AE = 3x - 1, find the value of x.

Example 7

Example 8

The diagrany below shows paralletogram LMNO with diagonal LN, m4M = 118°, and

mLILNG = 22°,
L M
o 22\

Explain why mZNLO is 40 degrees.

In the diagram of parallelogram FRED shown below, ED s extended
to A, and AF is drawn such that AF = DF.

F 3]

A D E

IfmLR = 124° what is mZAFD?

(1) 124 3y 68°
(2) 112° (4} 56°

1%



TO ESTABLISH IF A QUADRILATERAL IS A PARALLELOGRAM
Both pairs of opposite sides are parallel.

Both pairs of opposite sides are congruent.

Both pairs of opposite angles are congruent.

Consecutive angles are supplementary.

Diagonals bisect each other.

One pair of opposite sides is both congruent and parallel.

I

%

10)

1)

12)

13)

4

15

A B
IFAB = DC and AD = BC, determing whetlier quadrilateral ABCD is a parallelogram [Explain ]

ItAB Il DC and AD Il BE, dereruiie whether quadrilateral ABCD is 2 parallelogtam [Explain.]

IfAB E CD and AD & BC. deternine whether quadrilateral ABCD is a paralielogram. [Explaii.]

If AE=EC and DE = EB, detennine whether quadrilateral ABCD is a paralielograny [Explain.]

If£DAB = £DCB and LABC = £ADC. deteriine whether quadrilateral ABCD is a parallelogram [Explain.]

IfAD § BC and AD = BC. determine whether quadriateral ABCD is a paratlelogram [Explain.]

If AD = DC and AB = BC, deternsine whether quadrilateral ABCD is a parallelogram [Explain.]

[T



16.

Quadrilateral ABCD has dingonals AC and BD. Which information
is not sufficient to prove ABCD is a parallelogram?

(1) AC and BD biscct cach other,

(2) AB= €D and BC = AD

{3) AB=CD and AB “@ 17.

{4) AB = CD and BC i;{-ﬁ

Quadrilaternl ABCD with dingonals AC and BD is shown in the
diagram below,

A ]

Which information is aat enongh to prove ABCED is a parallelogram?
{1) AB = CD ad AB ” pe

2) AB=CDand BC =DA

@) AB=CDand BC |30

{4} E” PC and BC ” AD

Example 18

Given: Quadrilateral ABCD is a parallelogram with diagonals AC and BD intersceting at E

A B

Prove: AAED = ACER

Example 19
In parallelogran ABCD shown helow, dingonals AC and B interscet at E.

D c

Prove: LACD = LCAB

€



Regents Exam Questions G.G.38: Parallelograms Name:
WwWWw.jmap.org

G.G.38: Parallelograms: Investigate, justify, and apply theorems about parallelograms involving
their angles, sides, and diagonals

1 Inthe diagram below, parallelogram ABCD has 5 In parallelogram QRST, diagonal OS is drawn,

diagonals AC and BD that intersect at point E.

D C

A B

Which expression is not always true?
1) 4DAE= £ZBCE

2) 4DEC = £BEA

3) AC=DB

4) DE=EB

2 Parallelogram ABCD with diagonals AC and BD
intersecting at E is shown below,

A 8

0 c

Which statement must be true?

1) BE=CE
2} Z4BAE= ZDCE
3) AB=BC

4) ZDAE= ZCBE

Which statement is not always true about a
parallelogram?

1) The diagonals are congruent.

2} The opposite sides are congruent.

3) The opposite angles are congruent.

4) The opposite sides are parallel,

L)

4 Which statement is true about every parallelogram?
1} All four sides are congruent.
2} The interior angles are all congruent.
3) Two pairs of opposite sides are congruent.
4) The diagonals are perpendicular to each other.

Which statement must always be true?
1) AQRS is an isosceles triangle.
2) ASTQ is an acute triangle.

3) ASTQ= AQORS

4) OS=0T

In the accompanying diagram of parallelogram
ABCD, m£A = (2x + 10y and m£B = 3x. Find the
number of degrees in m£B.

D c

{2x + 10 3x°
A B

In the accompanying diagram of parallelogram
ABCD m/AB = 5x, and mZC = 2x+ 12, Find the
number of degrees in £D.

D c
Bx +12)°
le.‘l
A B

In parallelogram JKLM, m£L exceeds mZM by 30
degrees. What is the measure of m£J?

1) 75°

2) 105°
3) 165°
4) 195°

The measures of two consecutive angles of a
parallelogram are in the ratio 5:4. What is the
measure of an obtuse angle of the parallelogram?

1) 20°
2)  80°
3)  100°
4)  160°

9



Regents Exam Questions G.G.38: Parallelograms
WWW,jmap.org

10 In the diagram below of parallelogram ABCD with

diagonals AC and BD, m£1 =45 and
mZDCB = 120.

A B

D C

What is the measure of £27?
1) 15°
2) 30°
3) 45°
4) 60°

11 In parallelogram ABCD, with diagonal AC drawn,
mABCA = dx +2, msDAC = 6x -6,
mABA4AC =5y -1, and ms£DCA = Ty —15.
Determine m£5.

12 In the diagram below of parallelogram STUV,
SV=x+3, VU=Zx—Land TU =4x - 3.

V
U
S

T
What is the length of SV?
H 5
2y 2
3 7
4y 4

Name:

13 Inthe accompanym_gdiagrﬁrl of parallelogram

ABCD, diagonals AC and DB intersect at E,
AFE=3x—4,and EC =x+12.

D

What is the value of x?
1 8

2) 16

3 20

4) 40

14 Inthe accompanying diagram of parallelogram
ABCD, diagonals AC and BD intersect at E,

BE=-§—x,andED=x-10.

A

What is the value of x?
1y =30

2) 30

3) -6

4 6

15 As shown in the diagram below, the diagonals of
parallelogram QRST intersect at £, If

QE=x"+6x,SE=x+14,and TE=6x—1,
determine TE algebraically,




Unit 6 Lesson 4 Rhomus

A parallelogram with 4 = sides
o All properties of a parallelogram apply

A kite with 4 = sides
o All properties of a kite apply

NEW: Each diagonal bisects the two angles

Example 1
In rhombus ABCD, AB = 2x - 2 and BC = x + 8. Find the length of BC.

Example 2

Find the length of a side of a rhombus whose diagonals measure 10 and 24.

Example 3

The diagonals of a rhombus measure 6 meters and 8 meters. Find the number of meters in the
perimeter of the thombus.




Example 4

In the diagram betow, PQRS i a rhombus with diagonals PR and 5Q.

s R

N
b\

P Q

f m£SPQ = (Bx - 14)° and ms1 = (3x + 3)°, find the value of x.

Example 5

In the diagram below, PQRS is a rhombus with diagonals PR and 5Q.

5 R

%
b\

Fmez2 = (7x - 6)* and m23 = (112 - 12}, find the value of x.

P a

Examp]_e 6 In the accompanying diagrsm. ABCD is a thombus and mzEAD = 110°
D [+]
1167
E A a8 F
Find meCBF.

Example 7

In the accampanying diagram of thombus ABCD, diagenal BD is drawn and meC = 50°.

D c
A B
Find meADB.
Example 8
In the accompanying diegram of rambus ABCD, diagonal AC is drawn.
D c
A B8

fm2CAB = 35°, find meADC.




Example 9: System of Equations

In rhombus ABCD, m< A = 120, m< B = 60,
m<C=x+y,m<D=x-y. Findxandy.

Example 10: Combo Problem

In the diagram below, quadrilateral STAR s a

rhombus with diagonals S4 and TR intersecting at
E ST=3x+30,SR=8¢-3,85=3: TE=3-+35,
AE = d: -8 mARTA = 3y — 2, and

mLTAS = 9y 4+ 8. Find SR, RT, and m£TAS.

S 3x+ 30 T

8x —~ 5

(9y + 8)°




Date Rhombus Homework

1. In the diagram below of rhombus ABCD, the diagonals AC and BD intersect at E.
If AC =18 and BD = 24, what is the length of one side of rhombus ABCD?
A B

2. In thombus 4BCD, with diagonals AC and DB, AD=10.
If the length of diagonal AC is 12, what is the length of DB?

3. In rhombus ABCD, the diagonals AC and BD intersect at E. If AE=5 and BE =12 , what is the length of AB?

4, What is the perimeter of a thombus whose diagonals are 16 and 30?

5. In the diagram below of rhombus ABCD, m«C = 100, A B
What is m& DBC?

100°

6. In the diagram below, MATH is a rhombus with diagonals AH and MT.
If ms/HAM = 12, what is mZAMT?




Unit6 Lesson s Rectq ng le

)

D 27
A Parallelogram with 4 RIGHT ANGLES 7
= [Has all of the properties of the parallelogram
y
As 77

IMPORTANT NEW PROPERTY: Diagonals are CONGRUENT!!

C

Example 1

In the diagram below, ABCD is 3 rectangle with diagonals-A“C. and BD.

D c
3
g 31
2.
A B

If mzd = 592, find 2 CEB.

Example 2 In the accompanying diagram, ABCD is a rectangle. E is a point on CD, mzDAE = 30°, ang

miCBE = 20°.
A B
a0° U
20°
Ly
D E [+

What is mex?

Example 3
In the diagram below, ABCD is a rectangle with diagonals AC and BE.
D C
g 74
2
A B

[fmz1 = (3¢ + 14}° and mz4 = {2x - 9}°, find the value of x.




Example 4
In rectangle ABCD, AC = 2x + 15 and BD = 4x - 5. Find x.

Example 5
In rectangle ABCD, diagonals AC and BD intersect at point E. If AE = 20 and BD = 2x + 30, find .

Example 6
In rectangle BOAT, m <B =2x+ 10. Find x

Example 7
In rectangle ABCD, AB =35, BC =12. Find BD.




Date Geometry CC
Rectangle HW

1. A builder is building a rectangular deck with dimensions of 16 feet by 30 feet. To ensure that the sides form
90° angles, what should each diagonal measure?
1) 16ft
2) 30ft
3) 34ft
4) 461t

2. In the accompanying diagram of rectangle ABCD, m£BAC = 3x+4 and msACD = x + 28.
What is msC407 5 C
1} 12
2) 37
3) 40
4) 50

3. Inrectangle ABCD, AC = 3x+ 15 and BD = 4x— 5. Find the length of 4C.

4. As shown in the accompanying diagram, a rectangular gate has two diagonal supports. If m<£1 = 42, what is
mL2?

5. Al says, “If ABCD is a parallelogram, then ABCD is a rectangle.” Sketch a quadrilateral ABCD that
shows that Al’s statement is not always true. Your sketch must show the length of each side and the measure of

each angle for the quadrilateral you draw.

5. As shown in the diagram of rectangle ABCD below, diagonals AC and BD intersect at E.

If AE=x+2 and BD = 4x - 16, then the length of AC is 8 c
Iy 6
2) 10 5
3 12
4) 24 A R



Unit 6 Lesson 6 S q uares

Rhombus with a RIGHT angle
OR .

Rectangle with 4 = sides

Example 1

If the side of a square is 5,
find the length of the diagonal to the nearest tenth.

Example 2

What is the length of a side of a square whose diagonal measures 4,/2?

Example 3

The perimeter of a square is 56.
Express the length of a diagonal of
the square in simplest radical form.

Example 4
In the diagram below, DEFG is & square with diagenals GE and OF,
D E
H
1 % 3 4
G F

If DE = 5x - 14 and EF = 3x - 6, find the value of x.




Example 5
In the diagram below, DEFG is a square with diagonals GE and DF.

D E

Find mz2.

SUMMARY QUESTIONS

6. Wikich statament about 4 figure ABCD would always be true? (2 answers)

A} IFABCD is a parallelogram, then it must be a guadrilateral.
B} IfABCD is a rectangle, then it must be a square.

C} IFABCD is a parallelogram, then it must be a trapezoid.
D} If ABCD is a quadrilateral, then it must be a paraflelagram.

. Aparallelogram must be a kite :ifthe

A} diagonals are perpendicular C) diagonals are congruent
B} oppesite angles are congruent O} opposite sides are congruent

« Which figure does nof always have congruent diagonals?

A} rhombus C} rectangle
B} square D) isoscales {rapezaid

Which statement is aiways true?

A} Arectangle is a parallelogram. C) A rhombus is a square.
B} A quadrilateral is a trapezoid. B} Atrapezoid is & paralielogram.

. A parslielogram must be a rectangle when its

I diagonals are perpendicula
2 diagonals are congruent

3 opposite sides are parallet

4 opposite sides are congruent

24



MathiBitsNotebook ™

Name

1. The area of a square is 100 square

inches. What is the perimeter of the
square in inches?

1t com

3. The length and width of a rectangle

Directions: Read carefully.

2. If one angle of a parallelogram is
70°, find the degrees in the remaining
three angles.

4. The diagonals of a thombus are 10

are 15 cm. and 8 cm. What is the length units and 24 units. Find the perimeter

of the diagonal in centimeters?

Hahlim com

15

5. Three angles of a quadrilateral
measure 89°, 94° and 140°. What is
the measure of the fourth angle?

of the rhombus.

6. MN is the median of trapezoid RSTU.

MN = 42 inches and ST = 54 inches.
Find RU/ in inches.

All Rights Reserved ©MathBits.com
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7. Given parallelogram 4ABCD with
diagonals 4C, BD. If m.2'1 = 78° and
m~ BAD = 60°, find m.. 2.

9. Given rhombus ABCD with diagonals
AC, BD. If AD =10, and 4C = 12,
what is BD?

11. Given parallelogram MATH with BT
bisecting «“"HTA. Find m.~MBT,

H T
120°

AR oot A

13. Given rhombus MEAN with diagonal

MA extended through point D, and
m<E=135°. Find m« DAN?
o

8. What is the perimeter of a square whose
diagonal is 32 2

Matdlb.oon

10. Given rhombus MATH with
mes M=74°, Whatism=MHA?

12. Given rectangle ABCD, m£ADB =
55 and diagonals AC and BD.

Find m< AEB.
D C
550 HathBies com
E.
A B

14. Given parallelogram DANE and
isosceles ABEN. m.« ENB = 44° and

AC is an altitude. Find m.2DAC.

All Rights Reserved ©@MathBits.com
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10.

11
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13
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MaihBitsNotebook
- Geomefry
Qe

#7 >y

" Name
¥

n/

1. The sides of parallelogram ABCD
are represented as shown. Find DA.
D Sx -18 Cc

A ox+i2 B

3. The perimeter of quadrilateral
ABCD is 46 inches. AB = x + &,
BC=2x+1,CD=3x-6,and

DA = 4x - 7. Find the length of the
shortest side of the quadrilateral.

5. The diagonals of rectangle ABCD
intersect at E, AE =x-+ 4 and
CE=3x-12. Find BD.

D I C
A B

Directions: Read carefully. Show your work.

2. In rhombus DOGS, DO=2p+9
and OG=3p-6. Find GS.

D 2p+9 O

3Ip-6

4. Given parallelogram ABCD with
m< B =5x and ms C=3xt+4,

Find the number of degrees in 2 D.
D C
(3x+4)°

2athidity tdin (SX)Q

A B

6. In rhombus ABCD, m.2 ECB = 5a+4
and msEBC =8a - 5. Find msEBC.

D
(5a cay
(8- 57

A 8

All Rights Reserved ®MathBits.com
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7. Given trapezoid ABCD with median
EF (labeled as shown). Find EF.
D 2x-2 C

9. Given square ABCD with diagonals
AC, BD. 1fDB=7x+1and

AE=72x+11, find EB.
D [

E

A Mathlutu.com B

11. Given square ABCD with diagonals
AC, BD. The m< DEC=2a + b and
m~ZABC =a+2b. Find a and b.

8. Inrectangle ABCD, AF=3x + y,
EC=2x+y-+7and DE=2y+3x— 1.
Find the values of x and y.

D C

E

MaihBitasom

10. Given parallelogram ABCD, labeled as
shown. Find @ and b.

D C
1100 {a - 3b)5

Wnin Bt can

12. Given square CANE with diagonals
intersecting at B. AC=35, CE=06a+ 5,
and mCNE = 3a + 2b. Find the value
of a+b.
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