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Ratio and Proportion

If @ and b are two quantitics that are measured in the same units, then the
ratioofato b 5 % The rutto of g 1o b cun aiso be wrntten as a: b. Because a

ratro 1s a quoticnt, its denominatoer cannot be zero.

Ratios are usually expressed in simphified form. For instance, the ratio of 6:8
15 usually simolified as 3:4,




EXAMPLE 1

Simplifying Ratios

Simphify the ratios.
12cm 6t
& Th b. 1%n.

Simplitying Ratios

Simplify the ratios.

12¢m 6 ft
L b1
SOLUTION

To simplify ratios with unlike units, convert to like units so that the units divide
out. Then simplify the frection, if possible.

12cm Pem 12 3 6N _6+13in. 72 _4

A" Tm T3 iam - 1 | b. T8, = 18in.
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GITTITE) Using Ratios

The perimeter of rectangle ABCD 1s 60 centimeters. The
ratio of AB:BC 15 3:2. Find the length and width of the

rectangle.

n &

GITIIEE) Using Ratios

The perimeter of rectangle ABCD is 60 contimeters, The
ratio of AB:BC is 3:2. Find the length and widih of the

rectangle.

SOLUTION

D

A

c

:I,.,

! a

Because the ratio of AB:BC ix 3:2, you can represent the lenpth AB as 3x and the

width BC as 2x.
2+ 2w p
2{dx) +2(2x) = 60
br + dx = 60
10x = 60

x=06

Farmula {or perimetar of rectangle
Substitutefor £, w, and .
Multiply.

Combine like torms.

Divide each side hy 10.

P So, ABCD has a length of 18 centimeters and a width of 12 centimeters,
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m Using Extended Ratios

The measure of the angles in AJKL are in the extended
ratio ol 1:2:3. Find the measures of the angles.

SOLUTION

% a4 & as P A ) “

@GITITEE) Using Extended Ratios

The measure of the angles 10 AJKL arc in the extended
ratio of 1:2:3. Find the measures of the angles.

SOLUTION
Begin by skewching a tnangle. Then use the extended
ratio of 1:2:3 o label the measures of the angles as x°, 2x°, und 3x°.

J

x4+ 2x° + 3x° = 180" Tetangle Sum Thaotem
Gx = 180 Combine like tarms.
x =30 Divido oach sids by 6.

) S, the angle measures are 307, 2(307) = 607, and 3(30°) = 90°,
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GITT3D) Using Ratios

The ratios of the side lengths of ADEF to the C[

corresponding side lengths of AABC ure 2:1. = 1
Find the unknown lengths,
A g
SOLUTION
« DEiswicc ABand DE = 8, 50 AB = 5(8) = 3,
* Using the Pythagorean Theorem, you can o Bin. E

determine that 8C = 5.
* DF is twice ACand AC = 3,50 DF = 2(3) = 6.

» EFis wwice BCand BC = 5,50 EF = 2(5) = 10.

(L) UsiNG PROPORTIONS

----------------------------------------------------------------- LT P P PR TP )

An cquation that equales two ratios ts o proportlon, For instance, if the ratio

% is cqual to the ratio 5. then the following proportion can be written:

\Ivnns—F{.?l-‘xtmmcs

a <

b d

The numbers a and d are the extremes of the proportion. The numbers b and ¢
arc the means of the proportion,
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1. CROSS PRODUCT PROPERTY The product of the extremes equals the
product of the means.

|f-g =§,then ad = bc.

2. RECIPROCAL PROPERTY If two ratlos are equal, then their reclprocals
ara also equal.

lf-g = —g,,then

&l
oln,

PROPERTIES OF PROPORTIONS P B

Solving Proportions

Solve the proporuons.

a.

|

=2
7

o
e
+ |
38

i
- |2
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@IIII0ED Solving Proportions

Solve ihe proportions.
1.5 3 .2
&3=7 5 v+ oy
SoLUTION
4_ 5
3. =5 Wiite otiginel praportion.
3% sciprocal property

X m 4(%—) Maltiply sach zide by 4.

Simplity,

Write original proportion.

Jpe iy + 2 Crozs product property
Sve=dv+ 4 Distribulive propesty
y=d Subtract 2y from each side.
» The solution is 2, Check this by substituting in the onginal proportion.

GUIDED PRACTICE

Vacabutary Check / 1. In the propontion ;' - g the variables s and g are the 2 of the
propastion and rand g are the _2_ of the propartion.

Concopt Check \/ ERROR ANALYSIS In Exercises 2 and 3, find and correct the arrors,

.

Skall Check \/ Glven that the track team won 8 meats and lost 2, Mind the ratlos,

4. What is the ratio of wins to [osses? What is the ritio of Tesses o wim?
5. What is the ratio of wins o the 1olal number of track mecis?

In Exercisas 6-8, solve the proportion.

L] S.8 . |
5.3=% 1y=z Ly
9. The ratio BC:HC 15 2:9. Find the value of
A a8

x
a a c
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SIMPLIFYING RATIOS Simplify the ratlo.

16 students 48 marbles 22 feet 6 melers
0 3 swdems 1V 8 marbles 12- 55 Feet 13- 9 meters

WRITING RATIOS Find the width to length ratlo of each rectangle. Then
simplify the ratlo.

14. 15. 16.

12 in,
16 mm 10 cm

n

o 75em

CONVEATING UNITS Rewrite the fractlon so that the numerator and
denominator have the same units. Then simplity.

3N 60 cm 350 2 mi

7. 7750, 8. n 19. 75 20. 3500 v
6yd 21h 200 m 20 oz
21 on 22. 550z 23.95km 24"

FINDING RATIOS Use the number line to find the ratlo of the distances.

A B c 0 E F

& ! & L 1 [ G 1 ry L ! b—2a L.

* 1 ’ T 1 T L G T ? ¥ 1 — i

0 2 4 6 10 12 14

AR _ 4 8D _ 4 BE_ v CE_ o
25, D : 26. CF - 27. iD 28. Y b

29. The perimeter of a rectangle is 84 feet. The ratio of the widih to the length is
2:5. Find the length and the width,

30. The area of a rectangle is 108 cm®. The ratio of the width to the length is
3:4. Find the length and the width,

31. The measures of the angles in a triangle are in the extended ratio of 1:4:7.
Find the measures of the angles.

32. The measures of the angles in a triangle are 10 the extended ratio of 2:15:19.
Find the measures of the angles.
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SOLVING PROPORTIONS Solve the proportion.

3.5=3 u.3=1% R
36.%='3—0 37_%Q=% 33.139.._.%

= t-is-Sﬁ-i_ 40}+3=% 41-'_::15:%

42 1r“8=_'i';‘,1 43 5\'7—8=5(:' 4 _:;:.6*721.0.2

Problem Solving in Geometry
with Proportions




. ADDITIONAL PROPERTIES OF PROPORTIONS

b

a_c a_»>o
3.lfb— ,thenc d

d
a_ce a+b_c+d
4. lf—5-~a,then——b—--——~a——.

EXAMPLE 1

Telt whether the statement 1s true.

p_r p_3
a. If6— 10,lhcn ;=5
a_c a+3_c+3
b.If3 4,lhc 3 1

Using Propetrties of Proportions

1/30/2015
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QGILTED using Propenies of Proportions

Tell whether the stalement is irue.

(L -3
3. L < & ihen &

w 5
b.ard =& menttd - £23
SOLUTION
a. l(i- - ﬁ Given
Bais  Mjmgmei-f
£ % Simpliy.
) The statement is true.
b. % -% Civen
ard_ctd  yilg meatilat

E 2 a q
Because 5—4—4 w : 2 . the conclusions are not equivatent,

» ‘The statement is false.

@ELUTIGED Using Properties of Proportions

. AR _ AC Cre
In the diagram 3 = . Find the length of BD.

1/30/2015
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The geometric mean of two positive numbers ¢ and b is the positive number x
such that & = . If you solve this proportion for v, you find that x = Va + b,

which is a positive number.

[For example, the geometric mean of 8 and 18 is 12, because % =12 andalso

e 12718
because V8 + 1B = V4t = |2,

@ITIIEE) Using a Geometric Mean

X -
X" PAPER SIZES Iniemational
standard paper sizes are commonly
used all over the world. The various sizes A3
all have the same width-to-length ratios. Ad x
Two sizes of paper are shown, called A4
and A3. The distance labeled x is the
geometric mean of 210 mm and 420 mm., 210 mm X
Find the value of x.

420 mn

1/30/2015
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EIUTICE) Using a Geometric Mean

gl ;
5 PAPER SIZES Intcrnational
standard paper sizes are colnmonty
used all over the world. The various sizes
all have the same width-1o-length ratios,
Two sizes of paper ase shown, called A4
and A3. The distance labeled x is the
geometric mean of 210 mm and 420 mm.
Find the value of x.

SOLUTION
;? - 1%6 Write propostion.
22 = 200-320 Cross product property
1= V210-420 Simplify.
r= VD310 2 Factor.
x=210V3 Sirplity.

Ab x

210 mm

P The geometric mean of 210 and 420 35 210V, or about 297. So, the distance

labeled x in the diagram is about 297 mm,

@ LoacicaL ReasonING Complete the sentence.

Ry

9. If"-_='- lhcn?—..,.D
X . x+5 _ 17

11 If Ip,.lhtfl 5 _?0

10. 1

12. 1

X

s=
13
r5

= ‘5 then

@) LocicaL REasoniNG Decide whether the statement is true or false.

13. If—=-.,—,lhen7+“ % 14.lfl=£,men§-=%
c_d+32 =6 ]"+m=_3

15. If g = g then + 7= 10 16. If =5 2. then 75

GeomEeTRIC MeAN Find the geometric mean of the two numbers.

17. 3and 27 18.4and 16 19. 7and 28

20. 2 and 40 21.8and 20 22.5and I5

3

-
!" n

1/30/2015
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PROPERTIES OF PROPORTIONS Use the diagram and the given infoermation
to find the unknown length.

AR AC VW vX .
23.GiveN > 93 = 4C finaup. [ |24, Given - WY = ¥z find VX. ]

0 " CE
A /
v
2
/6 M
8 £ ({ X
9 o 3
i) E Y Zz
B _ES 3P S0
25. GvEN » 25 - B ging 7, 26.GVEN » 3£ = 30 find 50,
8 £ x 7
2
r Al i
10 7\/
" ¢ $
L _ MK QU _Rv
27, Gven > =S8 find v, 28, 6iveN » B¢ = P fna s, [
0 —F

1/30/2015
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D IDENTIFYING SIMILAR POLYGONS

When there 1s a correspondence between two

polygons such that their corresponding angles

are congrucnt and the lengths of corresponding 8
sides are propartional the two polygons are

called similar polygons.

In the diagram. ABCD is similar to EFGH.

The symbol ~ is used to indicate similanty. A

So, ABCD ~ EFGH.

GTUTIEED  writing Similarity Statements

Pentagons JKLAMN and STUVW are similar. Listallthe 4

pairs of congruent angles. Write the ratios of the
corresponding stdes in a statement of proportionality.

1/30/2015
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@I comparing Similar Polygons

Decide whether the figures are sumlar. X6 Y
If they are similar, write a similarity statement.

]
B 04 R
z §
12 0
W $
3
P

@GIITTEE) Comparing Photographic Enlargements

Lo .
ﬁ"t * POSTER DESIGN You have been asked 1o create a poster 1o advertise a
ficld trip 1o see the Liberty Bell. You have a 3.5 inch by 5 inch photo that
you want to enlange. You want the enlargement to be 16 inches wide. How long

will it be?
Es

15

16

1/30/2015
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@I using similar Polygens

The rectangular patio around a pool is
similar to the pool as shown. Calculate
the scale factor of the patio 10 the pool,
und find the ratio of their perimeters.

SOLUTION

an

m Using Similar Polygons

The rectanguiar patio around a pool is g
simtlar to the pool us shown. Caleulate '
the scale factor of the patio 1o the pool,
and find the ravo of their penmeters.

SOLUTION

Because the reclangles are similar, the
scale factor of the patio 1o the pool is
48 [1:32 f1, which 1s 3:2 in simplified form.

4k

The perimeter of the patio 1s 2(24) + 2(48) = 144 feet and the perimeter of the

pool 1s 2(16) + 2(32) = 96 feel. The rauio of the perimelers 1s %, or

1/30/2015
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| THEOREM

THEOREM 8.1 L 2

it two polygons are similar, then the ratlo
of thelr perimeters Is equal to the ratios of
thelr corresponding side lengths.

If KLMN ~ PQRS, then N M

KL+ LM+ MN+NK_ KL _ LM_ MN _ NK s -
PO+ OR+RS+S5P = PO~ OR™ RS = 5P

@ETITEE)  using Similar Polygons

Quadnlateral JKXLM 15 similar to J_m K
yuadnilateral PORS.

Find the value of 2,

SOLUTION M ]

18



Using Similar Polygons

Quadnlateral JKLAM is similar to J_10 X
S g zp
quadnlateral PORS. ﬂ
15
Find the value of =, A s
SOLUTION M L
Sct up a proportion that contains PQ.
KL _ JK .
OR = PO Write proportian.
5. _I__(_)_ Suobstitute.
6 5
=4 Cross multiply and divide by 15.
GUIDED PRACTICE
Vacabulary Check / 1. If two polygons ane similar, awst they also be congruent! Explain,
Concept Check \/ Decide whether the tigures are similar. Explain your reasoning.
2.1 T 3 6 12
/% 3 = v
¢ 10 Lol .2 .
[ ]
G w
3 14
Skill Check \/ in the diagram, TUVIW ~ ABCD. A 9 8
4. List all pairs of congruent angles und wate the 6
statement of proportionality for the polypans. » .
5. Fand the scale factor of r ] u
TUAVW v ABCD.
6. Iind the length of TW.
7. Find the mwasure of 2 TUYV,
W FE] v

1/30/2015
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DETERMINING SIMILARITY Declde whether the quadrilaterals are similar.
Explaln your reasoning.

K L

A_! n 8 E — F |1 [ a P
[~

i F 3 “4 5 3

._..} I—- - & ]
fs] 7 ¢ £ .| r R 6 §
H1 G J 3 M

11. ABCD and FGHE 12, ABCD snd JKLM
13. ABCD and PQRS 14, JKLM and PORS

DETERMINING SIMILARITY Declde whether the polygons are simillar. If so,
wrlte a sImilarity statement,

15. E F 16. 1 U 3 F
A 8 5] L
- Y s 4 4
]
B r ] ‘T w 6 v H 31 &
o 4 c H 5 G
17. x A 6 B 18. L
I's
S a5 ng. R, S
12 i
&75 20 3" TE
i i g 0 P
J 75"
F4 ] Y M

1/30/2015
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USING SIMILAR POLYGONS PORS ~ JKLM. X

19. Find the scale factor of PORS to JKLM. 12
20. Find the scale factor of JKIM to PORS.
21. Find the values of w, x, and y.

22. Find the perimetcer of cach polygon.

23. Find the mtio of the pcnmeter of PORS to
the penimeter of JKLAM.

USING SIMILAR POLYGONS DABCD ~ DEFGH. E

24. Find the scale factor of ZABCD 10 DEFGH. H 3 6

25. Find the length of EA. A

26. Find the measure of £G. ﬁ
27. Find the perimeter of OEFGH. )] 6 ¢

28. Find the ratio of the perimeter of LZEFGH 10 the perimeter of GARCD.

1/30/2015
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DETERMINING SIMILARITY Declde whether the polygons are simllar. If so,
find the scale factor of Figure A to Figure B.

29. 18 30.
1ne L A\
18
A u}[:_\
> > w 4
30 18 .

@ USING ALGEBRA The two polygons are simliiar, Find the values of x and v.

39. 4q.
6 10
: [.;72
22
y+3 x+4

41.

1/30/2015
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Similar Triangles

m Writing Proportionality Statements

in the diagram, ABTW ~ AETC. 3w
a. Write the stalement of proportionality. ]f_: A c
b. Find m 2 TEC. 2
c. Find ET and BE. [
SoLuTioN B 1 W

1/30/2015
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| POSTULATE

POSTULATE 256 Angle-Angle (AA) Similarity Postulate

If two angles of cne triangle are K L
congruent to two angles of another
triangle, then the two triangles Y,
are similar. 4
fLJKL= £ XYZand £ KL= £ YXZ, J
X

then AJKL ~ AXYZ.

DETERMINING SIMILARTTY Determine whethar the triangles can ha proved
similar. if thay are similar, write a similarity statement. If they are not
similar, explain why.

8. ﬂ 19, a 20, s

b
A
B

v
wl N0 2] N\&

A2 T MWD

F W

[
A A

1/30/2015
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VN ISR Using Scale Factors

Find the length of the altitude OS.

N 12 M.12 P
L

GUIDED PRACTICE

Vocabulary Check v/ 1. 1F AABC ~ AXYZ AR = 6, 3nd XY = 3, what s the scale factor of the
irianglcs?
Concept Check / 2. The points A{2, 3}, B(—1.6), C(4. 1), and D(D, 5) lic on a line, Which Iwo
points could be used to calcutate the slope of the line? Explain.

soben rnee sane 4 traaneiees

3. Can you assume that corresponding sides and comesponding angles of any
two similar riangles are congruent?

Skill Check \/ Detarmine whather A CDE ~ AFGH.
4, D G 5

) o .
cLE_S, 2y

In the diagram shown A JKL ~ AMNP,
6. Find med, me N, and ne 2 P,

7. Find MP and PN. vy
M E1d P
8. Giventhat £ CAR = 2 CAD, how )
do you know that KA8C ~ AABDC?!
Explain your answer. /\
A [1] [

1/30/2015
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UsING SIMILARITY STATEMENTS The triangles shown are similar. List all
the pairs of congruent angles and write the statement of proportionality.

G 10. 1. P
ANV
N
ﬁ,« ' L ’
J t W U T M

@ LoGicaL REASONING Usa the diagram to complete the following.
12. APOQR ~ _1 P

DeTERMINING SimiLARITY Determina whether the triangles can be proved
similar. if they are similar, write a similarity statement. i they are not
similar, explain why.

1. A n P
¥
N n %
16
4 k ll ﬁ

RuT M550

P W

p
fo
AhA

» =

1/30/2015

26



Proving Triangles are Similar

THEOREMS

THEOREM 8.2 Side-Side-Side (SSS) Similarity Theorem
If the lengths of the corresponding sides

A P
of two triangles are proportional, then
the triangles are similar.
fAB - BC _ CA 0 R
8 c

PQ QR RP’
then AABC ~ APQR.

THEOREM 8.3 Side-Angle-Side (SAS) Similarity Theorem

If an angle of one triangle is congruent X M
to an angle of a second triangle and the
lengths of the sides including these
angles are proportional, then the
triangles are similar. P N
L X . XY
MLX= LMand'Pm—m, z 4

then AXYZ ~ AMNE

1/30/2015
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(N AU Proof of Theorem 8.2

., RS ST TR M
GIVEN ™ 747 = 41N ™ NL
PROVE » ARST~ ALMN ][\ D ——

L N R . T

SoLUTION
Paragraph Proof Locate P on RS so that PS = L. Draw PQ so that PQ || RT.

Then ARST ~ APSQ, by the AA Similarity Postulate, and &3 = % - %.
Because PS5 = LM, you can substitute in the given proportion and find that
S0 = MN and QP = NL. By the S8S Congruence Theorem, it follows that
APSQ 2« ALMN. Finally, use the definition of congruent triangles and the
AA Similarity Postulate to conclude that ARST ~ ALMN.

EXAMPLE 2

Using the SS 8 Similarity Theorem

Which of the following three triangles are similar?

A 12 c E G 4 J

1/30/2015
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GITTICE) Using the 5SS Simitarity Theorem

Which of the lollowing three triangles are similar?

A 12 c £ [ " J
3 : [
§ s F ' D J 0
8 H
SoLuTion

Te decide which, if any, of the triangles are simifar, you need to consider the
ratlos of the lengihs of cosrespomding sides

Ratios of Side Lengrhs of AABC and ADEF

A6 3 G123 ac_9 3
DE 4 X DB a: E 6 2
Shertest sidas Luagent sides Remaising sides

P Because all of the ratios are equal. AABC ~ ADEF,

Rutios of Side Lengths of SABC and AGHI
AR 8, 12 6 ne o
[#7 * G447 [IT T
Shurtett sides Lengrat sides Ramaining sides

P Recause the mtios are nof cqual, AABC and AGHY are oot simitar.

Since SARC 18 vimilar 10 ADEF and AABC is not similar to AGHI, ADEF is
not ssmifar to AGHL,

m Using the SAS Similarity Theorem

Use the given lengths (o prove that ARST ~ APSQ.

SOLUTION S
GIVEN - SP=4,PR = 12,50 =35,0T =15
PROVE b ARST ~ APSQ g
12
R

1/30/2015
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Using the SAS Similarity Theorem

Use the given lengths to prove that ARST ~ APSQ.

SOLUTION
GIVEN &= SP = J PR = 12,50 = 5, 0T =15 5
PROVE » ARST ~ APSQ t S ,
Paragraph Preof Usc the SAS Similarity
Theorem. Begin by finding the ratios of the 15
lengths of the corresponding sides. 12
SR_SP+PR_ 4+ 12=_l§_=4
sp SP 4 4
ST _SQ+QT _s+15 20 _, A d
SQ So 5 5

So, the lengths of sides SR and 3T are proportional to the lengths of the
corresponding sides of APSQ. Because £.8 is the included angle in both
triangles, use the SAS Similarity Theorem to conclude that ARST ~ APSQ.

GIUIIED) FAnding Distance Indirectly

Rock CUMBING You are at an indoor climbing
wall. To estimate the height of the wall, you
place a mirror on the floor 85 feet irom the base
of the wall. Then you walk backward until you
can sec the top of the wall centered in the mirror.
You are 6.5 feet from the mirmor and your cyes
are 3 feel above the ground. Use similar triangles
to estimate the height of the wall.

Not drawn (o scake

1/30/2015



SOLUTION

Due to the rellective propeny of mirrors, you can reason that ZACB == £ ECD.

Using the fact that AABC and AEDC are right triangles. you can apply the AA
Similarity Postulate to conclude that these two triangles are similar.

-%% = % Ratios of fengths of correspending sides are equal.
.‘%E = % Substitute.

65.38 = DE Multiply each side by 5 and simplify.
» So. the height of the wall is aboul 65 fect.

INDIRECT MEASUREMENT To measure the F [F]

width of a river. you use a surveying technigue, as .

shown in the diagram, Use the given lengths
{measured in feet) to find RQ.

SoLUTION
By the AA Similarity Postulate, APQR ~ ASTR.

e Write proportion. R

Subastitute.

T39S

RQ=12-7 Multiply each side by 12.
RO = 84 Simplify.
P So, the river is 84 feet wide.

1/30/2015
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1. You wanl lo prove that AFHG is similar to ARXS by the S58 Similarity
Theorem. Complete the proportion that is aceded to use this theorem.

EH 1 FG

T XS 7

Name a postufate or theorem that can be used to prove that tha two
triangles are similar. Then, write a similarity statement.

E

2. B 0 3. c
N\ A
o 50°
A C F E A ] B8 1]

12 F

4. Which triangles are similar to AABC? Explain.

8, K N

/\ ) 5 ; A
A ] c

5. The side lengths of AABC are 2, 5, and 6, and ADEF has side lepgths of 12,

30, and 36. Find the ratios of the lengths of the comresponding sides of AABC
to ADEF. Are the two triangles similar? Explain.

DETERMINING SIMILARITY In Exercises 6-8, determine which two of the
three given triangles are similar, Find the scale factor for the pair.

6. X 3 L N 8 P R 4 S
[ 45 ’I/
12 15 a
" M

7. E g 7
1 4
A & o 10
0 10 F
A 12 c
[ . J
8 u
z ) 0 P
18 a1 z N
¥ 4
X 1 Y a 5 43 T

1/30/2015
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DETERMINING SIMILARITY Are the triangles similar? H so, state the
similarity and the postulate or theorem that justifies your answer.

9, J 10. p N

) R
N ., 45 B - 12 (v
u A
) ) ) a
13. g 3 P i4 ¥
£ X
18 % 2
a F 5 1}
174 P Z

@ LoGicAaL REASONING Draw the given triangles roughly to scale. Then,
nama a postulata or theorem that can be used to prove that the triangles
are simtilar.

15. The side lengths of APQR are 16, 8, and {8, and the side lengths of AXYZ
arc 9. 8. and 4.

16. In AABC. ms.A = 28°and mZ B = 62 In ADEF, ms D = 28° and
meEF = 907,

17. In ASTU. the length of ST is 18, the length of SU is 24, and m£.S = 65"
The length of JK is 6, m2J = 65°, and the length of JL is 8 in AJKL

18, The rtio of ViVio MNis 610 1. In AVWX, m2 W = 307, and in A YUNP,
ms N = 30° Theratio of WXtoNPis6lo 1.

1/30/2015

33



Proportions and
Similar Triangles

THEQREMS

THEOREM 8.4 Triangle Proportionality Theorem

If a line parallel to one side of a g T

triangle intersects the other two

sides, then it divides the two R
sides proportignally,

If 70 § &S, then 55 = P2

THEOREM 8.5 Converse of the Trangle Proportionality Theorem

If a line divides two sides of a b T

triangle proportionally, then itis

parallel to the third side. R
18 AT =AY then TU |} 5. sL—7

| TG~ US'

1/30/2015

34



m Finding the Length of a Segment

In the diagram AB || ED, c
BD = 8,DC = 4, and AE = 12, g £
What is the length of EC? 8 12

-

QLU SR Finding the Length of a Segment

In the diagram AB [| £ED, . ¢
BD=8,DC =4, and AE = 12, 0 I3
What is the length of EC? 8 12
B8 \ A
SOLUTION
% = :E\;% Triengle Propartionality Theorem
'g' = % Substitnte.
7
4(;-) = £C Multiply each side by 12.

6=FEC Simplily.
P So. the length of EC is 6.

1/30/2015
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EXAMPL

2¥D) Determining Parallels

Given the diagram, determine whether AN || GH.

m Determining Parallels

Given the diagram, determine whether MN | GH. G

21
SOLUTION M

Begin by finding and simplilying the ratios g

of the two sides divided by MN.
36 8 IN 38 3 N6 A
MG 21 3 NH 16 |

Because 3 # 3. MN is not parallet 10 GH.
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. THEQREMS

THEOREM 2.0

{f three parallel lines intersect two
transversals, then they divide the R W Y
transversals proportionally. X

frlisandsit andfand m 1 I

T

sl

intersect r, s, and ¢, then Wy = Xz

THEOREM 8.7

If a ray bisects an angle of a triangle, then
it divides the opposite side into segments i
whose lengths are proportional to the

lengths of the other two sides.

If D bisects 2 ACB, then {3 = £3.

VN LINSEY Using Proportionality Theorems

Inthc diagram, £1 =2« £2= /3. and PQ =9,
QR = 15.and ST = 11. What is the length of TU?

,Pf\s .-
2N

157/2 \
- R y -
PN
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@GIUTIED using Proportionality Theorems

Inthe diagram, £ ] e 22 e« 23, and PQ =9,
QR = 15,and ST = 11. What is the length of TU?

b
it
-l
L]
=
|

SOLUTION ) 7
Because corresponding angles are congruent the lines ‘; z \ u
arc parallel and you can use Theorem 8.6, N -
PQ _ ST Parellel lines divide '//3
QR TU transversals proportionslly.
19—5 - % Substitute.
OTU = (511 Cross product property

TU =3 =33 pivide each side by 9 and simpiity.

P So, the length of TO is %i or 18%.

EXAMPLE 4

Using Proportionality Theorems

In the diagram, £ CAD = £ DAB. Use the given side
lengths to find the length of DC.
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m Using Propartionality Theorems
Inthe dinpram, £ CAD = £ DAB, Usc the pivenside 7 8
lengths to find the length of DC. V‘
SowuTioN
Since AD is an angle bisector of £ CAB. you can 15 18
apply Theorem 8.7.
Letx = DC Then, BD = 14 — «.
% - % Apply Theorem8 7. €
'% = % Substitute.
Gex=15(14 - x) Cross product praperty
9x =210 — 15¢ Distributive praperty
=210 Add 15x to each side.
x =875 Divide each sida by 24,
P So, the length of DT is 8.75 units.

(A CUTINAD  Fnding Segment Lengths

In the diagram AL | MN. Find the values
of the variables,

SoLuTION
To find the value of x, you can scl up a proportion.

9 _3S5~x

33 T Write proportisn,
135075 - x) = Ux Ciozs praduct propenty
506,25 — 13.5x = 9x Distributive property

506,25 = 21 5«

NS=yx

Since XL | MIN, AJKL ~ AJMN and

2 i3
35+9 v

9y = 7.5(22.5)
v = 18.75

Add 115xta each side.
Divide each side by 225
K KL

JAL MN

Write proportion.

Cross product property

Divide each side by 9.




1. Complete the following: If a line divides two sides of a triangle
proportionally, thenitis __2__ to the third side. This theorem is known as the
7

——t—

2. In AABC, AR bisects £ CAB. Write the proportionality slatemeni for the
triangle that is based on Theorem 8.7,

Determine whether the statement is frue or faise. F
Explain your reasoning.
FE _FG FE _ FG
ST onm D " FH £ 6
EG _ EF ED _ EG P . .
5. Di = DF 6. F£ = D
UUsa the figure to complete the proportion.
g b g AE _ 7
"BF  CG ‘CE BD
2 _FD GA _ FA
.G =R 105 = Pa

@ LocicaL Reasoning Determine whether the given information
implias that @5 § PT. Explain.

11, P 12, U

P X 0 18 R

@LOGICAL REASONING Use the diagram shown to decide if you are
given enough information to ¢cancluda that LP | MQ. If so, state the reason.

NM NG -
15 {5 16, LMNQ = £INP \
l\ P
M [

17, LNLP = ZNMQ 18, 2MON = 2LPN

LAl LP
19. 8 = 300 20, ALPN ~ AMON
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UsING PROPORTIONALITY THEOREMS Find the value of the variable.

0 12
T 1/\
-3

\/

[N ¥
t:l 15

I
‘ ‘5112

& UsinG ALGEBRA Find the value of the variable.

25. 26.
Y 175
12 q
2 21
2 3
27. 28. .
6 -+ =\ -
" 175
f . Jo
n 15 12 \zsg
3 L N
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Dilations

A dilation with center C and scale factor & is a transformation that maps every
point P in the plane to a point P’ so that the following properties are true.

1. If P is not the center point C. then the image point P’ lies on CP'. The scale
factor & is a positive number such thatk = %{;,- and k # 1.
2. If P is the center point C, then P = P'.

The dilation is o reduction if0 < k< | anditisan enlargement ifk = 1.

at
Reduction: k = %;— = % = ::,- Enlargement k = %; = %
L r ¥ p'Q‘ H - .
Because APQR ~ AP'Q'R'. PO is equal to the scale factor of the dilation.
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[dentify the dilation and find its scale factor.

ldentify the dilation and find its scale factor,

SOLUTION

I L] ¥
a. Because -Ce.% = g. the scale factor is k = '5- This is a reduction.

b. Because -%%' = % the scale factor is £ = 2. This is an enlargement.
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Finding the Scale Factor

SHADOW PUPPETS Shadow puppets
have been used in many countries for
hundreds of years. A flat figure is held
between a light and a screen. The
audience on the other side of the screen
sees the puppel’s shadow. The shadow is a
dilation, or enlargement, of the shadow
puppet. When looking at a cross sectional o _
view, ALCP ~ ALSH. o H1

= L

The shadow puppet shown is 12 inches tall (CP in the diagram). Find the height of
the shudow, $H, for each distance from the screen. In each case, by what percent is
the shadow larger than the puppet?

alC=IP=59in:LS=LH=T74in.
b.LC=LP=66in:LS=LH=T4in.

SOLUTION
. 9 _ 12 £ _cr
' ™ SH T3

39(SH) = 888
SH = 15 inches

To find the percent of size increase,
use the scale factor of the dilation,

scale fuctor = ‘—E-?;
B=12s

P So.the shadow is 255 larger than the puppet.

- TEATTH

66(SH) = BER
S#f = 13.45 inches

Use the scale factor again to find the
percent of size increase.

. st
scale factor = or
13.45

iz - 1.12

P So, the shadow is about 12% larger than the puppet.

Notice that as the puppet moves closer 1o the screen, the shadow height decreases.
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IDENTIFYING DILATIONS |dentlfy the dilatlon and find its scale factor,
8. 9.

14/\”
- ¢
C@ zay

FINDING SCALE FACTORS Identify the dilation, and find its scale facter.
Then, find the values of the varlables.

10. M. 4 25 B
10
A 8
x 8 ¢ 8 iy
D £
10
o 2 E

SIMILAR TRIANGLES The red triangle is the lmage of the blue trlangle
after a dilation. Find the values of the variables. Then find the ratio of
their perimetears.
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