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— 1]_ _ e i
a2 _ 4-542 _ 4,32% = 12x 3x(x - 4) - :
“150° 3 - 5d% 3a3 B
3& — ‘3 3‘ =12 3. A pentagon has 5 sides, so each
360

exterior / measures =5, or 72. Then the measure of each
interior £ is 180 — 72, or 108. 6. An octapon has eight

sides, so each exterior £ measures 330, or 43. Then the
- measure of each interior 2 is 180 — 45, or 135 7. A

decagon has 10 sides, so each exterior /2 measures 31%0, or

36. Then the measure of each interior £ is 180 — 36 or 144,

8. Each exterior £ of a27-gon measures 3’267{], ory. 0 Then .

each interior £ measures 180 — — ,Or 16& 9. The letters in
the = segment hold the same posmon in the A name as
the letters in the given segment, so the = segment is DL.
10. H is the middle letter in the A name,soitis =to 24
in APAC. 11. Name the = £~ accordmg to the order of
the letters in the given A names, so £ZPCA = / DLH.
12, Name the A according to the order of the letters in
the given A names,so AHDL = AAPC. 13.Ina
30°-60°-90° A, the longer leg is /3 the length of the
shorter leg, so x = 10V3. 14.In an ISOSC rt. A, the hyp.
is V2 times the length of a leg sox = 7 =3V2

15. Since AABC is equilateral, all its 4 measure 60. So,
the altitude divides the A into two 30°-60°-90° A whose
sides are in the ratio of 1 : \/_ :2. Since 3 is opp. the 60°
£, the mde_opp the 30° £ is <= \/3’ or V3. 3.50,x = 2V3.

16. The perimeter is 24 units, so each side measures

24 + 6, or 4 units. The radii of a regular hexagon divide it
into 6 = equilateral A.The A altitude divides it into two
30°-60°-90° A whose hyp. is 4, so the alt. is 2V/3. The total

areais 6 « 1(4)(9\/“ ) =24V3,0r 2443 units 17.The
penmeter is 8(9), or 72 units. The area is 2ap =
»,(10 9)(72) = 392.4, or 392.4 units2.

Check Skills You'll Need ‘For complete solutions see
Daily Skifls Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM. -

1.52.23.3415%6.47.184% 9 Eachside of the
smaller A is % the length of a side of the larger A.

Check Understandmg 1. The height of the photo is
53 in., and the height of the poster is 13 ft, which is 12 + 4,
or 16 in. The ratio is 53 : 16 = 3(51) :3(16) = 16 :48 =
16(1) :16(3) = 1:3. 2. Use the Properties of Proportions.

-Geometry Solution Key

3b By the Properties of Pmportlons, m +8 g =
equivalent to 2552
i 18n=6(n + 6), 18n = 6n + 36;12n = 36;n = 3.
4, It would be IT“ in. by in., or 3,, in. by 22 in,

i Exercises 1.

Properties of Proportions @,g
i Proportions @,% =
{ (D, 40 = 3. Then by the Division Property of Equality,

§3a

Eab

- Properties of Proportions @ 3

Multlplymg both sides by 12 results in x =
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m_ 4 mA+n_ 44114 _

Answers may vary. Samples: 2 i 7 = I m=

: lnl, mtdon ntdl 3a By the Pl’OprtlES of Proportions,
230 is equwalent to 2 5 f,%, soz= = 0.75.

_6:
nls

n + ntf., = 4. By the Cross-Product Property,

0.675 _ 675
675 T 75, OD{J

12(185) in. The'ratio is

wm, or1:1000 2. 185 ft is
= 5, or 1:370.

12(18::) 2(183)

3. By the Cross-Product Property, 4a = 3b. 4. Bj

=-%. 5. By Properties of
%. 6. By Properties of Proportions

3 4
3m503

= 3b.Then by the Division Property of Equality,

2}3,50 = 3 . 8. By the Cross-Product Property, 3b
i -2,- b

=4a. 9, By Properties of Proportions @,
3_+..£ = Z

b 7. By Properties of Proportions @

. . +b_. 7
10. By Properties of Proportlons @), |

_ 4

'a + z+5 =7 11.By
b By Properties of
Proportions @, Q-+—3 btd + 4 12, % 4,x = (8) 4
13.1= 3,r—3(§)=—=13 14.5 =

By Properties of Proportions @

£

12-

12
3

15.2 =

5(11)

Bx+3)=S(6)x+3=52r+3=10x=7 21.°
4574 = 40(3F) = 40(%) = 5(25) = 125.The actugl
distance is about 125 mi. 22. Morgan City is located in

; the southeast corner of the map, and Rayne is on
i Highway 10 in the mlddle of the map. They are about

18 in. apart on the map 40, d= 40(13) 40(15)

5(15) = 75.The dlslance is about 75 mi. 23. Vinton is
just off Highway 10 on the west side of the map. New-
Roads is in the northeast portion of the map just west-

northwest of Bamn Rouge. They are about 38 In. apart

3
on the map. 3 = £ d = 40(3) = 40(%) = 5(27) = 135.
The distance is about 135 mi. 24. Kaplan is halfway
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across the map on Highway 14. Plaquemine is on the
east side of the map on Highway 1 south of Highway 10.

They are about 131 in. apart on the map. 4% ”’ =& d =

40( ) 40(77) = 2.5(27) = 67.5. The actual distance

is about 67.5 mi. 25. For the width, 3% 12 = %, 50 W=

L’)( ) — 18. For the length, {5 = 3,50 £ = 15(3) =22.5,

The dimensions of the scale drawing should be 18 in. by
22.5in. 26.65:30 = 5(13):5(6) = 13:6 27.50:40 =
10(5) : 10(4) = 5:4 28.The ratio 181n. to 2ftis the
same as 18 in. to 24 in. 18:24 = 6(3) :6(4) =3 :4

29. Since 1 ft = 12 in., the ratio is 13 112, 0r4 (12,
Multiply both parts by 4 to eliminate the fraction, so the
ratio becomes’S : 48, or 458 30. By the Properties of

Proportions @, £ =1 31, Dividing both sides by 4n
y=

results in# = — . 32, By Properties of Proportlons @,
L= 8 33 By Properttes of Proportmns @ &= i
34, Check students work. 33. m 73,)} = 10(—5-) =
_H 172
150 _ 6 36, = 12,90 = 2121 = 2 = = 5(4) =2
1_ b 11 11y _ 33
37 U=bib=2(y)=3(3)=7 =165 38 L=
1}-, L—lO(\.-"S),:c-—Z(.t-S) x=2 -6 —x= -6
x=5 39.‘,1_?_ n,8n—-4(n+4) n=n+dn=4
40,221 =% 12(26 — 1) -5b,24b - 12 5b;
19b—12»—019b—12b—- 41 571—
7x — 35, —5x = =35,x =7 42 S(3y -5)=

12y; 15y — 25 = 12,3y — 25 = O,y = 235 43. b=ty =

v(ﬂ) = 2(8) = 16. The milk bottle is 16 cm tall.

A4, 55l = 10‘00 s 1t = 29 000( 1007500 000) 1000 = 0.029
. Mount Everest is 0.029 ft, or 0.348 in. 45.61s 3 3 6f 8,50

the denominator of the ratio having a numerator of 6 is 3 4
of 12, 0r 6. 12 is twice 6,50 the denominator of the ratm

having a numerator of 12 is 2(9), or 18. 46. Since 15is 2 z
of 25, the numerator of the ratio having 15in the
denominator is 2(15), or 9. Since 20 is 5 of 25, the
numerator of the ratio having 20 in the denominator is
4(15) or12. 47 Since 14 is £ 2 of 35, the denominator of
the ratlo having 14 in the nurnerator is 5(’JO) or 8. Since
12is% 3 of 20, the numerator of the ratio having 12 in the
denormnator is 5(35) or 21.

48. Choose a
convenient scale for
which the numbers
are easy to multiply
and divide. Answers
. may vary. Sample:

Scale1in. =51t

49, Choose a convenient scale for which the
numbers are compatible. Answers may vary.
Sample: |

J .

Scale 1 cm = 10 ft

Geometry Solution Key

i 50. Choose a

i convenient scale for
: which the numbers

. are approximalely

i compatible. Answers

P51 Choose a
convenient scale for
¢ which the numbers

: Sample:

may vary. Sample:

Scale 1in. = 46 ft

are compatible.
Answers may vary.

Scale 1 cm = 32 ft

52.The 3 in. -by—4 ft rectangle is really 3 i in. by 48 in., s0
the ratio of its sides is 3:48,0r 1:16.The 3 ft- by-4 yd

rectangle is actually 1 yd by 4 yd, so the ratio of its sides
i is1:4.The ratios are not the same. Elaine did not

convert umnits, and thought the ratios equaled 1.

d(a + b)

53. Answers may vary. Sample: @ 1= d,ﬂ -; b_c 4& d;
= dla + b) _ b(c + d) a+ b
=bc+digeva d(c+d)‘g+d_d

. @ By the Properties of Proportions, L= % 54. Answers

c.ag . b.a+t b+

i

may vary. Sample: @ 5= 32‘ =d < d T

L da+c) = (b + d);

56. Multlplymg both sides of § = 5 by ¢
g.bd_c bd 505 d_4 2. By the Symmetrlc Property of

béiv-

d(a +¢e) ol + a‘)_a +
vdp £ dy  d(b * d)’

C

+d

@ By the Properties of Proportions: d = 1,50
2

_._._ _c .a 2b_,__ 2d.a + + 2

bd

c
d
b

o

ho++
=%

= rin

el Y

in}

results in

b ac. d nc’

Equahty,— =4 57 Multiplymg both sides of § = § by
A

bsot=b 58 f=5F+1=
”gb E+d 59, So[veforx%
0)3 \+10,'2J»—-10\. 5.

2. 55 =6+ 4(5)y=6 4 =24,
J’ 2

[N ﬁ.!l‘l

c resultsin £ B
c .8 b
2+ 10, 10 —

1“—18'—,18.1.—6(115

Solve for y: g =

Ao nl“:ﬂ*
+ +

~<1f:
D\;Lﬂ —

9(25) = 3(3) = 15. Solve forx = y,g“

.\—5( )—3 So,x = 3and y = 15. 61, Solve for -
%=t+ r+9=4x0= 3\,x—3501vefory-lt-=%
=§,y ()=21 So,x=3andy=121. 2.2 =1
1 %, = (% = 0. The answer is chmceC _

: 63.ti1=l41—x-—1 3\——1x=—»-Theanswer

| is choice G. 64. 75 =33y = 2(x +6);3v = 2x + 1%

x = 12.The answer is cholceD 65. 3 3 = ‘;3,

72(g)=72(‘—$—3),27—8().+3),27 8y + 24;

275 _

3=8xrx=

%.The answer is choice H. 66 [2] a. 55
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(OR equivalent proportion) b. about 135 km 1]
lncorrect proportion OR incorrect distance
67. frmcfroespmest —4—1  The traveler will wait at least
0 4 8 1216 20 8min if he or she arrives 0 to
12 min after the previous bus
departs, 12 g0 — 60% 68. The probability is A ; in "Alrin =

m(6)?:(12)° = 62:122 = 36: 144 = 1 : 4 = Lor 25%.

Opp. sides have the same :
slope, so opp.sides are ||. The
quad.isa 7.

Exactly 2 sides are
{[, so the quad. is a
trapezoid.

Adjacent sides are
1,sothequad.isa
rectangle. Since
rectangles are 47, it
isalsoa 7.

Since opp. sides are ||, the

72, vial
BILA 7P| quad.isa 7. Since all sides
N A are =,the T isa rhombus,
N x| 73. Since an isosc. A has at i
a0 3 least 2 = sides and a scalene A
has no = sides, the ‘

contradictory statements are
Iand III. 74. By def. of complementary, Statement 1T
indicates that m2.1 + m£2 = 90, which contradicts -
Statement IIL. The contradictory statements.are II and
IIi. 75a. To write the inverse, negate both the hyp. and
conclusion: If an £ is notacute, then it does not measure
between 0 and 90. 75b. To write the contrapositive,
switch the hyp. and conclusion of the inverse: If an /.
does not measure between 0 and 90, then it is not acute,
76a. To write the inverse, negate both the hyp. and -
conclusion: If two lines are not |, then they are not
coplanar. 76b. To write the contrapositive, switch the
hyp. and conclusion of the inverse: If two lines are not
coplanar, then they are not {|. 77a.To write the inverse,
negate both the hyp. and conclusion: If two 4 are not
complementary, then the 4 are not both acute. 77b, To
write the contrapositive, switch the hyp. and conclusion
of the inverse: If two 4 are not both acute, then they are
not compi,

‘Geometry Solution Key =

'_’H'\/_Thus,\— 2+\/_

r="7p
5 in standard form: 6x2 + 10x —

{10 ~

is about

f g \/36+10
159,or.x=

¢ Instandard form,so x =

P BT

1ox? 4+ 5r — 14 = 05 in standard form, so x =

~(5) + V5% - 4(1)(-14) _ -5 + VIS T 36 _ -5 + VAT _
EI§)) 2 =TTroo=
_52" g.Thus,_x = _”Df 2 = 2,orx = _52_ 4= 7.

2.4 - 13x +3=0isin standard form,so x.=

—{—13) + V(-13) - 4403 _ \/éGQ — 48 _
2(d) =
13 i vIZ1 _ 13 i 1 . Thus, x = 13 'g 11 ,which is 3,orx =

13 - 8 wluch 15 4 3.2+ 7x +3=0j is in standard

: TV -4(3) 7+ i =

{ form,sox =% i 23 _-71= AT =70
= i TEVS _—74;—5 Thus, x = _74+ Wthh is -—%,or.x =
_7 3 which is —3. 4.5:2 + 2x — 2 = 0isin standard

i -2 £ V22 ~ 4(5)(-2) _ =2 VA F @

! form,s0x = 705) () 2% 104 + 40

. which is about .46, or
~0.21. 5. Write 6x2 + 10x =
5=0.Thenx =

M , which is about

-10 £ V10? ~ 4(6)(—:) _ =10+ \/va— -10 i W
2(6) . .
So,x = —10 + —10 + /220 wJ:uchlsaboutOth orxy =
SR v V220 whlch is about —2.07. 6.Writc 1= .
2x? ~ 6x in standard form: 2x2 — oxr—1= 0 Then.x =
P26 £ V6P —4@)(-1) _g+ \/—"36 8 _'sx v— 50
i 2(2) .
=6+ \/_ , which is about 3.16, or x = & _4.‘/_, which

—0.16. 7. Write ¥ = 6x = 27 in standard form:
2 —6x—27=1. Then x = (=6) x V(- ?))2 = (2D

=6% 5 which
6' whlchls-—S 8.2¢x2 —10c +11=101s

c—=(-10) £ V( 10)- — 4(7)(11

ﬁ:i:lZSOt_ﬁ-!-lZ

;10:1:\/10{]_—88 ERY 1Ui2\/_ 5i\/‘SDt=_
P it \/_whlchls about337 orm*—5 '"ZVP which is about

163 9, 8x2 —2r—-3“0151nstandard[0rm sox =

-~ £ VBT —ami)

28)
i 2510 Ths x—2+10-075 on——h;ﬁ- ——0.5.

2i\/4+9 2:tV10

i Check Skilis You'll Need For complete solutions see
i Daily Skills Check and Lesson Quiz Transparencies or
i Presentation Pro CD-ROM.

1.AB=HI,BC = IJ'AC"‘H.126364355

Check Understanding 1. B B corresponds to F,so m/ B =
! mtF.FG corresponds to BC, so the missing length is
P BC. 2,1v s glven that all corresponding & are =. Also,

12 _14_ because each ratio is equivalent to % so the

Chaptcr 8, page 146




.sides are proportional. Because the 4 are = and the
Rr
. 51des are proportlonal the & are similar. 3. NM LQM,

§B =& §R = 32(8) = 3.84 =3.8 4.The height of the

screen is shorter than its length, but the height of the
photograph is longer than its length, so the orientation

of the fields is opp. Compare ratios of the final image to sow =

Eh_

the ongmal 1mage to find the smaller similarity ratio.

Since 136 12 the similarity ratio is 13“ . Write and soive a
propomon to find the width of the fma[ image: 17

sow = 5 \ or 7.2 in. Then find the height of the final

L soh=12,0r12in. The photograph

_ L.6I8,
1 k]

imape: 5 5 =
dimensions are 7.2 in. by 121in. 5.55
1 = 20(1.618) = 32.36, or about 32 4 Crm.

Exercises 1. D corresponds to H,so0 2D = LJH Y.

2. Y corresponds to R, 50 £LY = ZR. 3. T corresponds
to X,s50 LT = LJIXY. 4.DR corresponds to HY, so the
missing side length is Y. 5./ Tx [ corresponds to JT,s0
the missing side length is JT. 6. DR corresponds to HY,
so the missing side length is HY. 7. They are similar if
the corr. sides are proportional and the corr. 4 are =
All the 4 in both poiygcins measure 90, so corr. & are =.

However, since % #* 52, they are not similar. 8. They are
similar if the ¢orr. sides are proportional and the corr. 4
are =. The corr. 4 are = by the tick marks. Since g, %,
and 1z 12 3vé all equivalent to i, the sides are proportional.
‘Thus, the similarity ratio is 3 4, and QRST ~ XWYZ. 9.

- They are similar if the corr. sides are proportional and
the corr. & are = All 4 in both poiygons are rt. 4, so
CoIT. £ are =, Smce and are both equivalent to2 5
the sides are propornoual The similarity ratio is g-, and
JKLM ~ OPQN. 10. They are similar if the corr. sides
are proportional and the corr. & are =. Let x represent -
the measure of the 2 congruent 4 in ABCD. Since the
sum of the measures of the 4 of a quad. is 360, then
2x + 2(110) = 360, s0 x = 70. Thus, the corr. 4 are =.
Since all sides are = in both quads., the ratio of their

corr. sides is 180, orsz 5. So, the similarity ratio is = 5, and

ABCD ~ FGHE. 11. The polygons are similar if the

" corr. sides are proportional and corr. 4 are =.Letn
represent the measure of the 2 congruent 4 in PRST.
Since the sum of the measures of the 4 of a quad. is 360,
then 2n + 2(100) = 360,50 n = - 80. Since 80 # 95, the
measures of the corr. 4 are not =. 12, The & are similar

if the corr. sides are proportional and the cofr. 4 are =.°
The l1ck marks show that the corr. 4 are =, Since gg 23,
and 6:_0 are each eqmvalent tol =, the sides are proportional.

Thus, the sirilarity ratio i i5 3, I and AABC ~ AFED.

13.£"'1%,SO\‘=4% ID,say 3. 14ﬁ*msn.\.—
20.%4 =50y =175.5=F,s0z=15 15.5=4,
so\.—lﬁ——B,SO}J—45%=gsoz—»75 16.£=2,
so.r=6.ﬁzg~,soy=8%ﬂg,soz=10

17. The paper can be oriented either horizontally or

Geometry Solution Key

i g
; Since 5> 3,
fa proportlon to find the width of the flnal image: 7 =

vertically. Let the short side of the card corr. to the short
side of the paper: Compare ratios of the final image to
the original image to find the smaller similarity ratio.

11 L Write and solve

_ 11
:)!

33 or 6.6 in. Then find the height of the final image:
11, or 11 in. The enlargement will be

, use the mm:[aruy rat1o

= soh

6.6 in. by 6in. 18.The orientation of length and width

{ is the same for the map and the card. Let the short side

i of the map corr. to the short side of the paper. Compare
: ratios of the final image to the orlglnal image to find the
i lesser similarity ratio. Since ¢ 5> 18 15, use the similarity

ratio % Write and solve a proportion to find the

width of the final image: § =
{ find the length of the final image: 15
The reducnon will be 3.61in. by 6in. 19. 115 113

| 505 = 1475~

=5 sow—36Theu

13’ .
15.50 £ = 6

1.618’
=z 70 or about 70 mm. 20. The shorter side

| canbe 54 in. & = 1.618,50 ¢ = 54(1.618) = 87.37.The

dimensions are 54 in. by 87.37 in. 21. DF corr. to HK,
i so the similarity ratio is6:9,0r2:3. 22. HK corr.

23. me F =180 —

to DF, s0 the similarity ratiois 9:6,0r 3:2.
(60 + 70) = 50 24. £Fcorr. to £K,

and, from Exercise 23, m£F = 50,50 m£LK =
m2F = 50. 25. M and G are corr. vertices, 50 miLM =

msG = 70. 26. DF = 2 and HK = 3,50 H% = 5.
27. From Exermse 22, the similarity ratio of AHEM to
ADFG is3: 2 c>rj Also, HM corr. to DG. Thus, H’”

2, so HM = 2 Jor 7.5 m. 28. From Exercise 21, the
similarity ratio of ADFG to AHKM is2:3,0r% 3 Also,

GF corr. to MK. Thus 3,50 GF=56,0r

i 56m. 29.In= polygons -all corr. 4 are = and all corr.

i' sides are =

. So, = figures are similar because they have

i the same shape and their corr. sides all have a ratio of 1.
i 30a. The similarity symbol is positioned over the equal
i symbol to create the congruence symbol, so the

! similarity symbol and equals symbol are used.

i 30b. Answers may vary. = figures are similar with

{32, AWLJ~ AQBV,s02x =

4.

ratios. 31..80-n. —63ftaud16m «13ft 50-% = 7
fax _ 12, 6 43
0= 4,31:—60 x = 20.The length is 20 [t.

120;x = 60.Then3 + 5 =

: ® . 5 = 35. By the Triangle Angle-Sum Thm.,

~—180—(35+170)u~75 SD \wﬁDandy 25.

| 33. APRQ ~ ASRT,5035 s =33y =52(%) = 26,0r
2.6 cm. 34, Use the least side of the first to the least side
i of the second. The ratio is 3 : 4. 35. Use the lesser side of

the first to the lesser side of the second. The ratio is 9 : 3,

for3:L 36. The sides of the first A from least to greatest
i are 6,8, 10, The sides of the second A from least to

: greatest are 3,4, 5. Use the least side of the first to the

i least side of the second. The ratiois 6:3,0r2:1. 37.The
i sides of the first polygon from least to greatest are 5,7.5,

10, 17.5. The sides of the second polygon from least to

Chapter 7, page 147




greatest are 10, 15, 20, 35. Use the least side of the first to
the least side of the second. The ratio is 5:10,0r 1:2.
38. The sides of the first polygon from least to greatest
are 6, 8, 10, 16. The sides of the second polygon from
least to greatest are 4.5, 6, 7.5, 12, Use the greatest side
of the first to the greatest side of the second. The ratio is
16:12,0r 4 :3. 39, The sides of the first polygon from
least to'greatest are 4, 6, 8, 10. The sides of the second
polygon from least to greatest are 6,9, 12, 15. Use the
. least side of the first to the least side of the second. The
ratiois 4 ; 6, 0or 2 :3. 40. The £ measures stay the same.
The sides are (100 50)(4) or 2 cm each, and the 4 are
0% and 120°. 41.The £ measures stay the same. The
sides are (ﬁ%)(dl), or 2 cm each, and the 4 are 60° and
120°. 42, The £ measures stay the same. The sides are
(100 A 20)(4) or 3.2 cm each, and the 4 are 60° and 120°.
43. The £ measures stay the same. The sides are
(100)(4) or 0.8 cm each, and the 4 are 60° and 120°,
44.The / measures stay the same. The sides are
(@-'—75)(4) or 1 cm each, and the 4 are 60° and 120°.
45. The £ measures stay the same. The sides are
(100)(4) or 3 cm each, and the 4 are 60° and 120%,

46, 10 1618,:1 16.18, or about 16.2 in.
47, % = T415 " = Togg or about 6.2 in. 48. The ratio

of the long side to the short side of the old bill is ;”%,

or about 2.37 : 1. The ratio of the long side to the
short side of the new bill is g:—%’f, or about 2.35: 1,

Since the ratios are not =, the old and new bills are not
similar rectangles. 49. When ratios of corr. parts of one
figure have the same similarity ratio to corr. parts of.
another figure, then the figures are similar. Explanations
- may vary. Sample: The ratios of radii, diameters, and
circumferences of 2 circles are =, so all circles are
similar to each other,

50. Either let the similarity ratio between the two
figures be 2 : 1 or let the ratio between two sides of a 7 -
have the ratio 2 : 1. Answers may vary, Sample:

6 ' 6
/3

51a. (D Corr. sides of ~ polygons are proportional.
@ Substitution ® Cross-Product Property
@ Subtraction Property 51b. /5 > 1,50
negative. Length cannot be negative. 51c. 1.6180

52a.8 +13=121;13 4+ 21 =34;21 + 34 = 55,34+ 55 =
89;55 + 89 = 144 89+144—233 144 + 233 = 377

52b. 5 =1. 6- =1, 625, 13 =1, 6154,21 == 1.6190;
55 233
= 1 6176,55 1. 6182, gg =~ 1.6180; 133 Taa = 1.6181;
3 3 =1.6180 52c. The ratios hover abave and below the

6

Vgis

Geometry Solution Key
i .

i golden ratio and, as the values increase, the ratios
i approach the golden ratio. 53. A similarity ratio cannot

be determined between the two flgures since lengths in

AHNYV are not labeled. The answer is choice D.
i 54.The A are similar and N corr. to C, so the corr. &

are =, Thus,mZN = m/ C.The answer is choice C.

'55. Weorr. to H,so msW = ms. H = 80. Thus, m/.C =

180 — (BO + 38) = 62. Ncorr. to Cso,msN = ms.C =

62. Since 62 > 38, the answer is choice A

© 56(2] a.£5 =Z2and BC=8,50 &

=% Thus, KL = 12,

or 12 em. b.mZKLM = 38 [1] incorrect length OR
{ incorrect 2 measure 57. By the Cross-Product Property

P gy = 7y. 58. By Properties of Proportions or: 3= —.

59. By Properties of Proportions (3, 1= 5

y+9

60. By Thm. 6-5, the quad.isa 7. 61. Smce it cannot be
{ shown that one pair of sides is both |f and =, both pairs
i of opp. sides are ||, or both pairs of opp. sides are =, the

quad. is not necessarily a £7. 62. Since alt. int. 4 are =,

both pairs of opp. sides are ||, so the quad. is a /7.
i 63.The base & of ACEA are =,50 ACEA is isosc. Since

i corr. 4 of || lines are =

, the base £ of AFED are = 50

i AFED is isosc. Sincé alt. int. & of | lines are =, the base

A of ABCD are =,50 ABCD is isosc. 64. Frorn

Exercise 63, ABCD is isosc.,s0 CD = BD. AFDB is a 7
: since both h pairs of opp. 4 are =,s50 BD = FA. Thus,CD
! = BD=FA. 65.From Exermse 64, FA BD, and from
{ Exercise 63, ABCD is isosc.,50 BD = CD = 3. By the

! "CHECKPOINT QUIZ 1

i Transitive Prop., AF=3.AE=FE+ FA=5+3=§
! 66. 2msA + 42 = 180;s0 med = - 180 — 42

=69,

page 429

1. model ; table = 6 :4(12) =1:82 By Properties of

: Proportions @ §=

i middle-length sides. So, 55 it =

{&. 3. The short side to the short
51cle ratio is g, and the lorg side to the long side ratlo is

10 Smcegrw,the polygons are not similar. 4 :1‘5,
y= 618 )_1§H25r-°_?,,luzuﬂ D=
-270+ B-He == 01255 7. SmceA

corr.to D,mZA =mesD. 8. BC corr. to BF. ,s0 the
missing lengthiis BF. 9. The postcard is § by 1 ft. The
sirnilarity ratio of the final image to the original image is
3: 9, or6:1.80,5 = 1, or x-= 24.The biggest possible

enlargement is 3 ft by 2 ft. 10. x and 10 are the lengths
of the shortest sides. 8 and 24 are the lengths of the
284, resulting in x = 3%. ‘

EXTENSION pages 430-431
1. Every outward-pointing end receives 2 new
branches,
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2. Stage 01112 fxl each s_tagé, the length is
3 the length al the previous
Length | 1| 3 | ¢
eng 3|9 stage.

stage. Al Stage 3, the length is @ units. At Stage 4, the

length is 57 ‘56 units. 4a. (‘3‘)
5. 6. The snowflake began as an equilateral
A and the sides are multiplied by the
same number at each stage, so all s:des
- are =.The snowflake remains
equilateral for all stages.

3” 4h. 1t increases infinitely.

7a. Number]| Length At each
Stage | of sides | of a side | Perimeter Sltlage'
N the
0 1. 1 3 number
1 12 3 4 of sides
o 48 % 13!_3, changes
1 54 by &
3 192 27 5 factor of
4, the

side lenpgth changes by a factor of %, and the perimeter
changes by a factor of % 7b. The perimeter changes by a
factor ot %, 50 the perimeter at Stage 4 should be %(%—4),
or ’%6 7¢. Yes; the perimeter will continue to increase
since it increases by a factor of% at each stage. 8.The

snowflake goesbeyond the original equilateral A, so the
area is increasing,

Check Skills You'll Need For complete solutions see
Daily Skifls Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM.

1. 855 2.SAS 3. ASA- :

investigation 1. The corr. sides have the same ratio, 50
the & are similar. 2.If two & of one 4 are congruent to
two 4 of another A, then the A are similar.

Check Understanding' 1. No we don’t know any of the

side lengths, 2. EG g.f- EF 4,50 the & are ~ by

the §8S ~ Thm.; AABC ~ AEFG. 3. Since X is between

the corr. 4, it corr. to length 6. Also, lengths 12 and 8 are

_ 12 9.

measures of sides of cort. 4. Thus, 2 6 T.50x =

4.8=%x=3=1350r135
Exercises 1. The sides of A4 BC from least to greatest

are 2, 3, 4. The sides of AFED from least to greatest are

6

3, 4 5,6.The three ratios are 3, 43 3, and 4 =

.ratios of the three sides are =, 50 AABC OFED by

Geometry Solution Key

the S8§ ~ Thm. 2. No;not enough information is

provided to use AA,SAS, or 5S3. 3. For Exercise 1, all
! ratios are equivalent to %, so the similarity ratio is % for

: s ) L the side lengths of AABC to the side lenpths of AFED.
3. At each stage, the length is 3 the length at the previous !

It is not possible to find a similarity ratio for the & in

Exercise 2 because the & are not necessarily similar.
i 4.Since FG | JK with 2 transversals, 2 pairs ofalt.
i int. 4 are =.Thus, AFHG ~ AKHJ by the AA ~

! Post.

Thm. 8. Yes; ANMP ~ ANQR. Since 13 18

5. Sinceg #* 1‘?, the & are not similar. 6. Since

20 35 a0
W+ 25 7 95 +30(E7‘55
NAPT ~ AABC Since 2 5=

) the A& are not sumlar 7. Yes;

then yi B BC ﬁé, 50 the

3

A are similar by the 58§ ~ Thm Orsince g = 5‘ then

3
i Aand LA = £.A,s0 the & are sumlar by the SAS ~

18 and /N =

£ N, the & are similar by the SAS ~Thm. 9. List the
lengths of the sides for AJKL from least to greatest: 32,

AP _
BA ™ C

45, 60. List the lengths of the sides for APRQ from least

:5_3,t_

to greatest: 22 30 40'Then write the corr. ratios to see if

they are = ¢ 30, so the A are not similar. 10. Two 4

are congruent, 5o the A& are similar by the AA ~ Post.
43. v = 7.5 11. Since same-side int. & are'suppi:, the

lengthx is that of a midsegment which is || to the base of
the A.Then 2 transversals create 2 pairs of = cort. 4, 50
the A are similar by the AA ~ Post. A midsegment is

half the length of the base it's | to, so x = 3, or 2.5,

12. Vert. & are = creating 2 pairs of = é so the A are
similar by the AA ~ Post. 55 = 23, sox = 125 13: The ||
linés and 2 transversals create 2 pa1rs of = corr. é so the

A are similar by the AA ~ Post. g "g 6 x = 9( ) =12

- 14. The parallel lines and two transversals create 2 pairs

of = corr. 4, so the 4 are similar by the AA ~ Post.
1441y +4=4(3);x =12~ 4=8 15. The parallel
lines and two transversals create 2 pa'u’s of = corr. 4,50

the A are similar by the AA ~ Post. =73 %; 18x =

L 12(x +7.5);18x = 12x + 90;6x = 90;x =15 16.§ =%
i and the included vert 4 are =, so the A are similar by

| the SAS ~Thm.§ = §;4x = 48;x = 12,0r 12m. 17.The
two A share an £ that is = to itself by the Refl. Prop,,
! g0 the 4 are similar by the AA ~ Post. 335 = _(ggé) ) ;90 =

L 110(2)(90);x =
! are similar by the AA ~ Post. 535 =

= 110(2) = 220 18.Two &4 are =,s0 the &
B 50 = 525(15);

x =325@3) =1575,0r 15£t9in. 19. Smcevert 4 are =,

The

the A are sumlgr by the AA ~ Post. & it = 70 :20x =
15(120); x = 15(6) = 90, or 90 ft. 20. Answers may vary.
Hanalore Krause can measure her shadow and use
similar A to find the length of the shadow of the
proposed building, 21. 55 = riz;s = 222 = 151, 01,

151 m. 22a. Since exactly 2 sides are ||, RSTW is a
trapezoid. 22h. Since the || lines are intersected by 2
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transversals, 2 pairs of alt.int. /& are =, creating 2 pairs
of = 4 in ARSZ and ATWZ. Thus, ARSZ ~ ATWZ
by the AA ~ Post. 23a. No; an isosc. A may be acute,
right, or obtuse, so the corr. 4 may not be =

23b. Yes; every isosc. rt. A is a 45°-45°-90° A
Therefore, by the AA ~ Thm. they are all ~.

24. Yes; since the vert. 4 are = aud'since% = %
AGMK ~ ASMP by the SAS ~Thm. 25. Yes; since
the vert. 4 are = and since%1 = ?—5, AAWYV ~ AAST by

the SAS ~Thm. 26. Yes;since 75 = %, AXYZ ~ AMNK
by the 8§ ~ Thm. 27. No;since the || lines are
intersected by just one transversal, only one pair of 4
can be shown =, so the A are not necessarily similar,
28.45 =1 =15(3) = 45,0r 45 ft. 29. Check students’
work. 30. Choose to compare the sides between marked
= A.Theratiois 4.5:3,0r 3:2. 31.The ratio is (3 + 3) : 3,
or2:1. 32. The ratio is 24 : 14, or 12 : 7. 33. The ratio is
(6+2):6,0r4:3. 34. The ratiois 15:5,0r 3: 1.

35. The ratiois 18:12,0r 3:2. 36. The ratio is 6: 4, or
3:2. 37.The ratiois (90 + 90) : 90,0r 2 : 1. 38. The
ratlo is15:5,0r3:1. 39. The ratio is 120:20,0r 6 : 1.
40. Check students’ w_ork Constructions can be drawn
according to these instructions: Draw AABC. Consfruct
LA = /R.Construct RS such that RS = 3AB, and RT
such that RT = 3AC. Connect points § and 7. 41a. Add
the lengths of the outside edges. The perimeter of the A
on the left is 28 + 29 + 40 = 98, or 98 m. The perimeter
of the A on the right is 37 + 37 + 24 = 98, 0r 98 m.

41b. The area of the A on the left is 2(40)(21) = 420, or
4200 m?. The area of the A on the right is 2(24)(35)
420,0r 420 m%. 41¢, No; the A given are a counterexample
to this conjecture. Since %-9, ¥+ gg, the A are not similar

because the sides are not in proportion. 42. @ e | &,

EF L AF BC L AF (Given) @ £ EFD and 2 BCA are

it. 4. (Def.of 1) @ LEFT = £BCA (All Tt 4 are =)
@ LBAC= LEDF (If || lines, then corr. é are =.)

® AABC ~ AEDF "(AA ~ Post) ® 5% =45

(Det. of similar) AC D F (Prop of Proportions 2)
43. BC . EF

e =pmEF L AF BC 1 AF (Given)

(D LACB and £DFE are rt. &. (Def. of 1)

(@ LACB = £DFE (All rt. 4 are =)

@ AABC ~ ADEF(SAS ~ Thmn) ® £BAC = £ EDF
(Det. of similar) ®) ¢ || £ (If corr. & are ==, then f
lmes ) 4. (D RT - TQ = MT - TS (Given) ¥ =
(Prop of Proportions) ©) LRTM = £8TQ

(Vert. &are =) @ ARTM ~ ASTQ (SAS ~ Thm.)

45. Since 8 : (8 + 2) = 12: (12 + 3) because they both
simplify to 4 : 5, and since they both share the included

£ A which is congruent to itself by the Refl. Prop. of =, .
AABC ~ AANK by the SAS ~ Thm. The answer is

choice C. 46. Since AB || GL and 2 transversals intersect

the || lines, 2 pairs of alt. int. 4 are =, Thus, AABC ~
AGLC by the AA ~ Post. The answer is choice L.

47..[2} a. All corr. A.of similar A are =,s0 20 = £X. .

Geometry Solution Key

i Subtract msV and m 2/ L from 180 to get ms O, which
i is = toms X, b.52[1] incorrect explanation OR
i incorrect Z measure

C DABC~ AADEAA ~ |

: 48.[4] a.
-‘ Post. b. & =4 OR
E h equivalent proportion;
5 ft 18 ft [3] appropriate
A10H D g methods and

appropriate diagram but
incorrect solution
[2] correct diagram and

30 1t

similarity statement OR correct proportion [1] correct
i height, no work shown 49. Tcoir.to E,s0 £ T = ~E.
! 50.Dcorr.to B soZD = 4P, 51, Acorr.to Y50 £A =

- £Y. 52. TRAP is represented in the numerator and

EZYD is represented in the denominator, so RA corr. to
{ ZY. The missing length is ZY. 53. TRAP is represented
! in the left ratio and EZYD is represented in the right

i ratio, so TR corr. to EZ. The missing length is EZ. -

i 54. EZYD is represented in the numerator and TRAP is
{ represented in the denominator, so AR corr. to YZ. The
i missing length is YZ. 55.The y-coordinate W is ¢, and

i the y-coordinate of Z is —c. W and Z must also have the
i same x-coordinate. Sample: W(—b,c), Z(—b, —c)

10V3 2. Solve for x: ‘%

: 56.The y-coordinate of Wis ¢, and the y-coordinate of Z

is 0. WZ must have the opposite slope of its opposite side,
so the slope of WZ is -—£—. Sample: W(~b, c), Z(—a, ()
57.19-15| <x< |9+15| | —6] <x]24f 6< \<24

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentation Pro CD-ROM. ,
' 16233&4395268740818

" Check students’ work. Sample _
- AADC and ABCD

lnvestlgatlon 1. t4*and_";/_7 2.76and 28 3. £5 and
£9 4.The & are ~. 5. RS is the short leg and ~RST is
thert. £,50 ARST ~ ARWS ~ ASWT.

i Check Understanding 1.1 = %42 = (15)(20) =
(B 2)(2)(5)x = V(3) (5)(2)(2) () = )2 V3=

4(4 + 12) 4(16);

Ty

j x= Vi(16) = 2(4) = 8. Solve fory 7= 1—,,y = 4(12);
f y=VA{12) = VA[@(3) = 4V3. 3. Use the Pyth. Thm.:

{ 'CD? + 1807 = 300% CD? + 32,400 = 90,000: CD? =
57.600; CD = 240, or 240 m.

Exercises 1. 5~ = — = (4)(9);x = V(4) (9) = (2)(3) =
C24=15x 22 (4)(10) x = V{@)(10) = 2v10 3.2 ——-‘z '
2 ((12) = (H@E)x = VEOHE) = 4V3 4.3 =
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(3)(3)(4)(4)‘ = V(E)EHHME) =
= (7)(56) = (T)(7)(2) (9)(2)

It = (3)(48) =
(3)(4) =12 5.1=

36’
= V(7){7) (7)(7)( =(7)2)V2=14V2 6.7 '3'5,

2 = (5)125) = GNOE)S)ix = ()(S) =25 7.2
=9 )(24) = B)B)))(6);x = (3)(2)VE = By
x% = (7)(9);x = 37 9. By Cor. 1 to.Thm. §-3,
i the mlssmg length is 5. 10. By Cor. 2 to Thm.
8—3, £=f 50 the missing length is r. 11. By Cor. 2 to
Thm. 8- 3,b b so the missing length is c. 12. By Cor.
2 to Thm. §- 3.t : = 2,50 the missing length in both places
Jisa. 13. ByCor 1 tDThm 83,4 =
length is 4. 14. By Cor. 2 to Thm. 8- 3,b =2 50 the

missing length is 4. 15. % FEax= (6)(6) = 9 16. The
‘hyp. is divided into 2 parts measurmg 40 and 50 — 40, or
10,50 12 = 3% = (10)(40) = 400 = 20% x = 20. 17.3 =
I + ,L, x? = 4(4 +21) = 4(25);x = 2(5) = 10 18. =
TFF=(HO+3) = (9)(12) = MME)3)x=
(3)(9)\/‘ 6V3 19.48 = 132 = (16)(9);x = (4)(3) = 12
204 =17 = (144)(23) (12&)(52),): = (12)35) =
60 21a. Use the Pyth. Thm. to find the distance from

m

i
X 9
= 1,50

In}
I -'al...."'u ”

580 the missing

distance from Blare to the service station. Then 28,

son= %000’ or 18 mi. 21b. The distance frorn Alba to the
service station is 50 — 18, 0r 32 mi. 32 = 1‘—8, = (32){18) =
(A6)(2)(2)(9) = (43)(2H)(3%);x = (4)(2)(3) = 24, 0r 24 mi.

22. JK is the longer leg and KL is the shorter leg in

AJKL,so AJKL ~ AKNL ~ AJNK. 23a.The altimde

is the geometric mean of the parts of the hyp.,so ,[ g,

h* = (2)(8) = 16;h = 4, 0r 4 cm.

23h. 23c. Answers
may vary.
Sample: Draw a
10-cm segment
2 cm from one
endpoint, and

" coristructa L

and measure a length 4 cm on it. Connect endpoints to

form a A.
24a. .

8cm

2om

24b. They are =. Explanations
may vary. Sample: The altitude
and the hyp. segments are =
legs of two isosc, &, 25. The
hyp. is vertical, so the altitude is
: horizontal. The y-value is 6,
! since il intersects the hyp. at
(4,6). AD =4 and BD = 9,s0
CD is the geometric mean of 4 and 9. % = Cg—D; CD? =
(4)(9); CD = (2)(3) = 6. The x-value for C can be 6 units
right or 6 units left of D(4, 6). So, C = (4 +6,6) = (10,6),
or C = (4 —66) (~2,6). 26 = e '2“(16)(3)\:“"
4vV3 278 =542 =

= g3 ¥ = (9)(49);x = (2)(7) =14 28. Y8 -

Geometry Solution Key

S = V2. VB= VIB=dix=VA=220YB -
1
=7 VB = VITE = iy = VT 30.2 =5

\/”

P (1)) = Lx=1 313 = tsa? = (5)(1.25) =

P 625v=1625=25321= 1050-\:2— 1000 =
(100)(10); x = 10v10 33. ” = p5p %% = (11)(1331) =

P i =9(9+7) =

A1) x = (11)(11) =121 34.Solve fOE.\C:% =
9(16);x = 3(4) = 12. Solve for y:

%: %;y2 =97y =3VT. Solve for Z'l = 7——,‘,:_—9; 2=

(7+9)(7)
P g% = (30 - 6)(30) =

(30 - 6)(6) =
2= (6)30) = (6O 2 = 63, 36.Solve for
x ‘—‘7 = 4. Solve for y: 3 =
4(4 + 9) =

P gEwe

3{] 6

(16)(7); z = 4V/7. 35. Solve for x:
:(24)(30) = 720;x = \/ﬁ =
VI44 - 3 = 12V/53. Solve for y: 3076 = =4y =
(24)(6) = 144;y = 12, Solve for z:

P‘ mlcn

o4 _ Y 2
TF YT I
4(13):y = 2V/13. Solve for z:2 = 5-5—:2

= (9)(9+4) = (9(13);z = 3V13. 37.If the |

shorter segment on the hyp. is x, then the longer one is

P2 Iegs are 3 and 4,/1 = 3. Solve for hyg, i =74
Pl = =. Solve for fiifiy =h ~ iy =5 -

{ . Thm. to solve for {;:{; =

: 2x,s0 8 is the geometnc mean of x and 2x. § = 53; 22 =

' ST 2 L - L (8)(8)x
Alba to Blare: ¢ = V302 + 40% = 50. Let n represent the | E)8); >

(8}(8) X =175 = 4V/Z. The total length of the
hyp.is x + 2.1, or 3x, so the hyp. is 3(4\/5), or 12v2,
38a. Given 38b. Corollary 2 of Thm. 8-3 38c. Cross-

- Product Prop. 38d. Addition Prop. of Equality
¢ 38e. Dist. Prop. 38f. Segment Addition Post.

38g. Substitution 39. Let the height of the totem pole
be (x -+ 2) m. Then 3 is the geometric mean of x and 2. 3 =
3 ;2x = 9;x = 4.5, 50 the height is about 4.5 + 2,0r about

6 Sm. 40.The alt. to the hyp. creates 2 new 30°-60°-90°

A, and the hyp. segment closest to the 10-cm leg is 5 cm.
But the entire hyp. of the original A is 20 cm, so the

other hyp. segment is (20 — 3), or 15 cm. Thus, /2 is the
geometric mean of 15 and 5. % = %; I = (5)(15) =

(5)(5)(3);h = 5V3,0r 5V3 cm. 41. Selve for /i: Since the
i’ h
1_3

\.D

]

L
SUGTES o

[ =
_—_1 2,
Solve for a: 2 ~hpa" 16 5
2

42, Solve for ci:’:,—l = %,% =& a®> = (4)(9);a = (2)(3) = 6
Solvefori:fh = iy + iI'j =4 + 9 = 13. Use the Pyth.
Vi + ()2 =V6? + 42 =
/52 = 2V/13. Use the Pyth. Thm. to solve for {y: {5 =

L Va? + (hy)? = V6L + 92 = VIT7 = 3VI3. 43. Solve

; l
i for hz' b = 6 =

a8 = h,ho 6.3olve forluh=h + hy =

i 6+ 6=12.The A are isosc. rt. A. Solve for (.’1 and £5:

The largest A has a hyp.of 12
| 44. Use the Pyth Thm. to solve for iz /1y =

i hy
\[((.’ )2 - a2 =52 - 42=3, Solve for f15:

=6V2.

SDL’I—(")_

i

1111
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o~

! :
Z=%ny =Y Solveforich=hy+hy=3+§=
9+

16 5 . Use the Pyth. Thm. to solve for {y: {5 =
m—\/cl + (Y =6+ b=

JElE + 258 = [ 256 "'56 = JH90 - % 45, Use the
Pyth. Thin. to solve for {1: £; = m =
V132 — 122 = 5. Solve for hl [ Tl !5 = = %

Solve for hy:hy =h — iy =13 —

25
37 13 1

hy

Solvefora: = 7“— 1? = ﬁ; al= Gg)(lg) o=
1
(5)(12) _
5 46 Use the Pyth. Thm. to solve for aa=

\/(cl)2 - (111)~ =V4 - 32= /16 — 9 = V7.Solve

for h»,' ; ﬁ;% = ﬁ"3!17 =70y = 1 h=hyFhy=
3+1 3= 16 . Use the Pyth. Thm. to solve for {3 = {5 =

736

\/h___@__=\/m’_2

- 16 =
756 6 \/256 144

o - B

47. Use the Pyth. Thin. to solve for £: €; =

Va® + (b)) =V82 + 162 = \/64——+ 756 = / 320 =
f
V64(5) = 8V5. Salve for !12: n ,f, 2= 16~’12 4

Solve for iy h = hy + hy = 16 + 4 = 20. Use the Pyth.

Thm. to solve for & & = VA2 — (€))% =
- V207 - (8V3)2 = VAT — (69)(5) =

/i €,
16(3) = 4V/5. 48. Solve for h—;:% =Ty + Iy
hy
61—73 Ry {3,112(/12 +3) = 36(3); /1 + 3hy = 108;
V3 _ 4(1)(-108)
hy® + 3hy — 108 =0,y = 2= 2(1)4(1)( -108
SERY xS VAT _ -3 32 hy = 9: Solve for

Chih= hl +hy =3+ 9 =12, Solve for £):The !engths
follow the pattern of a 30°-60°-90% A, s0 {} = 2!1 =
21,(19) = 6. Solve for a: The lengths follow the pattern of a
30°-60°- 90° A,soa=hV3=3V3"

49a. Draw a right £ with an alt. to
the hyp. Given: rt. AABC with

alt-CD; prove: AC- BC =
AB -+ CD. 49b. Yes; area
AABC =1AC- BC,so

. AC- BC =12 X area ANABC.

Also, area AABC = %—AB « CD,

s0 AR+ CD =2 X AABC. Since both products are
equal t02 X area AABC,AC- BC=AB - CD.
50, r”(r+3)2—12xr2+6»,+9—12x

t+3 12 -
=6 +9=0(x—-3Nx=3)=0x=351.555=

;1%,\(,1+5)-(x+2)(1+2)x + Sx=x? + dx o+ 4
St=dr+dix=452.-8 - =2t Lge gy

(2r + 1)(2c + 1);8r + 64 = dx® + 4x + 1;0=
4% — dy — G p =D 2 \/(—4)?- — 4(#)(=63) _
" 4

Geometry Solution Key

{4+ V16 ¥ 1008 _ 4
H R 8 -

g/m_?= + 32, __3 =45

53. Let the hyp. segment closest to the side of length 3

i bex. T.'he‘rl % 3

3 L850 x = 9 .The other hyp. segment is

5- g, or = 5 Now the alt1tude9 a to the hyp. is the

9 63 _4a. 2
geornetrlcmean of and 507 = 161

side of [ength Sbex. Theng =

_(9)(8),
25

5

(3)(4) =12 54, Let the hyp. segment closest to the

153,50 x= 3 2 The other

i hyp.segment is 13 — 13, or 11434 Now the altitude ato

: s}

i 25 144. 3 _ a .

i the hyp. is the geometric mean of {3 and 3% 7 = 74
13

closest to the side of length 8 be x.Then g =37

(2B)(144),  _ (5)(12)

" = "5

. 55. Let the hyp segment

- 17,50

fx= 17 4 The other hyp. segment is 17 — 1-,, or 21?—/? Now the

altitude a to the hyp. is the geometric mean of & 17 and
T

P35

5. ¢

17+
17~ a5 al= (64%{(39 );a = (8)1(-}5) 120 .56, Let the
hyp. sé—ément closest to the side of length 20 be x. Then
- 33, S0X = 4,,”90 The other hyp. segment is 29 - ‘%ﬂ,
or _2:L Now the altitude a tp the hyp. is the geometric
! mean of\-"— nd ‘5491, 3.2%0 —-% a —(4003)4({441),a =
e _ g 57 1 _m 2 (12)(18) 216 = 36(6)
m = 6V6. The answer is choxce D. 58 2 36, m

P gL =
P B3 =

i foryindx =3y — 3:4x =3(2x — 3) —

HI

36(2); m = 6/2. The answer is choice G 59 16 =15+
m? = 16(16 +9) = 16(25) m = 4(5) = 20. The answer is
choice C. 60.3 = f;a® = (5)(15) = 75 = 25(3);a =
51/3. The answer is choice H. 61 [2] a. Solve for x by

{ making a proportion from similar rt. A. The proportion

%, Now cross multiply and solve for x. b, x% =

9(13),s0 x = 3V13.[1] incorrect proportion OR
incorrect x-value 62a. Since verl: 4 are =, 2 pairs of
corr. A are =,s0 ARNM APNQ by the AA ~ Post.

14
EZbAA Post. 63a. 58 =H =hcF=10=%a5 =

12 =2 50 APRQ ~ AACB by theSSS Thr.

~63b. 885 ~ Thm. 64a. Since 18 16 04 20,/!.M?GJE' is not
- similar to AFHD, and smce ?_0 * 16, AFGE is not similar

to AFDH. So, the A cannot be proved similar by the

given information. 65.The area of the 7 is b1 =

(10)(6) = 60,50 8/t = 60; 4 == 7.5. 66. The area of the
7 is bh = (15)(8) = 120,50 b(12) = 120;6 = 10.

67. Because the diags. of a 7 bis. each other, 2x =

y + 2and y = x + 3, Substitute (x +3) for yin2x =

Pyt 2r=(x+3)+2j2Zx=x+5x=). Substitute 5
i forxiny=x+3:y=>5+3=8. 68.The diags.ofa 7

bis. each other, so 4x = 3y — 3and y + 6 = 2x + 3. Solve
the second equation for y:y = 2x — 3. Substitute 2x ~ 3
3;4x =
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6.\’_9—3;,4.L'=6-.\1— 12: —2x = ~12;x = 6. Substitute
6fDr.tiny.-l-6=lt+3:y+6=‘»2(6)+3;y+6=
12+ 3;y=12+3—-6=09. 69. Opp. sides of a 27 are =,
50 5x = dy — 1 and 2x + 3 = y + 5. Solve the second
equation for y: y = 2x — 2. Substitute 2x ~ 2 for yin
Sy=dy—LSx=42x - 2) - L5y =8 -8 -1;5x =
8v — & —3x = —09;x = 3. Substitute 3 for xin2x + 3 =
y+5.9(3)+3—y+56+3—y+59—y+5y'"4

TECHNOLOGY page 445

1. It divides the sides into proportional segments.

2. The segments are proportional to the lengths of the
" other sides of the A. 3. The corr. segment ratios are =
4 The corr. segment ratios are =.

Check Skills You'll Need For complete solutions see
Daily Skills Check and Lesson Quiz Transparencies or
Presentatfon Pro CD-ROM. :
1.28cm 2. 37mn1 3.9.8in. 4. 1125ft

1+15

Check Understanding 1. 25, 2.5(x + 1. 5)

5x; 251+375"5t375—75t1—-15 2. Solveforx

18— (30)(15) _ 430 _ 275 . Solve for y: 16 %
5 s

0= N 26 T
y=(16.§)5(26) 28.6. 3§ (8)(36) 576

S - 6 60 x + 4 _
Exercises 1.{G=§X=§ 75 2. p,

12(x + 4) = 9(2.7c) 4(,\ + 4) = 3(2x); 4x +1l6=6x16=
2rx=8 3.4 =13753y =213 - x);3x =26 — 2x;
S5x=26;x=52 4. bcorr to e, so a corr. to d. The
missing length is d. 5. e corr. to b, 50 fcorr. to c. The
missing length is c. 6. fcorr. to ¢, s0 e corr. to b. The
missing length isb. 7. b -+ ccorr toe -l~f S0 & COIT. to d.

The missing length isd. 8.3 =x= -—-— 75 9.5 =
r=8=3l10.5 Sfl,,rm(z‘”(g) 9.6 11.1-5:
Ty 612———,,x—481320 Wy=35
14.¢ 2,41—36—~6r10\:”36x-—36
151 =86y =80 - 8r;lx = 80;x =53 =
165—31:"1'7 17.JR corr. to RS, so KT cprr. to KS.

The missing length is KS. 18. KJ corr. to K8, so /P corr.
to SO.The missing length is SQ. 19. QL corr. to SC,

so PM corr. to JP. The missing length is JP. 20. 70 corr.
to PT,s0 KQ corr. to KP. The missing length is KP.

21. LW corr. to MW, so KL corr. to KM, The missing
length is KM. 22. KQ corr. to KP,so LQ corr. to MF
The missing length is MP. 23. KS corr. to SO, so KJ
cort. to JP. The missing length is JP. 24. KM corr. to
MW, so KL corr. to LW. The missing length is LW.

25. 25 =423, = M35 - 559, or about 559 ft.
26. 5 = 423 — 600435 671, or about 671 ft.

27.The hyp.is V52 + 122 = 13, 50 if one hyp. segment is

Geometry Solution Key

| then be the same line. So, x = 20. 32. o7t = ﬁ;
P 42% = 5002 — 20x; —8x? + 20¢ = 0; —4x(2x — 5) =

~ which is impossible. So,x =235, 33. ¢ 5=

Shl = 6(10 —

i 53
Py =
V16T L Vieed

V169.7! 2

x,the otheris (13 — .t)."Ihus,'_% = '315 £ 12 =
5(13 — x);12x = 65 — 5x;17xv = 65, x =~ 3.8 and

13 — x = 9.2, so the segment lengths are about 3.8 cm

i and 9.2 cm. 28. If the shorter side is @ and the longer
| Sideis b, thena = L,b —a<15,and b +a > 15.

i Answers may vary. Sample: 9 cm and 13.5cm 29. Use
! the perimeter fo find an alternative expression for y:

¥ x 30—1

D rhy+12+8=50y=30-x5=fH="g"

8r = 12(30 — x); 8x = 360 — 12x;20x = 360;x = 18,0r

. 18m.Solvefory:y=30—x=30~18 =12,0r12m:
i 30a. C

30b. Let 2x represent the length
of the bisected side. Then x
represents each of its segments.

So, 4 = BC by the Triangle-
Angle BlsectorThm Multiplying
A . g both sides by x results in AB =

BC, 50, by def. of isosc. A, AABC

) dy _ 4x + 8.
isisosc. 31.57 =z; —1p>

P dx(6x — 10) = 5x(dx + 8); 2432 — 40x = 20x% + 40x;
f 4 — 40x = 40x;4x% — 80x = 0; dx(x — 20)
: 0orx = 20.Ifx = 0, the distances between the || lines
: would be 0, which is impossible since the lines would

=0,50x =
5x.

sox =0orx=2.5. Ifx =0, theAlengthswouldbeO
_x-=3
x + 1

x(x+1) = (x+6)(x — 32>+ t—x2+3,1—18;x=
3x - 18;—2r = ~18;x = 9 34a. 48 34b. XX
34c. 48 = W& 35. Measure AC, CE, and BD. Use the

- Side-Splitter Thm. Write the proportion Cg = B b & and

solve for AB. 36. If the 7.5-cm side is nearest the 5-cm
segment, then75 g,so.x = 4.5, 0r 4.5 cm If the 7.5-cm

side is nearest the 3-cm segmeut then 5= 7 5 3, so y =
12.5,0r 12.5 cm. 37.%F =3, GE =6 38.: HC =% 50
i BC=2.5. 39, From Exermse 37, GE =6. ‘%B'— E I 244 g

AB =45.FA=4+2=6AB=45and EG=6+3=
980thepenmeter15EA+AB+EG 6+45+9=

: 19.5. 40. Solve for /i: The A is in the 3-4-5 family of right

’ El hl 6
A, so i = 10. Solve for hl. = ”1 R U i

!11) 8;11 =60 — 6]11, 14]'!1 = 60 hl =
~ 4.3. Solve for hig: iy = 10 — i = 10 — 43 = 5.7.

41. Solve for kil = hy + hy = 4 + 9 = 13. Use the Pyth.
| “Thm. to solve for hth? = 532 + 11.9% = ’Js 09 + 141.61 =

169.7; h = V' 169.7 = 12.9. Solve for hl: {_71

4 hy
T 33

28.09

I,
= 2.2. Solve for hy: g'—F e =

11.9 141.61 _
. F=1 = .9, 4 . = =+ =
g Vitos 10.9. 42.h=hy + Iy

Iy 4
3.8 + 9.2 = 13.Solve for £3: 3 ,—‘-ﬁ = b 02 =494,

, ,
¢; = V49,4 = 7.0. Solve for {32 = 2R =il =
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- 119.6; €5 = V119.6 = 10.9. 43, By segment subtraction,
hy = h — hy = I — 5. By the Triangle-Angle-Bisectar

£, £h 5vVEA(h - 5
Thm, 72 = .50 6 = 2 = CL=I — i ),

Use the Pyth. Thm. to solve for Az 6% + ¢, = h%;
(3V2P + (V2(h = 5))% = k%50 + 2(h2 - 100 + 25) =
% k% — 200 4+ 100 = 0; (k — 10)? = 0;/ = 10. Solve for

& hy £
hyihy=h —5=10— 35 = 3. Solve for {y: il NEv;

2.6, = 5V/2 = 7.1. 44. Use the Pyth. Thm. to solve for &:
h=V15* + 82 = V225 + 64 = V280 = 17. Use the
' h, ¢
Triangle-Angle-Bisector Thm. to solve for 111:7:—; = ﬁ;
; - 2
ﬁil—hi = Y580y = 15017 = hi); 81y = 255 ~ 15hy;
23hy = 255,y = 53 ~ 11.1. Solve for Iy /iy = 17 ~ h) =
17—-111=509. 45.Solve forhig:hy =h —h =8~ 4 =

4. Since the £ -bisector also bisects the hyp., the A is an

isose. rt. A Thus, {; = €5 = % = % =4V2=57.

46. The ratio of the legs of a 30°-60°-90° A is V3 : 1. Let
the right-£ bisector divide the hyp. into segments x and
y.Then, by the Triangle-Angle-Bis. Thm.,§ = V3,s0.x =
V3y. 47a. Given 47b. The 4th Property of Proportions
47c. Segment Addition Post. 47d. Reflexive Prop. of =
47e. Two sides of an included £ are proportional:
SAS ~Thm. 47f. Corr. A of ~ A are=. 47g.QX isa
transversal to RS and X'V, creating corr. & 1 and 2: If
COIT. 4 are =, then the lines are ||, 48. Yes;since % = %,
the segments are || by the Corollary to the Side-Splitter
Thm. 49. No; 88 =Jand 3 =2 s0 B2 50, ves;
since %% = %, the segments are || by the Corollary to the
Side-Splitter Thm. 51a. Base the def, on that of a
midsegment of a A and a midsegment of a trapezoid: A
midsegment of a £7 connects the midpts. of 2 opp. sides.
51b. A B Given: LIABCD
+£ . #  with EF connecting
? _ _ ¥F the midpts. of AD
p? - sndBCipove 4
| EF and EF ||CD.
(O ZABCED (Given) @ AD | BC, or AE || BF and
ED | FC (Det. of 7) (3 AD = BC (Opp.sides of a =&
are =) @ E and Fare midpts. of AD and BC. (Given)
QD AE=FDand BF = FC (Def. of midpt.)
® AE + ED = BF + FC (Subst.) (D AE = BF

(Subir.) B ABFEisao. (If one pair of opp. sides is =

and ||, the quad.isa 7.) @ ED = FC (Subtr.)
EFCD is a 07. (If one pair of opp. sides is = and ||,
the quad.is a =.) @ A8 || EF and EF || CD (Opp.

sides of a 7 are ||.) o
B Given: 0 ABCD

51c. A
R ﬂ with midsegment
EF and the
g (s} F diagonals
. intersecting at O;
b ¢ prove: EF bis. AC

i a.

b.7= g;x = 4.8,0r4.8 cm.
g =5y =750r75cm.
[3] correct drawings and proportions with one .

i computational error [2] one possibility drawn and done
i correctly OR two correct drawings [1] one correct

drawing OR ‘one correct proportion 56. g Tz = I =

P& The missing length is . 57, %578 = B

. lengthis ¢. 59. 5.5 s = h

and BD.Let BD intersect EF at X. Since EF is a
midsegment of the 7, it bis. BC,so BF = FC and BC =
i 2BF.By the midsegment theorem proved in Exercise

i 51b,EF || DC.So, 2BXF= /BDC and £/ BFX =

£LBCD. Thus, ABFX ~ to ABCD by the AA ~ Post., and
BY _ 1

 the similarity ratio is 1 :2. Then 8% = 1 or 28X = BD.

i Since BD = DX + BX, then 2BX = DX + BX,s0 BX =
i DX.Since the diagonals of a 7 bis. each other, points X
i and O are the same point, 50 both diagonals are bis. by

¢ the midsegment. 52. 7—%55 = 1:30x = 12(2x + 10):
30x = 24x + 120; 6x = 120; x = 20. The answer is choice
i D. 53. Use the Pyth. Thm. (o find the hyp.: /i =

{ V72 + 242 = VA9 ¥ 576 = VE25 = 25, Let x represent

the short segment on the hyp. Then 25 — x represents

h 25 — h,

i the other segment. 7 = =524/ = 175 — 7/, 31h =

175 = % == 5.6. The answer is choice F.

: 54, 2] %51 = 3350 + 35 = 560; 1 = 15 [1] correct

28

proportion solved incorrectly 55. [4]

X ~6

4 5

4 5

2

longleg

short leg oy _“'_%‘The
missing length is m. 58. .5% =8=12 ‘The missing- -
longleg o R

= % The m'issin}g Ienéth is /1.
60. Solve for x: In a 30°-60°-90° A, the hyp. is twice the

{ shorter leg, 50 x = 2(12) = 24. Soive for y: In a 30°-60°-00°

A, the longer leg is V3 times the length of the shorter
leg,so y = 12V/3. 61. Solve for x: In a 30°-60°-90° A,

i the shorter leg is half the hyp.,so x = 9. Solve for yIna
30°-:60°-90° A, the longer leg is V3 times the shorter leg,

s0 y = 9V3. 62. Solve for x: In a 30°-60°-90° A, the
shorter leg is % times the longer leg, so x = 15‘\/5(%) =
15. Solve for y: In a 30°-60°-90° A, the hyp. is twice the
shorter leg, so y = 2x = 2(15) = 30. 63. In a rectangle,
the diags. are =,s05x + 8 = x + 32;4x = 24:x = 6.

i RT=8V=x+32=6+32=38 64.In arectangle, the .

diags. are =,50 42 —x =9x — 8; ~10x = —50;x = 5..

! RT=SV=9r~8=9(5)~8=45~8=137 65.Ina
rectangle, the diags. are =,508x — 4 = 6x + 9;2x = 13;
 x=65.RT=SV=6x+9=6(65+9=39-+9=48

66. In a rectangle, the diags. are =,s03x + 5 = Sy + 4;
—2=—-Lx=05RT=8V=35x+4=505+4=
25+4=4,5
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CHECKPOINT QUIZ 2

page 45:;

1. Since 2 pairs of 4 are =, AABC ~ AXYZ by the
AA ~ Post. 2. Two sides are proportional and the
included 4 are =, 50 AWST -~ AHJG by the SAS ~
Thm. 3. Solve for Wi 3 = % sow = 4.5, Use the Pyth.

Thm. tosolveforxix = \/w2 + 3= \/4.52 + 32 =

\/20—75T9 3\'/E“Stll 4. 7% —g-,so =12

5. 4453 10L+5—20x—1561—2z§;x;§§=7§5
7. 5 —ﬁy = 16(5);y=4V5 8.5=3y=2=36
0.5 =10 =B 17510.5 =G = -
G = () =71

READING MATH . page 453. |

Check Understanding Given: PO L OS8, RS 1 0S,

T'is the midpt. of PR prove: APQT = ARST.

g @ P0LOSRS10S
(Given) @ 20 and £8 are
rt. 4. (Def. of L; from step 1)

O .
T s (3 ,0=,85(Allri & are.
=: from step 2.) @ roTP=
P £STR (Vert. 4 are =.) OF3

is the midpt. of PR (Given)
® PT = RT (Def. of midpt.; from step 5) @ APQT =
ARST (AAS; from steps 3,4, and 6) .

Check Skills You'll Need For complete solutiens see

Daily Skills Check and Lesson Quiz Transparencies or

Presentation Pro CD-ROM.

1. 78111 49in.2 2. 74111 32 m? 3. ?4cm 24 cm? 4. SCm;

3cm? 5.16 cm; 12 em? 6. 24 cm; 27 cm?

Investigation 1. Check students” work. 2. Check -
students’ work. 3. The ratio for perimeters is the same,
but the ratio for areas is the similarity ratio squared.

Check Understandmg 1a. The ratio of the perimeters
is the same as the similarity ratio,sa itis also 5:7.

1b, The ratio of the areas isthe square of the similarity
ratio, so it is 5% : 72,
(‘3)2, or 75. Solve for the area of the smaller L7: _5% ==

g
_ 96(9)

=g = 34,0r 54 1n." 2. 3. The cost of glass is more

closely associated with the amount of glass than with the

perimeter of the glass, so use the area ratlo of 32:5%,or

9 75 Solve for the dollar amount; =5 "50 = 2—5, 9d = 62.3;

or 25 : 49. 2. The ratio of the areas is

The ratio of the areas is 22
i areais 24 in.2. 6. The similarity ratio is 12 : 18, or2:3.
{ The ratio of the areas is 2% : 3%, 0r 4: 9. 1—‘311 =
121(4)

i 7p5 T 16

Exercises 1. The similarity ratiois 2 :4,or 1:2.The

i ratio of the perimeters is I : 2. The ratio of the areas is

12:22 or 1 :4. 2. The similarity ratio is §:6, or 4 :3. The

: ratio of the perimeters is 4 : 3. The ratio of the areas is
42:32 or 16:9. 3.The similarity ratio is 14 : 21, 0r 2:3.

i The ratio of the perimeters is 2 : 3. The ratio of the areas
is 22:32 or 4:9. 4. The similarity ratio is 15:25,0r 3 15
The ratio of the perimeters is 3 : 5. The ratio of the areas

i Qs 3% 52 or 9:25. 5. The similarity ratio is 6 Jor2:L.

:12,0r4:1. 4 =%x = 24.The

%;A =
= 54.The area is about 54 m2. 7. The similarity

ratlo is 12 :16, 0r 3 : 4. The area rano is 32 4" or9:16.

(105)9

Andoa= = 59.The area is about 59 fi2.

i 8.The s1mllar1ty l‘EltIO is 13 : 5, so the area ratio is 13%: 52,.

| or169:25. 4

65(169)

159 _,4 = == 430, The area is about

i 439 me. 9. Smce ﬁ 16’ tha floors are similar. The

similarity ratio is 9 : 12, or 3 : 4, so the area ratio is 3% : 4%,
{ or9:16.216 = 2-9x = 16(216); x = 384. The cost for the

other ﬂoor would be $384. 10. The similarity ratio is
i 1:4,so the area ratio is 1 : 16. You should pay 16 times

= 6.94,50 the cost should be $6. 04, 4. VIS VI =
0.3 cm?. 25.The sirnilarity ratiois 15:5,0r 3 : 1,50 the

\/693(3) VO(13) =25V3:3VI5 =

C25V3VIS 3VISVIS = 25VA5:3(15) =

25V0(3) :45 = 75V5:45 = 5V5:3

Geometry Solution Key

! arearatiois9:1. ,8

i as much as $2.95, or $47.20. 11. The area ratio is 4 : 16,

so the similarity ratio and perimeter ratio will each be
/& : /16, which is 2 :4,or 1:2. 12. The area ratio is
75:12 = 25 : 4, s0 the similarity ratio and perimeter ratio
will each be 5:2. 13.The area ratio is 49: 9,50 the
similarity ratio and perimeter ratio will each be7:3.

'14. The area ratio is 18 : 32, which is 9: 16, 50 the

sundarlty ratio and perimeter ratio will each be 3 : 4.
15. The area ratio is 163 : V3, 0r 16 : 1,50 the

! similarity ratio and perimeter ratio will each be 4: 1.

16. The area ratio is 2 : 200z, or 1 : 100, so the
similarity ratio and perirneter ratio wilt each be 1: 10
17. The peruneter ratio is the same as the similarity
ratio, so it is 3 : 1. The area ratio is.the square of the
similarity ratio, so itis 9: 1. 18.The perimeter ratio

is the same as the similarity ratio, so it is 2: 5. The area

i ratio is the square of the similarity ratio, so it is 4:125,

19. The perimeter ratio is the same as the similarity

i ratio,so it is 2 : 3. The area ratio is the square of the

similarity ratio, so itis 4 : 9. 20.The perimeter ratio is

the same as the similarity ratio, so it is 7 : 4. The area
! ratio is the square of the similarity ratio, so it is 49 16.

21. The perimeter ratio is the same as the similarity ratio,
so it is 6 : 1. The area ratio is the square of the similarity y '
ratlo soitis36:1. 22 The similarity ratio is 4 : 1, so the
area ratlo is16:1. 3 —— = 116,/1 = 50(16) = 800. The area is

800 cm?. 23, Wh;le the ratio of lengths is 2 : 1, the ratio

; ofareasis4:1. 24, The similarity ratio is 3: 1,50 the -

arearatiois9: 1. % = %; 9x = 2.7;x = 0.3. The area is

1=A = 28(9) = 252. The area is

252 m2. 26, The area of the larger A is 48 cmi?, so the
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ared ratio is 3 : 48, or 1 : 16. The similarity ratio is the
square root of the area ratio, so it is 1 : 4. Solve for x:ﬁf ==
4l;.t = 2,or 2 cm. Solve for y: % = 4l;y =3,or3cm.
27.The area of the larger A is 48 cm?, so the area ratio is
6:48, or 1 : 8. The similarity ratio is the square root of

.the area ratio,so it is V2 : 4. Solve forx§ = \f; x=
2V2,0r 2V2 cm. Solve for y: f5 = %;y =3v2,0r

3V2cm. 28.The area of the larger A is 48 cm?, so the
area ratio is 12 : 48, or 1 : 4. The similarity ratio is the
square root of the area ratio, so it is 1 : 2. Solve for

.t:'g" = %;x = 4, or 4 cm. Solve fc:ory:l—y2 = %;y =6, 0r 6 cm.

29, The area of the larger A is 48 cm?, so the area ratio

i 39a. Answers

! may vary. Sample:

38 mm 25 mm

19 mm

50 mm

39h. Answers may vary. Sample For the sample A
i .shown in part (@), the perimeter is 39 + 25 + 50, or

114 mm. Its area is (30)(19) or 475 mm?2. 39c. The

similarity ratio for the sample A is 200 : 50. Solve for the

i perimeter:

is 16 : 48, or 1 : 3. The similarity ratio is the scjuare root of
i -equilateral & whose height is V3 and base is 2. The total

8v3

the area ratio, so it is V3 : 3. Solve for x: g = \/T_’ X =53

orMcm. Solve for y: 5 = 5 ,y = 4V3,0r 4V3 cm.

30. The area of the larger A is 48 cm?, so the area ratio
is 24 : 48, or 1 : 2. The similarity ratio is the square

~|&

root of the area ratio, so itis V2 :2 So[ve forx: § =

x = 4V2, or 4VZ cm. Solve for y; & 12 =Y ,y = 6V2,
or 6V2 cm. 31.The area of the larger A is 48 cm?,
so the area ratio is 48 : 48, or 1 : 1. The similarity ratio

is the square root of the area ratio,so itis 1:1.So,x = 8
and y = 12. 32, The area ratio is 27 : 48, or

9:16, so the similarity ratio is 3 : 4. Solve for the COIT.
side. 1 in- the smaller rectangle: 16 ‘31, =12,

or 12 in. The other side in the smaller rectangle is % 12,

or 2.25 in. So, the dimensions of the smaller rectangle
are 2.25 in. by 12 in. Solve for the other side in the

larger rectangle: ‘1‘—2 = 3, 50 the dimensions

of the larger rectangle are 3 in. by 16 in.

. 33a. Check students’ work. 33b. Check students' work.
33c. Write a proportion using compatible numbers with
the area ratio. Estimates may vary. Sample: 205 m?

so the perimeter ratio is also 1:4. 35a. The sumlanty
3
ratio is 5x : 2, or 5 :2, so the perimeter ratio is 3: 2 or 5.

35b. The similarity ratio is 5 : 2, so the area ratio _15 :
5%:2% which is25:4, or £, 36a. The simﬂarity ratio is
. 36b. The
similarity ratio is 8 3, 50 the area ratio is 82 32,

which is 64 : 9, or - 37a.The similarity ratiois 2: 1,
80 the perimeter ratm is also 2 : lor % 37b. The
similarity ratio is 2: 1, so the area ratio is 22 : 12,

which is 4 : 1 or $. *38. Writing a ratio using the number

of students in each case provides the similarity ratio.
The playground is measured in terms of area, so

the similarity ratio should be squared for the area.
Answers may vary. Sample: The proposed playground

is more than adequate. The number of students

has approximately doubled. The proposed playground
would be four times larger than the original playground.

8:3,s50 the penmeter ratlo is8:3, or

- Geometry Solution Key

the arearatiois 9 ;1. V3

£ _ 200

113 = 5p,50 P = 456, or 456 yd. Solve for

the area: % = 435%%0, so A = 7600, or 7600 yd2.
40a. The radii of a regular hexagon divide it into 6

area'is 6(%)(2)(\/5), or 6V3 cm?. 40b. Find the area of
the 6-cm hexagon: The similarity ratio s 6:2,0r3:1, S0
%, so A = 54V3, or

54V/3 em?. Find the area of the 3-cm hexagon: The

! similarity ratio is 3: 2, 5o the area ratio is 9 ; 4.

6\/__

: 504 =135V3, 0r 13.5V3 em? Find the area of the
{ 8-cm hexapon: The smulanty ratiois8:2,or4:1,so0 the

area ratiois 16:1. ¢ \/—
¢ 41, Similar rectangles havmg = perimeters have a

! similarity ratio are the same, so'ﬁ
{ 47.The similarily ratio is the same as the perlmeter

soA =096V3, or 963 cm?,

similarity ratio of 1 : 1, so they are always congruent.

So, two similar rectangles with the same perimeter are
always congruent. 42, If the rectangles are congruent,
then they are also similar. However, a 1-by-8 rect. and a
2-by-4 rect. have the same aréa, but they are not similar.
So, two rectangles with the same area are sometimes
similar, 43.If the rectangles were congruent, then both
measures would be the same. If they were similar but
not congruent, and had a similarity ratio of @ : 1, then the
perimeter of one would be a times the perimeter of the

; olher and the area of one would be a? tLrnes the area of

34. The similarity ratio of smali to | 8:32,0r1:4, i
¢ similarity ratio of small io large is 8: 32, or 1: 4, - i the other So, two rectaugles with the same ared and

different perimeters are never similar. 44. If the sumlar
figures are congruent then they have the same area.” '~

i If they are not congruent but are similar, then the areas

are in the ratio of the square of their similarity ratio.
So, similar figures sometimes have the same area.
45 The, similarity ratio is 3 : 5, so the area ratio is 9 : 25.

31 soA 225. 46, The area ratio is 0 ; 16, so the
s1m11ar1ty ratio is 3 : 4. The perimeter ratio and the
=3p =675

ratio, so it is 1 :3. So, the area ratio 1s 1:9 456 é,so
a = 54. 48. The similarity ratio is 192 ; 528, ar
4 11, so the area ratio is 16 : 121. 2788 11261,50 a=

17303. 49, The area ratio is 3267 : 9075, or 9:25,50 the
sinﬁlarify ratio is 3 : 5. The perimeter ratio is alse 3 : 3.

7703 = 2,50 p'= 162.3. 50. Solve for x: & = d: = 45,
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Solve for y: s = 535 = {5y =107.5. 51. I the

8-cm side is adjacent to the 6-cm segment, then i = %, 50
nr = 5%, or S% cm. If the 8-cm side is adjacent to the
4-cm segment, then § = 8 son=12,0r12cm. 52. The

diag, creates two isosc. 1t. &, 50 each leg is LOE cm leng,

The area_.of the square is (-%)2 or 50 cm2. 53.The
perimeter is 5(20), or 100 units. A = Lap = }(13.8)(100) =

. choice F. 3.4 = & = (4)(9)ix = (2)(3) = 6.The

S +4 _2y+5
answer is choice B: 4.";‘l = Jﬁ Gy +4) =

L4y + 5330+ 4) =20y +5)3y 712 =dy + 10,

—y = —2;y = 2. The answer is choice F. 5. AF =

26 - 10 = 10,50 CF is a midsegment. Thus, AC =

690, or 690 units?. 54.The perimeter is 8(10), or 80 units. -

A = ap = }(12)(80) = 480, or 480 units?. 55.The
perimeter is 12(2), or 24 units. A = %a_p = %(3,7)(24) =
444 or 44.4 units>.

56. v 7 Slope-intercept form is y =
/ X r11;:+b.6x—2y=8;
42 (O ﬂ;g —2y=—6x+8y=3x—4
<=5 I
NN,
57. y Slope-intercept formis y =
1 X nu_‘+b.x+y==—2;
1B IND N
58. Slope-intercept form is
- y = mx + b.3x =4y,
° 4y =3x;y = ;3{.1‘
5
59. T MY Slope-intercept form
sy =mx -;- b.
2x+%y=i;4x+y =
4 \ 5y=—4x+35
[\ 60. Equation forms
“ may vary. Sample:
- x| Substitute —3 for m
Tatlalol N2 | 4 iny=mx+by=
R \ ' —3x + b. Then
“ substitute 1 for x

‘ o and —2foryiny =

—3x + b and solve for b: —2 = =31} + b2 =
= 1.So, the equation is y' = —3x + 1.-61. Equation

forms may vary. Sample: The slope is L= %. Substitute

..-..1 —
0-3
%for i, 0 for xq,and —1 for y; in (y — y1) = m{x — x1}
y—(“1)=§(x—0);y+1=%x. )

'f3 + b;-

TEST-TAKING STRATEGIES page 460

.50 C is not the

2 =3 the answer is choice D. 2. Test

= ig.".['he. answer is

~ Geometry Solution Key

CD = 4. The answer is choice B,

CHAPTER REVIEW pages 461-463

1. By def. of similar, WO polygons are similar if

corresponding 4 are congruent and co_rrespondiﬁg sides
i are proportional. 2.The Cross-Prodict Property states

that the product of the extremes is equal to the product
of the means. 3. A golden rectangle is a rectangle that

i can be divided into a square and a rectangle that is

similar to the original rectangle. 4. The ratio of the

lengths of corresponding sides of two similar figures is
i the similarity ratio. 5. A proportion is a statement that

two ratios are equal. 6. Finding distances using similar
A is called indirect measurement. 7.The length and
width of a golden rectangle are in the golden ratio.

8. 6 ft is the same as 6(12), or 72 inches, 50 the ratio is

L 1k:72=2(18):2(72) = 3:144'=1;48. 9.3 ft6in. is the

same as 36 + 6, or 42 in., 50 the ratio i 1% 42 ="7:168 =

1:24. 10. By the Cross-Product Prop., the-statement is
true. 11. By Properties of Proportions &/, and because

i the cross product equation is equivalent to the original

proportion, the statement is true. 12. Since this is not a

crass product for the original statement, the statement is

false. 13. By Properties of Proportion (3, and because

the cross-product equation is equivalent to the original

proportion, the statement is true. 14. £ M = £LR,
= o, MN- _ MP _ NP 24 - 1 .
LN=28LP= LT =30 =57 15 T 1618

n =139 in.or 4y = i—.éﬁ; n= 1.—2641'5;’? =15 in. 16. Choose

i corr. sides that have known measures. FR:DA=4:6=

2:3 17. Choose both shortest sides in the A to write the

! similarity ratio.10:4 = 5:2 18.=;-==%;x%9 19. Solve

for x: Both x and 8 are measures of sides of corr. = 4,50
the other two legs also corr.§ = %;x = 12. Solve for y:

The hyp. of the small A is 10.So,75 = gy = 15.

: 20, Two sides are proportionate and the included 4
‘are congruent, so AXY. 7 ~ AJKL by the SAS ~Thm.

21. From least to greatest, the ratios of the sides in’
AQRS are 8:12:17 and the ratios of the sides in ATUV
are 4:5:8.5,or 8:10:17. The ratios of the sides are not

i the same,so the corr. sides are not proportional. Thus,

the 4 are not similar. 22. One pair of acute 4 is

congruent and their right 4 are congruent, so the A are
_ L3 '

i simildr by the AA ~ Post. 23. =1 s0r=135,0r

(9)(25); x = (3)(5) = 15. Solve for ;5
y = (3)(4) =12 Solve for z:% =7
1 (16)(9 + 16) = (16)(25):z = (4)3)

13.5 ft. 24. Solve for x:% =57 16 x2 =99 +16) =
=&y = (9)(16);
2

e

I+

16t <
20.

25. Solve
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for w: M8 = 802 = (14-8)(14) = (6)(14) = 84 x =

VB4 = 221, Solve for y: L4578 = % 12 — (6)(8) = 48
y = VA48 = 4V3. Solve for z:8 = &; 22 = (8)(14) = 112;
z = V112 = 4V/7. 26. Use the 30°-60°-90° relation to
solve for x:x = 2V3. Solve fory:% =3 XVt ?‘—2—3; Y=

Y__z 6 z .2
- z

T -y + 2
6(6+2) =48 z= VIB=4V3 27. £ =L x =75

28. 55 ={5x=5529.£ =% v~ 375 30, The
similarity ratio is 8 : 12, or 2 : 3, so the area ratio is 22 132,
or4:9. 31.The similarity ratio is 6 : 4, or 3 : 2, so the
area ratio is 32:22,0r 9: 4. 32. The similarity ratio is
3:6,0r1:2,so the area ratio is 12 - 22 or1:4. 33.The
similarity ratio is VB : V25, 0r 22 : 5, 50 the perimeter
ratio is 2V2 : 5. 34. The similarity ratio is 3 : 7, so the
area ratio is 32: 7% or 9: 49, '1_6 = %; 9a = 36(49);a =
4(49) = 196, or 196 cm?2.

= 6. Saive for z:

CHAPTER TEST page 464
== 16 2821010,y = 42
3.i=F:x= 5 =2 4. Solve for x: The x° £ corr, to the

42° £, 50 x = 42. Solve for y: The sum of the 4 of a quad.
is 360,50 y = 360 — (90 + 90 + 42) = 360 — 222 = 138,
Solveforzig=fe=150=9 5.8=8,-4

6. Solve for x: The x° £ corr. to the 63° £, 50 x =63,
Solve for y:% = %; y = 8. 7. Order the lengths from
least to greatest-and then write the ratios of corr. sides to
determine if they are =: 8, 10, 10 and 12,15,15, so the.
 ratios are %, %%, %.'Since_ all ratios = % APRQ ~ ATWV
by the SSS ~ Thm. 8. The labeled sides are on each side
of a pair of = A.The ratio of the shorter sides is %%, or g.

The ratio of the longer sides is %—g, or g. Since'% = %, the

. corr. sides are not in proportion, so the 4 are not simjlar.
9.2 pairs of 4 are =,50 AABC ~ AFDE by the AA ~

Post. 10. By the Triangle-Angle-Bis. Thm., 42 = 42,

11. Use the corollaries to Thm. 8-3 to write relationships

_ of the sides. Answers may vary. Samples: f}—g =95 ChE =
R =58 12§ =tsp=r=6o0r6m 13.4= 2

x=1350r13.5m 14. 8 = £ 2 - (10)(15) = 150: x =
VIS0 = V25(6) = 5V6 15.4 =& 32 = (4)(9);x =
(2)(3) =6 16.8 = &: 12 = (6)(12) = 72 = (36)(2): x =

6VZ 17. Check students’ work. 18. = 5—_“;&)—_@;
6 _ 10, x _ 10, _ 100 _ .2 XL _ 6. _20-6_
0= 570 = g r =g =165 19. 4= Fr=206

r_ 6. _60__ <5 8 . _12 o —
10 Zﬂ.fﬁ—r,x—ﬁmsif21.ﬁ'—}+—8,8(_1+8)—-

144;x + 8 = 18; x = 10 22. Answers may vary. Sample:
'To measure the héight of a tree on a sunny day, measure
the length of the shadow it casts. Then measure the
length of the shadow that you cast. Since you already
know your height, you can use ~ 4 to write and solve a
proportion. 23. The similarity ratio is 7 : 8, so the area

Geometry Solution Key

! ratiois 72: 8% or 49 : 64. 24. The similarity ratio is 12 : 8,
i or3:2,sothe arearatiois 32:22, or 9: 4.

STANDARDIZED TEST PREP page 465_

1. The center of the circle is at the circumecenter, which is

where the 1 bis. of the sidg:s of the A intersect. In a rt.
i isosc. A, they intersect at the midpt. of the hyp. In this A,

that point is (—1, —1). The answer is choice D. 2. By def.
of both square and rectangle, each has 4 rt. 4, so '

eliminate choices F and H. A square is a rhombus,so a
i rhombus sometimes has 4 rt. 4. Eliminate choice I. The
i trapezoid remains. If it had 4 rt. 4, then both pairs of

i opp. sides would be ||, which contradicts the def. of

i ‘trapezoid. The answer is choice G. 3.The hyp.is 15 and

the leg is 10. Use the Pyth. Thm.:x =

V152 — 107 =
V225 = 100 = V125 = 11. The answer is choice D.

4. Same-side-int. 4 of || lines are suppl., so

(2x + 10) + (5x — 5) = 180; 7x + 5 = 180; 7x = 175;

{ x = 25.The answer is choice I. 5. They are all written in
i ¥ = mx + b form in which m is the slope. Eliminate

i choices A and B, since they don’t have slope 3.

i Substitute 2 for x and 5 for y in the remaining 2.

! equations to see which equation holds true for (2, 5).

1 5#£3@) 4 1,but 5 = 3(2) — 1. The answer s choice D,

| 6.The diagonals of a kite are L and the sum of the 4 of a

{ Ais180,50x + 22 + 90 = 180; x = 68, The answer is choice

| L 7.8 =3 =1=1375The answeris choice A.

Pl

i 8.No two sides are =, 50 it can’t be isosc. £B is opp. the
i longest side, so it is the largest’ 2 Sirice 7% + 242 < 252,

the A is a right A, The answer is choice G. 9. Since both

pairs of opp. sides are =, the quad. is a /7. In a r7 the
diags. bis. each other, so AE = EC. The answer is choice - .
i C. 10. No £ measures are given and the diagram offers

i no way to compare the lengths of the sides of AADC, s0

i acomparison of its A& is not possible. The answer is

i choice D. 11. Since both pairs of opp. sides are =, the

{ quad.isa 7. In a 7, both pairs of opp. sides are Il s0 all

! pairs of alt. int. 4 are =, Thus, the & are =. The answer
 is choice C. 12. The area of a thombus is  the prod. of

s diags: A = %(20) (14.2) = 142. The area is 142 cm?.
- (To-answer the question, grid 142.)

" [2] L line is constructed
accurately. [1] line m with

. pt. A drawn and with 2 arcs
marked on m at equal
distances from 4 -
14a. Only one pair of corr.
sides is = and one pair of
vert. & are =. Two more

13.

i pairs of sides or one more pair of £ must be shown =
i before the A can be proved =, The answer is no.

14b. To prove by SAS, the included 2 pair would need

to be shown =.To prove by SSS, the third pair of sides
i would need to'be shown =. The answer is ZBCD =

£EDCor BD = EC. 14c. By the Refl. Prop. of =,

AF = FA. 14d. Since 3 pairs of sides are ==, the answer
i is S8S.[4] all 4 answers correct [3] any 3 answers correct
i [2] any 2 answers correct [1] any 1 answer E:ofrect_
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2063

Activity 1: For the KTHI-TV tower, the hyp.is 3963 + &g, |
. or about 3963.09 mi, s0 x = V/3963.09%

or about 3963.3% mi., so x = V396347 — 39632 = 53.65,

or 55.7 mi. For the CN Tower, the hyp. is 3963 + ;Eég, or
about 3963.34 mi., so x = V3963342 ~

39632 = 522,
or about 52.2 mi. For the Empire State Building, the

hyp. is 3963 + 3530, or about 3963.24 mi., s0 x =

V/3963.242 — 39632 = 43.3, or about 43.3 mi. For the

Chrysler Building, the hyp. is 3963 + §9§8, or about

3963.20 mi., 5o x = V/3963.2% — 39637 = 30.6, or about

39.6 mi. For the 4-story town house, the hyp. is

3963 + 3730, or.about 3963.01 mi., so X =

1/3963.012 — 39632 = 10.0, or about 10.0 mi. For the
Eiffel Tower, the hyp. is 3963 + 192 or about 3963.20

mi., 50 x = V/3963.22 ~ 3963% = 39.7, or 39.7 mi. For
. the Bank of China Bu1ldmg, the hyp. is 3963 + },Qgg,

or about 3963.20 mi.,sox =V 3963.22 — 3963 = 39.4,

or about 3%.4 mi For the 1 Canada Square Building, the
hyp.is 3963 + 3230, or about 3963.15 mi., so x =
V/3963.152 — 39632 == 34.6, or about 34.6 mi. For the
Saturn V rocket, the hyp. is 3963 + 33%, or about

Geometry Solution Key

| 3063.07 mi.,s0 x = V/3963.077

— 39632 = 23.4, or about

i 23.4 mi. For St. Peter’s Basilica, the hyp. is 3963 + %ﬁ,

39632 = 26.0,

or about 26.0 mi. For the Great Pyramid at Giza, the |
i hyp. is 3963 + 5, or about 3963.09 mi, so x =

© 1/3063.092

— 39632 = 26.87, or about 26.9 mi. For the

: Cologne Cathedral, the hyp. is 3963 + %3—0, or about

! 3963.10 mi, s0 x ~ /3963.12 —

3963% = 27.75; or about

27.8 mi. For the Leaning Tower in Pisa, the hyp. is about
i 3963 + 5128—850, or about 3963.035 mi, so x =

L \/3963.035% —
 Activity 2: a. The longest side of the A is the side that

39632 = 16.66, or about 16.7 mi.

includes the tree, since the tree is taller than the lookout
i point on the ship. The hyp. is 3963 + 5280, or about

¢ 3964.0005 mi. The long leg of the rt. A is 3063 + 53gg, or

| about 3963.0076 mi. So,x = V/3963.0095% — 3063.00762 =

| 15011, or about 15 mi. b. The hyp. is 3963 + 5355, or
i about 3964.0095 mi. The long leg of the rt. A s
| 3963.+ zha5, or about 3963.0028 mi. So, x =

| \/3963.0005% — 3963.0028% ~ 6.126, or about 6 mi. *
{ ¢ 15 mi>> 6 mi, or you can see about 2. 5 times as far if

you are 25 ft hlgher
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