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Day 1 — Parallelograms

Warm — Up

Two consecutive angles of a parallelogram
measure 3x + 42 and 9x — 18. What are the

measures of the angles?
A 13,167

B 585,315

C 39,141

D 81,99

Properties of the Parallelogram

*Parallelogram*

All parallelograms, such as 7 FGHJ, have the following properties.

A parallelogram is a quadrilateral with two pairs of parallel sides. DH
J

Properties of Parallelograms

Consecutive angles are supplementary. The diagonals bisect each other.

Opposite sides are congruent. Opposite angles are congruent.
m/F+ m/2G = 180°
G H msG+ msH = 180° GvH
D m/H + mzJ = 180° »4 FP=HP
F Y msJd+ msF=180° F J GP = JP




Complete the statement and give the reason that justifies the statement.

Given: ABCD is a paralielogram A B
D C
Statements Reasons
. AB = __ and AD = a.
A = _  and 4D = _ b.
.AB |l ___ and AD I ___ c.
. ZA suppl. _____ and _____ d.
4C suppl. _____ and _____
. Draw AC and BD. (The lines intersect at E.) e. Two Points Make a Line.
. 3BAC = and 4DAC = _ f.
.AE = and DE = g.




Proofs

Given: £Z ABCD

DE = FB D E
Prove: a) ADEA = ABFC
b) £1 = 22
A
STATEMENT REASONS
1. Parallelogram ABCD ; Given
2. AD = 3.
3. 4D = — 4. Given
4, DE = FB M
5. o
6
Given: /7 ABCD
D c
Prove: AAEB = ACED
E
STATEMENT REASONS
1. Parallelogram ABCD 1. Given
2. AB = 3
3. AB || 2,
4. /CAB = 5:
5. ZAEB = 5
6.




You Try Ttl

Given: TABCD

(At most 6 steps! You may not need all 6!!!)

D
Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
G P H
Given: £—7 GHIJ
HP = JQ
— — b
Prove: PX = QX
J Q I
Statements Reasons
1
2
3
4
5
6
7
8




You Try Ttl

Given: WOSBis a parallelogram
A3= K4

MW = SN

Prove: E = E

Statements Reasons

Challenge D

Given: ABCD is a parallelogram.
DE 1 AF.CF L AF.
Prove: DE = CF.




SUMMARY

Given: Parallelogram ABCD

Prove: AC and DB bisect each other

Statements Reasons
1. Parallelogram ABCD 1. Given
2. AD || BC 2. Opposite sides of a parallelogram are ||
A3 1= .2 3. [/ > AIds =
A4 :3=.4 4. [ 5> AId's =
S 5 AD=BC 5. Opposite sides of a parallelogram are »
6. ABEC = ADEA B. ASA(3 5 4)
7. DE = BE 7. CPCTC
8. AE = CE 8. CPCTC
9. AC and DB bisect each other 9. 2 = segs » segment bisector
Exit Ticket
Identify the reason that proves AABD = ACDB .
A) 8588 B . 1 cC
|
B) SAS
C) ASA
1
D) AAS A _<- L D



HW - Day 1

1 Given: ABCD is a parallelogram.
Prove: AMEB= ACED

Statements

D C

Reasons

2) Given: &7 ABCD (ABCD is a [7)
Conclusion: AABC = ACDA

Statements

DM
A B

Reasons




3) Given: ABCD is a 7 (parallelogram).

£GHA = LFEC,
HB = DE

Conclusion: GH = EF

Statement

000 =1 S LN b O B e
0D~ O W e LY =

4) Given: =7 EFHJ,
L1= /2

Conclusion: KH = EG

Statements

Feason
Given
Opposite sides of a 7 are |}
| lines = alt. int. £s =
Opposite sides of a 7 are =.
Given
Subtraction Property(_ ., )
Given
ASA (3, 6, 7)
CPCTC

Reasons

10



Day 2 - Ways 1o prove a quadrilateral is a

parallelogram

Warm — Up
S R

Given: =PLRS

XP = RY ¥ v
Prave: %R = ¥P

P Q

Statements Reasons
1. 1. Given
2. SP = QR 2.

= (S)
3. (S) 3.
4.45 = A0 (A) 4.
5. 5.
6. XR = YP 6.

11




You can show that a quadrilateral is a parallelogram by using any of the conditions
listed below.

Conditions for Parallelograms

» Both pairs of opposite sides are parallel (definition).

* One pair of opposite sides is parallel and congruent.

» Both pairs of opposite sides are congruent.

» Both pairs of opposite angles are congruent.

* The diagonals bisect each other.

* One angle is supplementary to both its consecutive angles.

Determine whether each quadrilateral must be a parallelogram.
Justify your answer.

12



1. Giverr DE bisects AC

L1z .2 E
Prove: ABCDis a parallelogram
B
Statements Reasons
2.
Given: £ ABCD A E
AE = CF
Prove:; £7EBFD
D
STATEMENT REASONS
1. AE = CF, £Z7 ABCD ;
2. LA = 3
3. AD = 4'
4. A_ = A :
5, ED= ______ 5.
6. EB = 6.
7. EBFDis a 7.

13



You Try It!

N
Given: JL and KM bisect each other.
Prove: JKLM is a parallelogram.
Statements Reasons
Challenge
Given: RKMP is a & R
~JRK = -:PMO
Prove: RJMO is a =
K
Statements Reasons

14



SUMMARY

—_ — D C
GIVEN: AD = BC
AF = EC
DE = FB
PROVE: ABCDisa L7
A B
STATEMENTS 'REASONS
1.A_'_Q:“—_EC (s 2 s) 1. Given
DE = FB (s = s)
2. AF = EC 2. Given
3. AE 2 CF _ __ 3. Addition Postulate
(AF + FE = CE + FE) (s £ s)
4, AADE = ACBF 4, s.88. = s.8.8.

5. .21 = z2 5. Corresponding parts of congruent triangles are congruent.
6. AD || BC 6. If two lines are cut by a transversal and a pair of alternate
’ interior angles are congruent, then the lines are parallel.

. 7. A quadilateral is a parallelogram if a pair of sides are both
7. ABCDisa 27 congruent and parallel.
[Steps 1 and 6]
Exit Ticket

In the diagram below, parallelogram ABCD has
diagonals AC and BD that intersect at point E.

D C

A B

Which expression 1s not always true?
1) ZDAF = “BCE

2) ZDEC= ZBEA

3) AC=DB

4) DE =EB



A B
l. Given: £Z1 = £2 5%
/3 = Z4
1%
D c
Prove: £/ ABCD
STATEMENT REASONS
1,412 22 1.
2. BC |l 2.
3. £3 = /4 3.
4. AB || 4.
5. ABCDisa ___ 5.

».  Given: AB = CD,
BC = DA

Prove: ABCD is a parallelogram.

Proof: ' D
Statements Reasons
1. AB = CD, BC = DA 1. Given
2. BD = BD 2.a. ?
3. ADAB = b. ? 3. c ?
4. Z1 = d. 7 ,Z4=e. ? 4, CPCTC
5. AB || CD, BC || DA 5.f. 2
6. ABCD is a parallelogram. 6. g. ?

16



Given: @EU E_AI_FS .
UE = SF,RE = FT

Prove: £~ RSTU

Statements Reasons

Given: Quadrilateral ABCD

4. AE=TD A B
AB|TD
D A

Prove: ABCDis a parallelogram

Statements Reasons

17



Day 3 — Proofs with Special Parallelograms

Warm — Up
D C
Given: DE L AC
BF1AC F
AE = FC
DE=FB E
Prave: ABCD is a parallelagram A B
Statements Reasons
l. 1. Given
2. 4__and 4___ areright s 2.
3. 4 =4 (A) 3.
4. (S) 4. Given
5. (S) 5. Given
6. A = A 6 C , , )
7. 7. CPCTC
8. 8. CPCTC
9. ABCD is a parallelogram 9.

18




Rectangles

Definition: A rectangle is a parallelogram with one right angle.

Properties of Rectangles:} ~

THEOREM HYPOTHESIS CONCLUSION
6-4-1 |If a quadrilateral is a B 1< _
rectangle, then it is a A‘?IC? 154
parallelogram. (rect. — 3) ALl Hp parafiefogram.
6-4-2 |If a parallelogram is a
T B C
rectangle, then its diagonals — =
AC=B
are congruent. A D
(rect. — diags. ;)
. J

Complete the statement and give the reason that justifies the statement.

Given: Rectangle RECT

R E
T C
STATEMENT REASONS
a. ZRisa angle a.
b. RT = and RE = b.
c. RT || and RE || c.
d ZRZ LE= £C= AT d.
e. Draw ET e. 2 points make a line
f. ZRET = ___ f. . .
g. Draw RC g. 2 points make a line
f. ET = ‘ f.
19




A rhombus is a quadrilateral with four congruent sides.

B

Theorems

A D
Theorems {

C
Rhombus ABCD

Properties of Rh ombuses)

~N
THEOREM HYPOTHESIS | CONCLUSION
6-4-3 |If a quadrilateral is a rhombus, B C
then it is a parallelogram. = : ABCD is a
(rhombus — ) parallelogram.
A D
6-4-4 |If a parallelogram is a B G
rhombus, then its diagonals are _
perpendicular. ' AC L BD
(rhombus — diags. 1) A D
6-4-5 |If a parallelogram is a rhombus, B & Zl= 22
then each diagonal bisects a pair W /3= /4
of opposite angles. I : I = g
rhombus — each diag. 2 A = -
bisects opp. z%_)
< 7
Complete the statement and give the reason that justifies the statement.
Given: Rhombus DEFG
D E
G F
STATEMENT REASONS
a. DE = EF = FG = GD a.
b. ZD = £ZF, ZE = ZG b.
c. Draw DF ¢. 2 points make a line
d. ZGDF = ~ZEDF d.
e. ZEFD = ZGFD e.
f. Draw EG (to intersect DF at X) f. 2 points make a line
g DFL g.
h. EX = _andDX = h.

20



A square is a quadrilateral with four right angles and four congruent sides. In the exercises, you will show
that a square is a parallelogram, a rectangle, and a rhombus. So a square has the properties of all three.

B_l - I_C
ALl [lp
Square ABCD

Complete the statement and give the reason that justifies the statement.

Given: Square SOLA
5 Q

STATEMENT REASONS

L8isa_____ angle
So=qu = UA = 5A
L85 = 0= U= A
Draw SU and QA
sUL__

su=_

. ZASU = £QsU

. L8UA = £0US

. 2 points make a line

S@o e a0 TR
Sw e a0 o

Example 1: Given: 4ABCDis a rectangle D C
M is midpoint of 4B

Prove: DM =CM
A M B

Statements Reasons

21




2)  @Given: Rhombus RHOB

Prove: ZHSR = ZHSO

Statements

R

e
N

B

Reasons

Challenge

Given: YTWXisao
YP L TW
ZW L TY
TP - TZ

Prove: ¥TWX is a rhombus

Statements

T P

Reasons

22



SUMMARY

Given: ABCD is a rhombus.
diagonals AC, BD

Prove: AAED = AAEB =
ABEC = ACED

1 ABCD is a rhombus.

2 Diagonals AC, BD

3 AB=BC =CD =DA

4 AC, BD L bis each other.

5 AE = EC, DE = EB

6 AAED = AAEB =
ABEC = ACED

Exit Ticket

D C
Given
Given
All sides of a rhombus =,
Diag of rhombus L bis

e WO e

each other.

5 Bis divides a seg into 2 =
segs.

6 SSS

Given: [_] MPRS

Find the value of each variable in the rhombus.

C

MO = PO

Prove: AROS is isos.

1 (] MPRS

2 MO = PO

3 SM=RP

4 (tMisarts.

5 tPisarts.

6 tM=/P

7 ASMO = ARPO

8 SO=RO

9 AROS is isos.
a:
b=
|:=
d=

M 0 P
1 Given

2 Given
3 Oppsides = ina[_]
4 Ina[] allzsarertss.

5 Same as 4

6 All rt£s are =,

7 SAS

8 CPCTC

9 An isos A has 2 sides =.

23



Day 3 - HW

Q R
L. Given: QTVW is a rectangle.
QR = ST
Prove: ASWQ = ARVT
w
Statements Reasons

2 Giver: Rectangle W2(TZ, M is the midpoint of 5.

Prove: o ZMY 12 150sceles.

Statements Reasons

24



F
3. Given: TBCDis a rhombus /\
LRTB = £FCB R D

Prove: RD= DF \, i /

T B
Statements Reasons
A
4. Write a two-column proof ~.& 7]

to prove that if ABCD is a rhombus
with diagonal DB, then AP = CP.

D C

Statements Reasons

25



Day 4 — Proofs with Trapezoids

Warm — Up
Given: HS = EE:H_S = SO
HR = HO

Prove: RHOB is a rhombus

H

PNy
N

B

Statements Reasons
1. 1. Given
2. A = A 2. . )
3. RHOB is a Parallelogram 3. of a quadrilateral
bisect each other —
4. RHOB is a Rhombus 4, = sides of a

Parallelogram — Rhombus

26




Complete the statement and give the reason that justifies the statement.

Given: Trapezoid TRPA (AP and TR are bases)

T R
A
STATEMENT REASONS
a. TR || a. '
b. #Tand are supplementary b.
c. £R and are supplementary c

Complete the statement and give the reason that justifies the statement.

Given: lsosceles Trapezoid RQPO (OR and PQ are bases.) _
R O

STATEMENT REASONS

. Ra |l
. RO

M
o}
e m i

. Draw QO and RP . 2 points make a line
. Q0
. ZQRP =

L ZLRQO =

a
b
c
d. £ZQ
e
f
g
h

T@ ™o ap o



Given: ABCD is an isosceles

Example 1: -
trapezoid.

Prove: AADC = ABCD

Statements Reasons
Example 2: Given: ABCD is an isosceles trapezoid
ADI| BC
M 15 the mudpoint of BC
Prove: AMAD is isosceles A
Statements Reasons

28



Challenge: Given: AC bisects ABAD.
AB = BC,
AB } CD

Prove: ABCD s a trapezoid.

29



SUMMARY

Given: RVTS is an isos.
trapezoid with legs " T
VR &TS
Prove: AARS is isosceles
Statements Reasons
1. RVTS is an isos. trapezoid with 1. Given
legs VR&TS
$2 VR=TS 2. Legs of an Isos. Trap are =
$ 3. VS=TR 3. Diagonals of an Isos. Trap are =
S 4. RS=RS 4. Reflexive Property
5. AVRS = ATSR 5. §85(2,3,4)
6. /TRS = VSR 6. CPCTC
7. AR=AS 7. If )\, then /%
8. AARS is isosceles 8. If A, then Isos.A

Exit Ticket

Isosceles trapezoid ABCD has diagonals AC and

BD THAC =5+ 13 and BD = 11x — 5_ what 1s the
value of x7

1) 28

3
9] =
2y 10 1
3)

3
|
4}2



Day 4 - HW

1 Given:  POARS is an isosceles trapezoid
' PQ|| SR
SX LPQ
RYLPQ

Frove: AP5X =z ZOEY

Statements

Reasons

D Given: rectangle ABCD, DFEC, AGE, BGF, and DF = CE.

Prove:  [a) aADE = sBCF
(b) £1 = £
(c) GF = GE

Statements

Reasons

31



3 . Given:  guadrilateral ABCD, diagonal AEFC, DE L E, BF 1 E, AE = ﬁ, and DE = BF.

Frowe:  ABCD is a parallelagram.

Statements Reasons

4 Given: ABCE is a rhombus
| 4FAB = 5DCB
Prove: FE DE

iz e

Statements Reasons

32



SUMDMARY

QUADRILATERAL FAMILY

—~te—— &
PARALLELOGRAM TRAPEZOID
—fe————p <t
1. Both pairs of opposite sides Only one pair of opposite sides are
are parailel, paraliel.
2. Both pairs of opposite sides
are congraent. -
3. Both pairs of opposite angles { ISOSCELES TRAPEZOID
are congruent. <
4. Two consecutive angles are 1. Legs arc congruent,
supplementary. 2. Lower base angles are congruent.
5. Diagonals bisect cach other. 3. Upper base angles are congruent.
6. Omdmmmlamthepu:ﬂelognm 4. Diagonals are congruent.
into two congruent triangles. 5. An upper base angle and a lower
/ base angle are supplementary.
+ RECTANGLE . RHOMBUS
£y “ 1‘
~flt~
L Haaallrhcpmpmmofnpnﬂelog:m 1 Hasauthepmlxnm«amuelmm
2. Has four right angles. 2. Has four congruent sides
3. Diagonals are congruent. 3. Dugonalsmpupendsmhr
4. Dmmlabmathcanglal’ormdlu
\ / its sides.
3 SQUARE
N

Has all the properties of a rectangle and rhombus.
(and parallelogram)
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