Choose a word from the word bank to complete each sentence. Words will be used more than once.

1. A quadrilateral with two pairs of parallel sides is a ’ l ’-q Y M\
=

2. The opposite sides of a parallelogram are — parallelogram
g congruent
3. The opposite angles of a parallelogram are supplementary
\.) W \ bisect
4. The consecutive angles of a parallelogram are
5. The diagonals of a parallelogram v lS CL"\_’ each other.
Find the missing angles and sides. Label them ON THE PICTURES.
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Use parallelogram MATH to answer #6-8.
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6. Name two pairs of congruent angle& M AI& H_’ /

7. Name four pairs of supplementary angles. ZWHA M44 iﬁA'_é l Z ‘H—
=/
8. Name two pairs of congruent segments. MA' ”’T M H-—— A—T
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Use parallelogram ABCD to answer the following questions. 14. If m£ABC = 120°, find:

mzADC= { 270 m.DAB =JQO

13. IfDX =4 and AX =6 find: 5 c
BX = ﬂ BD = g M m £1 =_2{O m/2= qO
xc=__ \P ac=_\ F A e B pasClO

15. - 16.
Lj e is SX+5D =150
%] X=2 20 100 Z 9D
/
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Relationshi supplementary

Equation:

@® EXPLORE & REASON

Sketch the quadrilaterals as described in the table. Include the diagonals.

Parallel Sides Congruent Sides

Quadrilateral 1 0 pairs 2 consecutive pairs

Quadrilateral 2 1 pair exactly 1 non-parallel pair

| Quadrilateral 3 2 pairs

2 opposite pairs

A. Measure the angles of each quadrilateral. How are the angle measures in

le)rllateral at d to eazzh?ﬂ %ﬂjate%%{e%ag}ieraw
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H. Geometry 6-4: Proving a Quadrilateral is a Parallelogram Date:
Objective: I can use the properties of parallel lines, diagonals, and triangles to investigate parallelograms.
Do “Explore and Reason” below.

Sketch and name each quadrilateral. Mark any congruent sides and angles in your diagrams.

Parallel Sides Congruent Sides
Quadrilateral 1 0 pairs @ airs
Quadrilateral 2 1 pair exactly 1 nonparallel pair
Quadrilateral 3 2 pairs 2 opposite pairs
Quadrilateral 1 Quadrilateral 2 Quadrilateral2

This is a(u ( K Thls is a(n) '\'Ym Y-ef Thls aa(n) \ l 0| ram

What properties of a quadrilateral do wou think w@ prove a qug\ W is a6rallelo at \ ) \S\ M
i = ¢ 09§ LS

B. Measure the diagonals of each quadrilateral. How are the dlagonal %

Quadnlateral 1 rﬁ/ o each other7 uadrllategl 2? eral
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C. Communicate Precisely Compare the relationships among the angles and
diagonals of Quadrilateral 3 to the other two quadrilaterals. Are there any
relationships that make Quadrilateral 3 unique? @ MP6
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Fill in the essential question fof this section: Whic determine
whether a éij ZQZCQE ;isa

Example 1: In quadrilateral ABCD, AC is a diagonal, AB = CD, and AD = BC. Is ABCD a parallelogram?
Explain.
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*Does it matter which diagonal is constructed?
*What conclusion can be dra from ?m example" l ‘,) l S l S a/ l' \’ ( (Lm

Do Try It 1 and Habits of Mind, page 148 in your student companion.

HABITS OF MIND

Use Appropriate Tools How might a geoboard be helpful in comparing

quadrilaterals? @ MP.5

EXAMPLE 1 @ Try It! Investigate Sides to Confirm a Parallelogram
1. Explain why you cannot conclude that X is p
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HABITS OF MIND

Use Structure Suppose a scalene triangle is reflected across its longest side, does
the triangle combined with its image to form a parallelogram? Exr\ ! ® mr7
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Example 2:

A) Teo sketches a design of a parallelogram-shaped bu11d1ng V.\s stf;:éeme Ky to, 42 and ‘t is his
design a parallelogram? [l (7 C r
/ |+
S J LAzp O
1 4 j: 4 S
B. Teo sketches a second design in which £1 is congruent to 43 and 42 s
congruent to £4. Is that desj &arallﬁrr bW f S m = =

Do Try It 2, page 148 in your student companion.

Theorem 6-11 (converse of theorem 6-7):
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then, the quadrilateral is a parallelogram. Then... ABCD is a parallelogram.

EXAMPLE 2 @ Try It! Explore Angle Measures to Confirm a Parallelogram
2. a. Is DEFG a parallelogram? Explain.

StHLQ, NS LS
o 5 WAA N m+
-P§§"_§—_ wmum
=y Su):p’ \)V/\'D 776

b. Is LMNO a parallelogjm7 Exp(a?n\/



These examples lead us to two more theorems.

Theorem 6-12 (converse of theorem 6-8)

it QLQ
C lA.O\
then the quagl:tms a‘pfaralle gram

Theorem 6-13 (converse of theorem 6-9) DP
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then, the quadrilateral 1s a parallelogram.

If...8 C
mzA + m«B = 180°
éA D mzA + m«D = 180°

Then... ABCD is a parallelogram.

.. B C
LA = «C
£ZB= 2D
A D

Then... ABCD is a parallelogram.

Example 3: Find values to make parallelogram.

Ay 47 =Tv t|
25 —4 )= 3r+l
(o =JF

B) For what values of @ and b is RSTU a parallelogram? Wﬁ h ang l rel%nonshlp is brst to usg and .7

s =30
e a,:‘?f =32
= {5/ this S

o | 1-groem
Do Try It 3 and Habits of Mind, page 149 in your student companion.

A) For what v?u of rand s is WXYZ a parallelogram"

X L Y S_—f b
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