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Try the problems below

1 .In the diagram below of triangle C'DE, F is a midpoint of C'D and G is a midpoint
of DE.FG =4z + 12, and CE = 4z + 28, whatis th e of CE? '
. = =
/side= 2. PR ASoGwend\
=4 (4xr29)
Hxvi =2

+2%=2(4x12)
::42 ¥ = S+24 L|X+|2—._23(-H'+ CE""”’ﬂ
2YX*<

“ , -2A ’:* Ce=u() 28
>
E 7.\(*;’*1'_ x=1 7€ =32
2. In friangle 1JK, m<| =66 and m<J= 25. Lict the side of frianige 1JK in order

from longest to shortest. b 25+ MLk =18

I3,K3, Tk

MeS = X+15
MeS=12+1D
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Touchstone Quick Check

-Please complete the touchstone and place
answers in the remote.

For question 4 the answeris C
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Properties of Quadrilaterals

A parallelogram is a type of quadrilateral that has two pairs of opposite sides that are parallel. Parallelograms
are denoted by the symbol o. If a quadrilateral has two pairs of parallel, opposite sides, then it can be

classified as a parallelogram.

There are 5 theorems associated with PARALLELOGRAMS:
« Opposite sides are congruent

KL o An
B~ LN

e Opposite angles are congruent

ZNKkLT LLMN
<RNM T <MLK

e Consecutive angles are supplementary 0

<N KL +kLM = 1RO
NKLY ¢ RNMZISG

= Dicgonals bisect each other

Rotio MNo=Lo™

¢ Diagonals form two congruent triangles

Parallelograms can be broken down into three more specific types of quadrilaterals with the same properties as

parallelograms. The three specific types also have some of their own properties.

Rectangles Rhombus

[/

« All properties of parallelograms

« All properties of parallelograms
« Diogonals are congruent » Diagonals are perpendicular
« Four right angles » Diagonals bisect each other

» Four sides are congruent

Square

» All properties of parallelograms
» Four right angles

» Four congruent sides

» Diagonals are congruent,

perpendicular, and bisect each other
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Applying Properties of Quadrilaterals
° n,
1. Solve forx, v, and z. Relationship: ‘E P 65\ 'Kf ( S & re =

K 25\ H: blo QJ\StW‘RV( {s ave S\I?I lg wr
X 61°

\J.l-x'_\(gu

bla+x=1%0 2:=119
=119°

Relationship: %05 ;+t. (.S arc A'.;-
Go+53+Yy=)%0 .
J43+Y= o X=90

Y=37

2:53‘

3. In pardllelogram ABCD, AB=17.5,DE=18, and (msBCD =110 . F’oinJr_E_represenfs the [ntersection of the
diagonals. Draw a picture of parallelogram ABCD wer the following questions:

~o0- 3l o eo-17.5 A_NS @

c.BE= l % d. m£ABC =E 2
e. m/ADC J 10 t. meoas<t 10" D

m LA+ 110 = 130 1.5 €

4. Find the value of x. Then find the length of BC. Re.qﬁonship:b?‘p 05\ ¥C S\ are =
Sx"'\q:_]))(( )(':0|5 ﬁ
X -~ BC—_%)‘();),H"I
A 7x B Iq = Zx BC = 5‘ .
B = b 5
= “c.
5. Find the value of x. Then find Angle Q. Relationship: Ws‘ +( <s or¢ _‘;s
OYXHSY i \g,Y'} 25_':35;'5 ML Q—,j(\ﬁ)*
P G\~ X NL&:’ID

430:3)(
)(s\c)
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6. Find the value of y. Then find the measure of

Angle C and D.

B 5x+ 19 C

Relationship: fﬂﬂj‘ﬂpﬁ Ve &S are
s\;ﬂ) |uwml1/\hj

byrseioy-1=1W Y=

Tx

lbyfq

<130 meb- LLINTS

m<6 71\ mLD7'

’(mj:l'ﬂ/

m<C = 199’

7. EFGH is a pardllelogram. Find w and z.

F G
%,
>
E H

~lz

§2.9:22

'4?— - W

Relationship: ;D;ﬂ_gom lS bi SCL+.
Aw:= w+' g

-4 = -2 z
Us= 72

w =3
w4

8. RSTV is a rhombus. Find the length of TV.

= <. T=TV

s T 5
9x-nll V= LI(B l’).,-j
'a \ ST 21. Y
o

Sides are =

Relationship:

Tv=21.4 RS
Q. IUVW below, it is know that TV =19 - 2x Relationship: ’Di aq vh A ' 'S a r‘ :'—;
and WU =10 +x. Find the value of x.
11-2X=]0+ X
T . FaX +AX
\4—10+3A
oo —

=y

3
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Proving and Justifying with Parallelograms

Yesterday, you explored 4 out of the 5 theorems associated with parallelograms. You learned that opposite
sides are congruent, opposite angles are congruent, consecutive angles are supplementary, and diagonals
bisect each other. It was mentioned that, in a parallelogram, diagonals form two congruent friangles, but you
never redlly explored it. In the problem below, you are going to prove that a parallelogram forms two
congruent triangles.

Given: a.pgrallelogram Statements . Reasons
1. Cw en

@ 1. JKLM is a parallelogram

. KJ | LM, KL || JM 2Det . of ?N’ﬁ"llbﬁfﬂm

4 q ’.—\: 4 3 3. Alternate Interior /'sare =
Ll 22 A1+ inkrior ¢sare =

L= 5.@1&;(3\:4_&%!411
s DIRLZT ALY ¢ AS A

Using the picture at the right, answer the following questions about
parallelogram MPRK. Justify your answer (using properties of parallelograms) T
for each question.

L4

a /MPR=SMKR 2 Og?Os;-k_ LS are
o. ooric =P MIC O‘P‘FOS.°4‘C_ <S are
= TR wwi__dliagonads biSeck Eoch ofher
d.ﬁEE Why? OPPOSV"Q S are =

e.ﬁﬂ& Why?2 OP_PO%H-Q S are //

f.ﬁn?‘_ﬁ Why? 0sife Sideg are //

o= CPRR wne A\ernade (f\kerior €8 are =

h. AMTK;M Why?2 Vt”"\col {5 art g

. merir s merrk = |0 whve CoNSecuhive &S are Sv pplemmnna,

n
-
—
(a v
=
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Proofs with Parallelograms

Q. Given: ABCD is a parallelogram statements Reasons
Prove: /BAD = /DCB C’ v
B ) c 1. ABCD is a pardllelogram 1. ven
oepos. res sw.s ot paralleeg.
ore =

S S 2. AB=0CD
S

A S3.DA=zBC

5 . _BD ~BD
5. B8R0 = N\DOcR

°?P°$|P~ S\A.ts of j\oraﬂdqnn

4.‘&9th¢'.\lc _pvb_perlfg,_

5. 858
. LBADT:2DCR 1y espmdiny § Packs oF
S A are!
b. Given: ABCD and AFGH are parallelograms -
Pro; e L0=2G C Statements Reasons
1. ABCD is a parallelogram 1.
F G
2. 2. Given
A ] D
3. 2C=2A 3.
4, LA=/G 4,
5. 5.
c. Given: EFGH is a rectangle, J is the midpoint of EH.
Prove: AFJG is isosceles.
F G Statements Reasons
1. EFGH is a rectangle.
E ] H

2. ZE & ZH are right angles.

3.

4. Jis the midpoint of EH .

5.

é. EFGH is also a parallelogram
7. FE=GH
8. AFJE=AGJH

9.

10.
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Froperties of Trapezoids and Kites

A Trapezoid is o quadrnlateral with exacty 1N pair of parallel s]dessb\sc

1. The parallel sides are called the mﬁg S . ® —b"'{“ ¢s ¢
2. Th= non-parallel sides are called the
)

P N \ey

)
> \ 3. The frapezoid has 2 pairs of base angles. V4
Each pair share a side that is o base. 7‘
) _ buse <5
Izosceles Trapezoid- A tropezoid where the l=g: are congruent.
Praperfias of isosceles fraperoids
Legs are congruent Base angles are congruent Diagonals are congruent
B C B/ kC B C
D A D D
- ~ N~ A~
BA =2D LBpp = L CDA D< AC

ZApC = <¢DCB
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Midsegment Theorem for Trapezoids

The Midsegment of a Trapezoid is:
1. Parallel to Each Base

2. Has o length equal fo % the sum of the length of ifs bases A

A Kite is a quadrilateral that hos two pairs of congruent sides
BUT opposite sides are not congruent

The diagonals are
perpendicular.

Exactly one pair of cpposite
angles are congruent.
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In kite WXYZ, mesWXY = 104°, and msVYZ = 49°. Find each measure.

1. meVZY = %il
2. mzVXW = QES

3. meXWZ = 1)
0D+ 49+ mev 2y=180 ”)q (03 +03+ mexwz =130
129 +mevzy= 180 —1| \'l(pmlxwt”??

mevay=4" . T3 MeXWE =54
McH=10" : \_7 e F‘(of.
w<f Hjo=1%0 | Z c = Q

WMLE Zqp¢
MGz M(H-HQ

Find the length of the midsegment of the trapezoid.
6. 21 7.

M
T’— T e
| [ 4 I 82
ety
e N

MN = 3 (38 : ,1,\,:%((,4”2)

AN < é(l%)

MN = 73

10
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Write the rule for the given transformations.

S 1. A reflection over the liney =-x. 2. A 907 counterclockwise rotation about the origin

\ ,+3 \ﬂ \*\)
. ‘("L (43 )-x\ ('—(ﬂ ) X) ¢ ('\'

S
6 ) - ) Write the rule to describe each transformation.
L

R

(xy-y )

11
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Decide whether it is possible to prove the triangles are congruent. If it is possible, state the theorem or the
postulate you would use.

o 6. 7. B.

12
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9, Indicate the additional information needed to enable us to apply the specified congruence postulate.
—

<N =<\

ool MK T Tw
Q;;Q TP

13
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10. Complete the following proof.

February 04, 2019

y > Given; £CAD= /ACB, AD=CZ
s@s Prove: AABC = ACDA
A 8
Statements Reasons
I LCAD=ZACB . Given
2 AD ’;- C & 2. Given
3. A_C = R_&— 3. gg; \Q\C\VQ ‘? YDQ-e V&:B/
4. AABC = ACDA 4. S ﬁ S

14
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Geometry Unit 2: Triangle Congruence and Quadrilaterals Notes
Justifying with Properties of Parallelograms

Determine if each quadrilateral must be a parallelogram. Explain why or why not.
a. b. C.

g. If the diagonals are perpendicular, which type of quadrilateral could it bee

h. If all four sides are the same length, which type of quadrilateral could it be?

i. If the diagonals are congruent, which type of quadrilateral could it be?

j. A paradllelogram has one right angle. What is a more specific name for the parallelogram?  Justify your
answer using properties of parallelograms and specific quadrilaterals.

15
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