Geometry: 8.1-8.4 Notes NAME

8.1 Similar Triangles Date:

Define Vocabulary:

similar figures

similarity transformation

corresponding parts

Corresponding Parts of Similar Polygons

In the diagram below, AABC is similar to ADEF, You can write *AABC is simdlar
o ADEF™ as AABC ~ ADEF. A similarity transformation preserves angle
imeasure. 5o, corresponding angles are congruent. A similarity transformation also
enlarges or reduces side lengths by a scale factor k. So, corresponding side lengths
are proportional.
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Examples: Using similarity statements. . j" ,
J L Q
1. WEDO 2. YOU Do ’ /\
In the diagram, AABC ~ SJKL. .
12

In the diagram, AJKL~APQR. Find the scale

K
B
» 18 factor from AJKL to APQR. Then list all
27 36 pairs of congruent angles and write the
A 21 C = ratios of the corresponding side lengths in a

statement of proportionality.
a. Find the scale factor from
MABC to MJKL.

b. List all pairs of congruent angles.

¢. Write the ratios of the corresponding
side lengths in a statement of
proportionality.



Corresponding Lengths in Similar Polygons

If two polvgons are similar, then the ratio of any two corresponding lengths in
the polyezons is equal to the scale factor of the similar polygons.

Examples: Finding a corresponding length.

3. WEDO

In the diagram, AGHM ~ AHKL. Find the
value of x.
K
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H

G 18 M

Examples: Finding a corresponding length.

s WEDO

In the diagram, AUVW ~ AQRS. Find the
length of the median ST.
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If two polygons are similar, then the ratio of

PO + OR + RS + 5P
KL+ LM+ MN+NK KL

If KLMN ~ PORS. then

Proof EX. 52, p. 426: BigldeasMath.com
.

Theorem 8.1 Perimeters of Similar Polygons

their perimeters is equal to the ratios of their K__
corresponding side lengths. A\

MN NK

LM

4. YOU DO

Find the value of x.
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ABCD ~ QRST

J a3 M

OIKL ~ AEFG
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Examples: Modeling with mathematics

7. WEDO 8. YOU DO
;g:;enneI?E:c;ra?(?z:‘issc'rzifatr?girlle:? Eiet:ls The two gazebos shown are similar pentagons. Find the penimeter of Gazebo A.
width 6 feet and length 15 feet. The new Gazebo B
garden will be similar to the original one, Gazebo A F s, oG
but will have a length of 35 feet. Find the Al0m B ' 9m

perimeter of the original garden and the

X € 18m H
enlarged garden. 12m

E (]
K 15m 4

Theorem 8.2 Areas of Similar Polygons

If two polygons are similar, then the ratio of ¢ P Q
their areas is equal to the squares of the ratios £
of their corresponding side lengths. D
N ™M
S R

- ! Arca of PORS PO\ _ [OR}? RS |2 SpP\?
If KLMN = PQRS, the! e = o) (M) (S22 :
¢ — Arca of KLMN KL ) ( _\!' (.\!.\'. ‘\"A')

Proof Ex. 53, p. 426; BigldeasMath.com
N

Examples: Finding areas of similar polygons.

9. WEDOQ 10. YOUDO

In the diagram, ﬁpg;r ~ ARST, and the In the diagram, GHJK ~ LMNF. Find the area of LMNF.
area of ARST is 75 square meters. Find
the area of APQT. K &

?».l:l M 'm
5
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P Aroa of GHIK = 84 m?
T R
14 m
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Assignment




8.2 Proving Triangle similar by AA Date:

Define Vocabulary:

similar figures

similarity transformation

Theorem 8.3 Angle-Angle (AA) Similarity Theorem
If two angles of one iriangle are
congruent to two angles of another 8 r_::,h
triangle, then the two triangles i ) “}, (e}
arc similar. jfp’ﬂ -~
e /
IF £A = =0 and £8 = £F, Fod j,-;_,//
then AABC ~ ADEF. c F
Froof p. 428
\ afl p

Examples: Determine whether the triangles are similar. If they are, write a similarity statement. Explain
your reasoning.

1. WEDO ,  YOUDO




Examples: Show that the triangles are similar. Write a similarity statement.

3. WEDO

Show that AQPR ~ AQTP.

Q
T

Examples: Modeling with mathematics

s WEDO

A school flagpole casts a shadow that is
45 feet long. At the same time, a boy who
is five feet eight inches tall casts a shadow
that is 51 inches long. How tall is the
flagpole to the nearest foot?

4 YOU DO

ACDF and ADEF
i)

s

C F E

6 YOU DO

You are standing outside, and you measure the lengths of the shadows cast by
both you and a tree. Wrile a proportion showing how you could find the height
of the tree.

Assignment




8.3 Proving triangle similarity with SSS and SAS.

Date:

Define Vocabulary:

corresponding parts

slope

parallel lines

perpendicular lines

Theorem 8.4 Side-Side-Side (555) Similarity Theorem
If the corresponding side lengths of

AR _BC CA . -
" ST IR then AAB( MARST.
Proof p. 437

Examples: Using the SSS Similarity Theorem.

. WEDO

Is either 2APQR or ASTU similar

to AVWX?
r 20 v X
. e
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P 16 R

A R
two triangles are proportional, then i ‘:
the triangles are similar. \ 5

] c
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5. YOU DO

Which of the three triangles are similar?
Write a similarity statement.



Examples: Using the SSS Similarity Theorem.

3. WEDO

Find the value of x that makes

4. YOU DO

The shortest side of a triangle similar

AXYZ ~ AHIK. to ARST is 12 units long. Find the
other side lengths of the triangle.
H 30
R 24 5§
30 33
T
375
Y
Theorem 8.5 Side-Angle-Side (SAS) Similarity Theorem
If an angle of one triangle is congruent to an X M
angle of a second triangle and the lengths
of the sides including these angles are ‘K\
proportional, then the triangles are similar. L -
- Fd Y
ZX _ XY .
[ = 7N = = Z — NP.
If £X = M and M N then AXYZ ~ AMNF
\ Proof Ex. 33, p. 443
Examples: Using the SAS Similarity Theorem.
5.  WEDO 6. YOU DO

The diagram is a scale drawing of a
triangular roof truss. The lengths of the
two upper sides of the actual truss are
18 feet and 40 feet. The actual truss and
the scale drawing both have an included
angle of 110°. Is the scale drawing of the
truss similar to the actual truss? Explain.

10in. =% £in
|

: % | ’/J/

110°

Explain how to show that the indicated triangles are similar.

NSRT ~ APNQ

5 P
AN
R 28 T N 21 Q



7. AXZW ~ AYZX

Triangle Similarity Theorems
AA Similarity Theorem 585 Similarity Theorem SAS Similarity Theorem
A D A b A b

B C B C B C

If£A = ZDand £B = £E, If£=E=£. then If £A ELDaML= £
then AABC ~ ADEF. L i DE — DF

MABC ~ ADEF, then AABC ~ ADEF.,
\

Assignment




8.4 Proportionality Theorems Date:
Define Vocabulary:
corresponding angles
ratio
proportion
Theorem 8.6 Triangle Proportionality Theorem
If a line parallel to one side of a triangle Q T
intersects the other two sides, then it divides
the two sides proportionally. R
5 u
G RT _ RU
If TU [[Q5, then == = —
Proof Ex. 27, p. 451 s, then 75
Theorem 8.7 Converse of the Triangle Proportionality Theorem
If a line divides two sides of a triangle Q T
proportienally, then it is parallel to the R
third side.
5 u
RT _RU — ==
| Proof Ex. 28 p.451 If =5 = g then TU las.
Examples: Finding the length of a segment.
. WEDO 2. YOU DO
Find the length of YZ.
In the diagram, WZ || XY, wx = 12,
VZ =10, and Z¥Y = 8. What is the length
of V7 v 35 W 44
X
36
12 ¥
w z




Examples: Determining whether segments are parallel.
3. WEDO

BA = 35 centimeters,

+ c B
(B =125 centllmeterg, N |
(D = 20 centimeters, and "hh@éiﬂ. Iu
-

DE = 28 centimeters. Explain why the A % "

4.
Determine whether PS || OR.

YOU DO

. E
shelf is parallel to the floor. P 50
90
N 72 S 40 R
Theorem 8.8 Three Parallel Lines Theorem
If three parallel lines intersect two transversals, Ar kS At
then they divide the transversals proportionally. ul w v d
_-j_ F 9 - Fs !n
v X z "
¥ w w
Proof Ex. 32, p. 451 U_WUE = %
Examples: Using the Three Parallel Lines Theorem.
5 WE DO 6 YOU DO
In the diagram, £ADE, £ BEF, and £ CFG Find BD.

are all congruent. A8 = 30, BC = 12, and
DE = 35. Find DF.

D/~ 35 E-F

10



Theorem 8.9 Triangle Angle Bisector Theorem

If a ray bisects an angle of a triangle, then A
it divides the opposite side into segments

whose lengths are proportional to the

lengths of the other two sides.

Proof Ex. 35, p. 452 — ==

Examples: Using the Three Parallel Lines Theorem.

,  WEDO 8. YOU DO

In the diagram, £BAC = ZCAD. Use the Find the value of the variable.

given lengths to find the length of CD.

B
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y
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