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5.5 Conjectures and Proof
A Practice Understanding Task

The diagram from How Do You Know That? has been extended by
repeatedly rotating the image triangles around the midpoints of their
sides to form a tessellation of the plane, as shown below.

Using this diagram, we will make some conjectures about lines, angles and triangles and then write

proofs to convince ourselves that our conjectures are always true.
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When a line intersects two or more other lines, the line is called a transversal line. When the other
lines are parallel to each other, some special angle relationships are formed. To identify these
relationships, we give names to particular pairs of angles formed when lines are crossed (or cut) by
a transversal. In the diagram below, £ |and igre called corresponding angles, il)and Zbre called
alternate interior angles, and A*and Zbre called same side interior angles.

Examine the tessellation diagram abowve, looking for
L /2 places where parallel lines are crossed by a transversal
37 4 line.

Based on several examples of parallel lines and
transversals in the diagram, write some conjectures

about corresponding angles, alternate interior angles
/ ? and same side interior angles.
Orresponcling £ L| LS, L25L0,
T gt 236, 2 e
v conjectures:
alkernate inferior £¢- £35L 6, £ 45243

congruent ! 2
Saume Slde_ \Y\‘CZST\OYL%: LL‘ %1Ll.0 ) L’.’)q;éo)
s suppimentany (odd up o |

Proving Qur Conjectures

For each of the conjectures you wrote above, write a proof that will convince you and others that
the conjecture is always true. You can use ideas about transformations, linear pairs, congruent
triangle criteria, etc. to support your arguments. A good way to start is to write down everything
yvou know in a flow diagram, and then identify which statements you might use to make your case.
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2. Find the measure of x in quadrilateral ABGC. ,5 BLOO

, 4y £25+ \Y F\R & (X -Dtx-

Match the equation with the correct line in the graph oflines p, g, r, and s.
3. y= %x + 2

g AN vl >
3 E}\ f/
4. y=—2x+2 g \\ X //
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Match the equation with the correct line in the graph of lines p, g, r, and s. I
3
3. y==x+2
y 4 X — .
\\
=_3 L~
4. y=—Tx+2 g EEL
5 _3 r I
. y=—-x+4
4
oz \‘
» 6. y= —zx + 4 / f 4
// \‘
7. Describe the shape made by the intersection »
of the 4 lines. List as many observations as you
can about the shape and its featglﬁes. ;
r Y
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Find the value of the 2 remote interior angles in the figure N
2 venote interiorLs _g E & Yhe g, re UT\-\"Q(IUCI
(W) "\0= ;. 19. &5

Qxteriof

120°

ey
=40,
120 = 2% +10 +lox~102
120 = 3%

1S =

Indicate whether each pair of angles is congruent or supplementary by trusting how they
look. Lines p and q are parallel. 3

17.

20. 25 and 248

21. 22 and 26

22. 22 and 28 /4
772 /A and 7 A i
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Indicate whether each pair of angles is congruent or supplementary by trusting how they I
look. Lines p and q are parallel.
Verticad £
20. £5and 48 ~~ 3
21. 22 and 26 o 1 />
< I
T
22. 22 and 48
» 1
23. z4 and 46
=
24. 23 and 45 (‘i‘\

25. Z1 and 23

Go

Topic: Complementary and supplementary angles.
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Topic: Complementary and supplementary angles. I

Find the complement and the supplement of the given angles. Itis possible for the
complement or supplement not to exist.

26, 37° 27. 59° 28. 89°

Supp: 120-37=14%° I
comp: 40~-317= H3°

29. 111° 30. 3° 31. 90°
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5.6 Parallelogram Conjectures and

Proof
A Solidify Understanding Task

In Mathematics [ you made conjectures about properties of
parallelograms based on identifying lines of symmetry and
rotational symmetry for various types of parallelograms. Now
that we have additional knowledge about the angles formed when
parallel lines are cut by a transversal, and we have criteria for
convincing ourselves that two triangles are congruent, we can more formally prove some of the

things we have noticed about parallelograms.

1. Explain how you would locate the center of rotation for the following parallelogram. What
convinces you that the point you have located is the center of rotation? PDWH_ @

B l Cc

om,
it Q does, not
A > | D wove -

2. Ifyouhaven't already, draw one or both of the diagonals in the above parallelogram. Use
this l:hagram to prove this statement: -?Yﬂﬂte snies aFf a mfitat‘:gmm are mngment

BC A |F we
AB D BC wog an tdentica ler\gH\fof\b

The cama with ]‘\B g CD.

3. Use this dmgram to prove this statement: opposzte angles of a /mmﬁeiﬂgmm are congruent

LRTZD Q Prove i 1S Hru Wf rotahovs.
AT LC

4. Use this d:lagram to prove this statement: the dmglqnais of a parallelogram b:sect each other

§C§ DG{ Pvove wit i = &S oV ranslahons .
AQSCQA
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The statements we have proved above extend our knowledge of properties of all parallelograms:

not only are the opposites sides parallel, they are also congruent; opposite angles are congruent;

and the diagonals of a parallelogram bisect each other. A parallelogram has 180° rotational

symmetry around the point of intersection of the diagonals—the center of rotation for the
parallelogram.

5. Consider the following statements. If you think the statement is true, create a diagram and

write a convincing argument to prove the statement.

a. If opposite sides and angles of a quadrilateral are congruent, the quadrilateral is a

parallelogram.
Ues .- A
|

If opposite sides of a quadrilateral are congruent, zl\}e Ssladnlateral isa pamEeligram.
l/y_(, ... SG5A = /O'N' s~

s

A aoyorol .

c. If opposite angles of a _}uadrilateral are congruent, the quadrilatergl i

RS ... ;

d. Ifthe diagonals of a quadrilateral bisect each other, the quadrilateral is a pargllelogram.

o %s...SASAC e\ W one

o

b.
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Homework

Finish 5.6 "Ready, Set, Go"

Mar 28-9:36 AM
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