_ Do each of the following questions showing all work. Provide a mathematical reason
why you think the answer you chose is correct.

1. Which of the following could represent the lengths of the sides of a triangle?
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2. Two sides of an |sosceles tnan Ie measure 3 and 7. Which could be the measure
 sides of an isosceles tiangs
of the third side? L? DT
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3. If two sides of a triangle are 5 and 8 what could be the measure of the third side?
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Unit 6 Patterns in Shape Name

Side Lengths and Angle Measures in Triangles | Date

In the space below, use a ruler to draw a scalene triangle. Then measure, to the nearest tenth of a centimeter, the side lengths
of your triangle. Also, use a protractor and measure the angles of your triangle, to the nearest degree. Label the side lengths

and angle measures on your triangle.

" Carefully examine the side lengths and angle measures of your triangle. What is the relationship between the side lengths and
the angle measures? Why does this relationship make sense?

10
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A

1. In AABC,AB=10,BC=7,and AC = 5. Sketch and label AABCbeIow Then list the angles of AABCm order from smallest
to largest. e

R e -'%%. el ? éi’x:u el%%g nna: :ﬂ
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2. In AXYZ, m£ZX =65, m2ZY =80, and m £Z =35°. Sketch and label AXYZ below. Then list the side lengths of
AXYZ inorder from smallest to largest. T
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3. In ADEF ,m4ZD =32",mZE =105",and m LF =43°. Sketch-and label ADEF below. Then write an inequality that
states the relationship between the lengths of the three sides of ADEF . TRemem—

E*; ; - §:3;“’

4, In AMNO, MN =12, NO =6, and MO = 9. Sketch and label AMNO below. Then write an mequahty that states the
relationship between the measures of the three angles of AMNO .

RS

5. in AJKL,mZJ =58 and m LK =24°. Sketch and label AJKL below. Then write an lrlequahty that states the
relationship between the lengths of the three sides of A.[](L T
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$pecial Quadrilaterals Quadrilaterals are more complicated than briangles. They
hawe more sides and more angles. In Problem 3, vou discovered that using the
~ sarnefourside lengths ofaguadeilateral, you-could build quite differentshapes. o i

Quiadrilaterals are classified as convexr—as in the case of the quadrilateral below on .
the left—or nonconier—as in the case (;vf the quadrilateral on the right.

Concave -~ \perds nw «m\

/N
{ !
e, i
Convex Renconvex

a1t be charactevized in terms of gide

Some spocial corvex quadrilaterals
lengths. For example, in completing Part ¢ of the Think About This Sitoation,
yvou likely created 2 parallelogram [‘;3 formring a quadtilateral with opposite
sides the same length.

a. Show how vou can build a parallelogram using four segments cut from a )
straned of spaghett and placed end-to-end,

i, How many differently shaped parallelograms can you build with those

four mmmm%’%@r € ave M éss P L6551 bikihey

ii, What additional constraint{s) would you have to build info the
definition of & pam lelogram for it to be a rectangle?

Four fi rigl n andles

b Akite is a convex quadrilateral with two le*shrk(L]’h’%H%ﬁl consecutive sides
the same length. . .

i. Build a kite uging the same four segments of spaghetti, in Part a, placed
e:r:*:d%t;mﬂ-}‘zuﬁ..

. How many di

T hate e gl possi il He

ntly shaped kites can you build with those four pieces?
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Arhombus i3 a quadrilateral with all four sides the same length.

(i Bui d a rhombus using four segments from a strand of spaghetti placed

L can you bm]d xmt‘h th(:aw for

ped i hies ..
C@LK\SW ’ @m 9& QU ‘@, edmeasure.

piec Uk?

an n
eca use 1\

iii. Exp wm w mf a rhoenbus is a kite,

9] "ﬁ"ﬁ

2 _gides

{5} would you have to b mé& into the

v. What additional constrair

de hmtwfmfa rhombus hu it lo bL a syuare?

13




® Brainstorm 1-2 properties of these special quadrilaterals. (5 min)

xo

Parallelogram

14
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Kite
Rhombus
Square

- Trapezoid

o Be prepared to share at least 1 property of each to the class

e What is a trapezoid? Make a sketch. in your notes. Discuss its
properties with your group.

For your shape:

e How do the sides appear to be related?
e How do the angles appear to be related?
® "What is true about the dlagonals‘7

14
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e sign Characteristicos
Yo expertments in iﬂ ild
pliysical Fapplications:

\ i%§f§§ gf&%&‘* ‘“‘Eﬁ The 1‘(‘-«'?;-113[‘&3 of

Working with a pariner, use plastic or cardboard strips and paper fastengrs to
make ¢ach of the models shown below.

a, Canyou charge the shape of the tr iangle model? Can vou change any of
the features of the model? Explain,

b. What features of the quadrilateral model can vou change? What features of
the model cannot change?

e, Wow add & disgona! strip BD o vour quadrilate

: ral model, What Foatures of
this model can change?

e. Describe two structares or objects in vour community or home that employ
the rigidity of triangles in their design.

15
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The nonrigidity of quadrilaterals has important physical applications. For example, mechanical
engineers use the flexibility of quadrilaterals in the design of linkages.

in this investigation, you experi mﬁrzieef with building triangles and guadrilaterals with

different side lengths. You also investigated how the rigidity of triangfes and the mamgiduty
of guadrilaterals influence their uses in the design of structures and devices.

Describe the similarities and differences in what you discovered in your triangle-building
and guadritateral-building experiments,

‘B Suppose you are told iha‘f a triangular garden giat is to have sides of %engt% 5m. 12 m, ,
 and 3m. '

M

. Explain whv it is possible to f 1ave a tri iangular plot with these dimensions.

5,12, 12

S+ >13 | m S\df \ewjmg H o e

90
5B >\ /W\C&V\%\/M:\ wa E\M’%Y\M“qu"

H. Explain how you and a partner could lay out such a plot using anly a 15-meter

tape measure, 41 | , -
N o & ﬂmn? ?j_i*__l

e

&‘ Q'\(‘\(m jil. H(}w maﬂy di ifferently shaped tr urrguiax plats could t
dimensions? Why?

2 laid out with these

i6
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o, g What constraints are needed on the lengths of the sides of a uadrilateral for it to be a
7 parallelogram? What additional constraint(s) is jare} nneded for it to be arectangle?

mluu (imvw WusE e 3 palrs of umqmcvd-

RQ(/‘\’&IMU WWS% have O’ arguLs 1St up s Hhe

Marh Foachy.. .

:i What r:iaea it mear to say that a shape is rigid? How can you make a quadrilateral rigid?

qu\d wans Jhat You cannet Change Hhe
Shage. Adding O brace fo Q& %m
wowld ynace H g |

| | | (two A5
X: [T7 . add a baa . LT |

¢ What must be true about the sides of a quadrilateral linkage if one of the cranks can make
 acomplete revolution? If both cranks can make complete revalutions?

Be prepared ta share your ideas and reasoning with the class.

17




CHECK YOUR UNDERSETANDING

w———1—C%rea"te-%sa=rtsof-mea*suna*s*crf-sudes*th*éthvvcvtrk’HﬁﬁTra—tﬁaﬁgIe—H(w\rde~yc-)u—k|=n3w you-are

correct’?

5,111 oL 3,45
B >1| - B3OS
>S5 - UYts >3
S5+ > |

2.  Create 2 sets of measures of sides that would not form a triangle. How do you know you are

“correct?

5',7,'5( UR &,8,‘5" _
SFTFIA T gr3Ys

3. For each of the following triangles,
e find the possible length(s) of the third side
e summarlze your fndlngs using an inequality
a. : .

12413226
13-13=0

024 X 22

18
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4. Suppose you are given segments of the following lengths: 7, 8, 24, 25. If possible, sketch and label
several different quadrilaterals that can be formed with these side lengths.
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NVESTIGATION

Roof trusses are mamafm 3] ) ent shap
often trigngular in sk mpt;. The “1‘&”’ or ka; %mas shown below is Hu, r*umﬁ: wsc'
1 i today - prow
26 most uniform Lﬁsmbu*mn ¢ v of triangles i
grv of these trusses. An equall y ﬂ‘sp(nfﬂﬂt element is that all

o in il

IEREG ;:“md forens.

ement in the de
trusses for a particular roof are identical or congruent.

20




As a builder at the home site pictured on page 369, how could you test
"‘&%’I.‘"l&;‘ii"ﬁﬁﬁ? the two 1‘1"1; 18508 3taﬁdﬂ‘w amnm t]’m warage wall are e:c_wnf*zmmt?

K “%\M ’

z*m.»uks‘ in ﬁ’u., dmm ams %ﬂe]uw mdfcam o q’)izcspumim o cm}a Be ng hs- arud cmg,h;

measures that are identical.

i N

Qriginal ) Dsffereaxt Pasition Biffemnt Position an
o Orientation (flipped over!

U‘mr way to lest fm* congrucnce of two figures is to see if one figure can be made to

e other by using a ri
about a point), or flip (mirvor f’tiﬁt L-i.mfﬂ}f———m? a sequence of 1
coarse, very impractical for large truss

rid m(}[mn»—s ide (\mm»{cafrmﬂ m;n (} ot ,{?fm}l

rests an casicr method.

21
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In Inw @atz atmr‘l 1 yvou mur‘td E:%fic;t given three side Iu‘so-ths, that satisfy the

22

Side-Side-Side

(s5S)

a. wxp ain as carefully as you can why simply measuring the lengths of the

o

three corresponding sides of bwo triangular roof trusses is sufficlent to
Hetermine if the trusses are congruent.

6‘0@&
\PY\

Could you test if the two trusses are congrucnt by measuring the lengths of
Jus

two corresponding sides? Explain.

“. Could you test if two trusses are congruent by some other method? Explain.

22
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LConditions fer Congruence of Triangles In the following problems, you will
explore other combinations of side lengths and angle measures that would provide

arsimpretestof whether two trargnlar roof Fosses are congruent,

L :gg Use the "Triangle Congruence” custom app to conduct the following triangle-
Modst . . N -' = : o 4 ;. ) # :
building experiments. For each condition in Parts a—c:

¢ Try to build a triangle sat
lengths and angle measures,

.

ng the given condition. You choose segment -

» If a triangle can be buil, try to build another with the same three
conditions.

» Use rigid mottons to test if your two trlangles arve congruert, If the

triangles are congruent, describe the rigid motions(s) that were invelved
in your test.

23
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» Make a note if the condition could be used to test for congruence of two

triangles.

For each experiment, compare your findings with your classmates and resolve
amty differences. Keep a record of your agreed-upon findings. Include sketches

of the shapes you make.

a. Side-Angle-Side (SAS) Condition: You know the lengths of two sides and the
measure of the angle between the two sides.

124

b. Side-Side-Angle (55A) Condition: You know the lengths of two sides and the

measure of an angle not between the two sides.

c. Angle-Side-Angle (ASA) Condition: You know the measures of two angles

and the length of the side between the two angles.

You may recall from vour prior mathematics study that the sum of the

measures of the angles of a triangle is 180"
a. How is this Triangle Angle Sum Property demonstraied by folding a

paper model of a triangle as shown below?

A | B coA c | ARC

24




Using a protractor and ruler, carefully draw a triangle s with angle measures
407, 50, and 80", |

25

¢, Could a buildin

g contractor test whether two tria nmfm roof brusses are
congruent by nu

xasuring only the corresponding angles? Explain.

25
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Triangles al Work The Kingpost truss shown below is used prirmarily for
sin

gk‘* Sar g,am;_‘w or qhuri simm of mmﬂ@mm mm%s uction. The

stppug t uf

péfsﬂ‘e; of the truss to the m.ii_ipuini uf "ﬂ’i.%?ﬁ npg}ﬂ:‘%im side.

a, How are the spzmmatmz {given info) for this truss shown in the diagram?

R

the rezults of vour

w

b. Based on the specifications for %h.m truss and

experiments, explain ag carefully as you can why HABD is congruent tu
writtery &HABD 2= ACBD. (The congruence notation always lists

SCBD, o=
the letiers for mrsupumdmg vertices in the same order.)

g

d
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Toproperly support the roof, itis important that the brace BD i3
prerpendicular to side AC, Based on your work in Part b, explain why

v
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e) Explain how to provei?igﬁgg cj’;using transformations.
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~Hnit 6 Patterns in Shape Regents Questions: Isosceles Triangles

1. Inisosceles triangle ABC, the measure of the vertex angle is 40 more than twice the measure of
each of the base angles. Find the measure of each angle in trlangle"ﬂ'EL

X XA 2x+HD =

Base angles = 35°
vertex = |\

‘What type of triangle is triangle ABC?

Obtus Istsceles Triovgle.

29
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2. Inisosceles triangle DEF, the measure of each base angle is 30 less than two times the measure Qf
the vertex angle. Find the measure of each angle in triangle DEF? i

What type of triangle is triangle DEF?

30
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study the diagram below of 3 "W truss. AABC is anlisosceled friangle.

Swepaiidie:

Pomis j;fi}y F._ §Tf~, and G are marked on the fruss woir that w F and L“ f} o 5’}7
\.—.—__—

- Deet 4 conQruent

_ l)_c_g ve S()OV\d \,\9 1&”_5
o+ Congruent Tr cung s

a. Ona copy of the truss, use tick marks to show the given information.

\

I

—c——

b, When buildi ng the fruss, explain as carefully as vou can why braces s

and FF should be cut the same length.

Given .
Give A DG = AEBF =‘*’>SA$

ca = T h fud Fhe
.CaOZ B (S % looke ot Tha ohacjmwx +H
) . ()VdCY O'{' (/m/w)rq(j\‘i’ ?ﬂr"’s* _

AchG = ABAF D 9AS
AG = pr =CReTe

.

R
R
N
R, N
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o ger,\ed— A A(’JH o A
oo A ABH

® AH fo +he. avxq(e ot et

W Proas rsechor \gsecfw of C CB

In this investigation, you used rigid motions to help discover combinations of side lengths or
angle measures that were sufficient to determine if two triangles were congruent. You also
explored how you could use congruent triangles to reason about properties of an isesceles
triangle,

Which sets of conditions—SSS, SAS, SSA, ASA, and Asd—can be used to test if two
triangles are congruent? '
~nS

NGy

AAS W
ASA N  AAA
S AS
SSS
For each triangle congruence condition, what rigid motion or sequence of r;grd motions
was used o verify the condition?

32
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e Describe properties of an isosceles triangle that you know by definition or by reasoning.

., — . 'ﬁ‘i\‘j‘ﬁé
Pa =Xy
ae =5z

SUMMARIZE in MTK4.

T sosceles Ns hawe:
B |

2 congruent S‘des( legs )
base angles &

) b (JOY
/_bisecor % L bistC
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P} CHECK YOUR UNDERSTANDING

34

Wood trusses commonly emplov two or more triangular components in
their construction, For each truss below, exam ine the two labeled trian gular
components, Ts enough information provided for you to conclude that the
triangles are congruent? Explain your reasoning,

N b. C

C - B E A E
Queenpost Truss - - FanTruss

a. Are they congruent? Circle YES or NO b. Are they congruent? Circle YES or NO

If yes, what'is the congruence relation? If yes, what is the congruence relation?

Explain: | Explain: ,

ﬁ# - i* b

_ B
Double Fink Truss Gambrel Truss

c. Are they congruent? Circle YES or NO d. Are they congruent? Circle YES or NO
If yes, what is the congruence relation? If yes, what is the congruence relation?

Explain: ' : Explain:

34
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