Solutions Key

Similarity
ARE YOU READY? PAGE 451
1. E 2. F
3.B 4.D
5. A
6. 16 44 _4 7.14_7@ _2
20 4(5) 5 21 7(3) 3
g 33 _ 1O _3 g5 _807 _ 7
121 11(11) 1 80  8(10) 10
10. 1810 24 11. 3410 18
6(3) to 6(4) 2(17) to 2(9)
3to4 17109
12. Total # of CDs is: 13. 11210 24
36 +18 +34 +24 =112 8(14) to 8(3)
36to 112 14t0 3
4(9) to 4(28)
9to 28
14. yes; pentagon 15. yes; hexagon
16. no 17. yes; octagon

18. P=2¢ + 2w
=2(8.3) + 2(4.2)
=25t

19. P=6s
=6(30) =180 cm

20. P=4s 21. P=>5s
=4(11.4)=45.6m =5(3.9) =19.5in.

7-1 RATIO AND PROPORTION,
PAGES 454-459

CHECK IT OUT! PAGES 454-456

rise _ Yo — V4
1.s|ope_m_)(2_x1
__5-3
6—(-2)
_2_1

8 4

2. Let Z measures be x, 6x, and 13x. Then
X + 6x + 13x = 180. After like terms are combined,
20x = 180. So x = 9. The Z measures are x = 9°,

6x = 6(9) = 54°, and 13x = 13(9) = 117°.
3_ X 2y_8
% 3756 Y
3(56) = x(8) 2y(4y) = 9(8)
168 = 8x
8y° =72
y=43
d_=6 xX+3 9
¢ 3773 d. 4 x+3
d(2) = 3(6) (x+ 3)(x + 3) =4(9)
2d =18 X“+6x+9=236
d=9 X%+ 6x—27=0
(x—3)(x+9) =0
x=3or-9
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4. 16s = 20t
1_16
S £210
t_4_
S=E=45

5. 1 Understand the Problem
Answer will be height of new tower.
2 Make a Plan
Let y be height of new tower. Write a proportion
that compares the ratios of model height to actual
height.
height of 1st tower

height of 1st model

height of new tower
height of new model

1328 _ YV
o
3 Solve
1328 _ ¥
8 92
1328(9.2) = 8(y)
12,217.6 = 8y
y=15272m
4 Look Back

Check answer in original problem. Ratio of actual
height to model height is 1328:8, or 166:1. Ratio
of actual height to model height for new tower is
1527.2:9.2 In simplest form, this ratio is also 166:1.
So ratios are equal, and answer is correct.

THINK AND DISCUSS, PAGE 457
1. No;ratio6:7is < 1, butratio 7:6 is > 1.
2. She can see if cross products are =. Since

3(28) = 7(12), ratios do form a proportion.
Therefore ratios are = and fractions are equivalent.
3. Definition: Properties:
A proportion is an eqn. |f a=£ f . then ad = bc,
stating that 2 ratios are =. g g and, 2_b
/_ [ [l
@ortion
Example: Nonexample:
Possible answer: % = % P055|ble answer:
is a proportion. % ﬁ is not a proportion.

EXERCISES, PAGES 457-459
GUIDED PRACTICE, PAGE 457
1. means: 3 and 2; extremes: 1 and 6
2. sv; tu

_rise _ Yo— V4
3. slope = re-= Xy — X,
__4-3

_4-3 _1
Ti—(=1) 2

rise _ Yo —Yq
4. sl ==
SIoPe =~in T X, — X4

2-(=2)
2-(-2)

_2—
T 2-
4
4

_Ll_L
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rise _ Yo — V1
5-S|0pe=ru—n=m
=11
S 2-(-1)
_—2__2
-3 3

6. Let side lengths be 2x, 4x, 5x, and 7x. Then
2x + 4x + 5x + 7x = 36. After like terms are
combined, 18x = 36. So x = 2. The shortest side
measures 2x = 2(2) =4 m.

7. Let Z measures be 5x, 12x, and 19x. Then
5x + 12x + 19x = 180. After like terms are
combined, 36x = 180. So x = 5. The largest £
measures 19x = 19(5) = 95°.

xX_40 9. L _21
2 16 ) y 27
x(16) = 2(40) 7(27) = y(21)
16x = 80 189 = 21y
x=5 y=9
6 t y 27
. == 11, —==
10 58 29 3 Yy
6(29) = 58(1) yy) =3(27)
174 = 58t y2=81
16 x—1 2 _x
. = 13. L=
12 x—1 4 3 18 6
16(4) = (x — 1)(x — 1) x2(6)= 18(x)
64 = x> — 2x + 1 6x> —18x=0
0=x"-2x—-63 6x(x —3)=0
0=(x—9)(x+7) x=0o0r3
x=9or -7
14. 2a=8b 15. 6x =27y
a_s 6 _Y
b 421 27~ X
a_4_ ,. y o9
Z=—_=411 ==
b 1 x_9_29
16. 1 Understand the Problem

Answer will be height of Arkansas State Capitol.
2 Make a Plan

Let x be height of Arkansas State Capitol. Write
a proportion that compares the ratios of height to
width.

height of U.S. Capitol _ height of Arkansas Capitol

width of U.S. Capitol ~ width of Arkansas Capitol

288 _ _x
752 564
3 Solve
288 _ x_
752 ~ 564

288(564) = 752(x)
162,432 = 752x

x =216 ft
4 Look Back
Check answer in original problem. Ratio of height to
width for U.S. Capitol is 288:752, or 18:47. Ratio
of height to width for Arkansas State Capitol is
216:564 In simplest form, this ratio is also 18:47.
So ratios are equal, and answer is correct.
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17.

19.

20.

21.

22,

24,

25.

26.

28.

30.

PRACTICE AND PROBLEM SOLVING, PAGES 4568-459

4—-1_3 _—4+1_ 1
slope = 101 18. slope ==3-0 -1
_0+3_3
slope = 3_1- 2
Let side lengths be 4x and 4x, and let base length

be 7x.
4x + 4x + 7x=52.5
15x =52.5
x=35
length of base = 7(3.5) = 24.5cm
Let Z measures be 2x, 3x, 2x, and 3x. By Quad. £

Sum Thm., sum of Z measures is 360°.
2x + 3x + 2x + 3x = 360

10x = 360
Xx =36
Z measures are 2(36) = 72°, 3(36) = 108°, 72°,
and 108°.
6_9 x _ 50
7 B 4"
6y =8(9) =72 35x = 14(50) = 700
y=12 x=20
=z _3
12 8
8z=12(3) = 36
z=4.5
2m+ 2 12
3 T 2m+2
(2m + 2)>=3(12)
4m® + 8m + 4 = 36
4m® +8m—32=0
m*+2m—-8=0
(m—2)(m+4)=0
m=2or—4
5y 125 X+2 5
6V 2. 2 x—2
5y° = 16(125) (x + 2)(x — 2) = 12(5)
5y% = 2000 — 4 =60
y? = 400 X= 64
y = %20 X =18
5y =25x 29. 35b=21c
5 X b_21_3
55y c 3 5
2;_{ Ratio is 3:5.
Yy 5

Let x represent height of actual windmill.
height of windmill _ height of model

31.

width of windmill ~—  width of model

x_12
20 0.8
0.8x=20(1.2) =24
x=30m
a_»>5 a_>s
b 7 82. =7
7a=>5b 7a=5b
_5b
r=
7_b
5 a
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33. %:% 34. Cowboys lost
7a =5b 1§—10=693mes.
7a wins:losses = 10:6
i =105
a_ b 2 2
=3 =5:3
5+4 1+5
. sl = | =
35. slope 116 36. slope = 6-16
_9_1 -_6 __3
T 2773 —10 5
55+2 0-—1 1
7. sl === . sl = S
37. slope 765 38. slope 516 7
75 _ 3
-2.5
39a, 251N _ _ xin. b. 1.25(9600) = 15x

15in. 9600 in. 12,000 = 15x

x =800 in.

=66 ft8in.

40. Quad. is a rect. because opp. sides are = and
diags. are =.

41. Areas are 62 = 36 cm? and 92 = 81 cm?.
36_4
81 9
5 _ 20
42. =
35 w
5w = 3.5(20) = 70

w=14in.

43. Aratio is a comparison of 2 numbers by div.
A proportion is an egn. stating that 2 ratios are =.

TEST PREP, PAGE 459

44.B 45. H
X+ 4x+5x=18 3_x
10x = 18 5 Yy
x=18in. 3y = 5x
4x=4(1.8)=7.2in., y=2x
5x = 5(1.8) = 9 in. y 3
5 3
46. A
5 _1.25
2 "4

5v=2(1.25) = 2.5

47. First, cross multiply:
36x = 15(72) = 1080
Then divide both sides by 36:
36x _ 1080
36 36
Finally, simplify:
x =30
You must assum that x # 0.
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CHALLENGE AND EXTEND, PAGE 459

48. Perimeters are 2(3) + 2(5) = 16
and 2x + 2(4) = 2x + 8.

4__16
7 2x+8
4(2x + 8) = 7(16)
8x + 32 =112
8x =80
x =10
49. Given Z r add 1 to both sides of egn:
a,b_c_ d
to=5t g

Adding fractions on both sides of egn. gives
a+b_c+d

b — d
1.31_22_8
50. Possible proportions areE 53" E’T 3
2_13_63_16_3 2
6 31 26 22 1and3 T

There are 8 possible proportions. Total number of
outcomes = 4! = 24.

ity =8 -1
Probability = =3
51 X+ 9x+18 _ (x+6)(x+3)
236 +36)(X - 6)
X+
=——wh +
— & where x # +6
SPIRAL REVIEW, PAGE 459
52.y —6(0) = -3 53. (3) —6x= -3
y=-3 —6x= -6
x =1
54. y — 6(—4) = -3 55. Think: Use Same-Side
y+24=-3 Ext. 4 Thm. to find y,
y=-27 then use Vert. 4 Thm.
3y+2y+20=180
5y =160
y=232
mZABD = 3y
= 3(32) = 96°

56. Think: Use Vert. & Thm. 57. 92 £ 5% + 8°

m£ZCDB =2y + 20 81£25+64
=2(32) + 20 81 < 89
= 84° A is acute.

58. 202 £ 82 + 15° 59. 252 £ 72 4 242
400 £ 64 + 225 625 £ 49 + 576
400 > 289 625 = 625
A is obtuse. A is a right triangle.

TECHNOLOGY LAB: EXPLORE THE
GOLDEN RATIO, PAGES 460-461
ACTIVITY 1

1. Check students’ work. The equal ratios have the
approximate value of 1.62.

2. The ratios have the same value as the ratios in
Step 1.

Holt Geometry



TRY THIS, PAGE 461

1.

2.

o O A~ W

No: 24 ~ 14
S

If side length of square is 2 units, then MB = 1 unit
and BC = 2 units. MC is hyp. of rt. A formed by MB
and BC. By Pyth. Thm.,

MC = /5 units
AE=\\//_§+1units
AE 5+ 1
AE_NVO T 7 161
EF 2 618
BE=\\//_§—1units
BE_V5-1_
EE=——p5 —~ 0618

The sign of the numerator in this fraction is different
from that of the fraction in Try This Problem 1.

. Quotients have values that approach 1.618.
. There are 1 + 1 = 2 rabbits.
. There are 8 + 13 = 21 petals on the daisy.

o4 7. Yes;ﬂz 1.6

2.8

7-2 RATIOS IN SIMILAR POLYGONS,

PAGES 462-467

CHECK IT OUT! PAGES 462-464

1.

£LC=/H.ByRt. £=Thm., LB = £G.

By 3rd 4 Thm., ZA= ZJ.

AB_10 _, BC_6_, AC_116 _,
JG 5 " GH

" JH

3

5.8

. Step 1 Identify pairs of = 4.

ZL = £P (Given)

/M= /N (Rt. £ = Thm.)

ZJ= £S5 (3rd £ Thm.)

Step 2 Compare corr. sides.

JL_75_5 IM_60_5 JM_45_5
SPT 3 2PN 24 2°SN 18 2
yes: similarity ratio is g and ALMJ ~ APNS.

. Let x be length of the model boxcar in inches. Rect.

model of boxcar is ~ to rect. boxcar, so corr. lengths
are proportional.
length of boxcar _ width of boxcar
length of model ~ width of model
36.25 _ 9

X 125
36.25(1.25) = 9x

45.3125 = 9x
45.3125
9

X = z5|n

THINK AND DISCUSS, PAGE 464

1.
2.

= symbol is formed.

Sides of rect. EFGH are 9 times as long as corr.
sides of rect. ABCD.

. Possible answers: reg. polygons of same type; ®
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Definition: Similarity statement: AABC ~ ADEF
Two polygons are ~ if and only if corr. & are

= and their corr. sides are proportional.

A/ A

Nonexample:
Possible answer:

Example:
Possible answer:

EXERCISES, PAGES 465-467
GUIDED PRACTICE, PAGE 465

1.
2.

Possible answer: students’ desks

IM=sUand ZN= £V.By 3rd 4 Thm., ZP= ZW.
MN_4_1 MP _3_1 NP _2_1

UV 8 2UW 6 2 VW 4 2

. LA=/Hand £C = £ZK. By def. of = 4, and taking

vertices clockwise in both figures, ZB = ZJ and

/ZD= /L.

AB_8 _2BC_4_2CD_4_2
H/ 12 3 UK 6 3 KL 6 3
DA_8 _2

LH 12 3

. Step 1 Identify pairs of = 4. Think: All 4 of a rect.

are rt. 4 and are =.
/A= /LE /B=/F, /C= /G, and 4D = /H.
Step 2 Compare corr. sides.
AB_135 _3 AD _45_3
EF ~

90 2'EH 30 2

Yes; since opp. sides of a rect. are =, corr. sides
are proportional. Similarity ratio is % and

ABCD ~ EFGH.

. Step 1 Identify pairs of = 4.

LM = LW, £LP = £U (Given)

ZR= /X (3rd £ Thm.)

Step 2 Compare corr. sides.
AM_8 _2 MP_10_2 RP_4_2
XW™ 12 3 WU 157 3 XU 6 3
yes: similarity ratio is % and ARMP ~ AXWU.

. Let x be height of reproduction in feet. Reproduction

is ~ to original, so corr. lengths are proportional.
height of reproduction _ width of reproduction

height of original width of original
X _24
73 58
58x = 73(24) = 1752
1752
=——==30ft
X="5g

PRACTICE AND PROBLEM SOLVING, PAGES 465-466
7. ZK= /T, ZL = 2U (Given)

4= /S, /M= £V (Rt. £ =Thm.)
JK_20_5 KL _ 14 _5IM_30_5
ST 24 6 TU 168 6 UV 36 6
JM_10_5

SV 12 6

. LA= /X, £C = £Z (Given)

/B= /Y (3rd 4 Thm.)
AB_8_, BC_6

XY~a=23z7"3

12

=—==2
6

CA
=2, =
T zZX

Holt Geometry



9. Step 1 Identify pairs of =
mZR =90 — 53 = 37°
ZR = LU (Def. of = 4)
£S=/Z(Rt. £ =Thm.)
ZQ= £X(3rd £ Thm.)

Step 2 Compare corr. sides.
QR_3 _7 QS_21_7 RS_28 _7

XU 40 8 XZ 24 T8 UZ 32 8
yes; similarity ratio = §’ ARSQ ~ AUZX

10. Step 1 Identify pairs of =
LA=IM, LB=4LJ, LC= LK, LD = ZLL
(Rt. £ =Thm.,)
Step 2 Compare corr. sides.
AB_18 3 AD_AD _36 _2

MJ~ 24 4 ML UK _54_3
no; the rectangles are not similar

model length 4

11. —
carlength ~ 56
3_1
£ 56

3(56) = ¢

£=168in. =141t

12. Let x, y be side lengths of squares ABCD and
PQRS. Areas are x* and y2 S0

y2
X =
y

of ABCDto PQRS =

co|—n °°|-l>
w|—= go|_k

~ ratio of PQRS to ABCD =

X
Y
Y
=
13. sometimes (iff acute 4 are =)

14. always (all (rt.) 4 are =, all side-length ratios are =)

15. never (in trap., 1 pair sides are }, so opp. pairs of &
cannot be =; but in [, they are =)

16. always (by CPCTC, all corr. 4 are =, and since
corr. sides =, ~ ratio = 1)

17. sometimes (similar polygons are = iff ~ ratio = 1)

18. By def. of reg. polygons, corr. int. 4 are =, and side

lengths are = and thus proportional. So any 2 reg.
polygons with same number of sides are ~.

EF _ FG MP _ NP
19. 2B~ BC 20. 7= Vz
xX+3 _2x—4 X+5 4x—10
4 3 30 75
3(x + 3) = 4(2x — 4) 75(x + 5) = 30(4x — 10)
3x+9=8x—16 5(x + 5) = 2(4x — 10)
25 = 5x 5x+25=8x—-20
x=5 45 = 3x
x=15
21. Possible answer:
Statue of Liberty’s nose _ your nose
Statue of Liberty’s hand  your hand
xft __2in.
1641t 7in.
7x~2(16.4) = 32.8
X= 4.7

Estimated length of Statue of Liberty’s nose is 4.7 ft
(or between 4.5 ft and 5 ft).
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22. If 2 polygons are ~, then their corr. 4 are =
and their corr. sides are proportional. If corr. 4
of 2 polygons are = and their corr. sides are
proportional, then polygons are ~.

23. [OJKLM ~ CONOPQ — L0 = LK — m£LO = 75°
NOPQad — £Q=/0—- mz£LQ=75°
ZOand £ZQare 75° &

24 width on blueprint _ length on blueprint

actual width actual length
w _35
14 18
18w = 44(\3(3.5) =49
w= 18 =~ 2.7in.

25. Polygons must be =. Since polygons are ~, their
corr. 4 must be =. Since ~ ratio is 1, corr. sides
must have same length.

2 height of tree on backdrop 1
heightof treeonflat 10
09 _ 1
h 10
0.9(10) = h
h=9ft
heightof treeonflat _ 1
" height of actual tree = 2
S_1
H 2
9(2)=H
H=18ft
. height of tree on backdrop
C. ~ ratio = :
height of actual tree
_09 _ 1
18 20
TEST PREP, PAGE 467
27.C 28. F
Y _84 5_GL
144 4.8 2 S
8y = 14.4(8.4) 5_ 20
=120.96 2 P
PS = 8
29. Ratios of sides are not the same: ;25 = %
-4 6 _ '
25475714
CHALLENGE AND EXTEND, PAGE 467
model length 4
" building length ~ 500
£ _ 1
200 500
500¢= 200
£=0.41ft=48in.
model width _ 1
building width 500
w _ 1
140 500
500w = 140
w=0.28ft =3.36in.
Holt Geometry



31. Since QR|| ST, ZPQR = /PSTand ZPRQ = ZPTS
by Alt. Int. £ Thm. ZP = ZP by Reflex. Prop. of =.
Thus corr. 4 of APQR and APST are =. Since

PQ_PR_QR_1
$=6andPT=8 5 =pr=357~3
Therefore APQR ~ APST by def. of ~ polygons.
32a.By HL, AABD = ACBD, so LA = £C, and
mZA = m£C = 45°. So AABC is a 45°-45°-90° A.
AC=ABV2 =1V/2 =+/2
m£CBD =90 — £C = 45°,so ACDBiis also a
45°-45°-90° A. So
BC=1=DCV2 = DBV2
V2 =2DC = 2DB
DC=DB= ﬁ
2
b. From part a., corr. 4 of AABC and ACDB.
AB_ BC_ AC _ ~
=0 =50 =/2. By def. of ~,
NAABC ~ ACDB.
33a. rect. ABCD ~ rect. BCFE

£ 1

T
.ol —1
c e(e2 )

02 —0—1
+1/12 — 4(1)(=1)

2
1+5

2
Think: £ > 0, so take positive sq. root.

g 1+V5
T2

d. =16
SPIRAL REVIEW, PAGE 467

34. # of orders = # of permutations of 4 things
=41=24
35. Think: Kite — diags. are 1. So ZQTRis art. £.
m£ZQTR = 90°

36. Think: APST = ARST. By CPCTC,
ZPST = £LRST
mZPST = mZRST = 20°

37. Think: APSTisart. A.So Z PSTand ZTPS are

comp.
mZ£ZTPS =90 — m£ZPST
=90 — 20 =70°
Xx_Y x_Y
38. 410 9. 7 10
10x =4y 10x =4y
10x _ 4
y
10_4
y X
x_Y
-2
X_140 2
X—_ —
y=10% 5

Copyright © by Holt, Rinehart and Winston.
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TECHNOLOGY LAB: PREDICT TRIANGLE
SIMILARITY RELATIONSHIPS,
PAGES 468-469
ACTIVITY 1, PAGE 468
3. The ratios of cor. side lengths are =.

TRY THIS, PAGE 468
1. A Sum Thm.
2. Yes; in ~ A, corr. sides are proportional.

ACTIVITY 2, PAGE 468

3. corr. 4 are =.

TRY THIS, PAGE 469

3. Yes; if 2 A have their corr. sides in same ratio, then
they are ~.

4. They are similar in that both allow you to conclude
that corr. 4 are =. They are different in that the
conjecture suggests that A with corr. sides in same
ratio have same shape, but SSS = Thm. allows you
to conclude that the A have both same shape and
same size.

ACTIVITY 3, PAGE 469

3. The ratio of the corr. sides of AABC and ADEF are
proportional.

4. The corr. 4 of the A are =.

TRY THIS, PAGE 469
5. Yes; corr. sides are proportional and corr. 4 are =.

6. If A have 2 pairs of corr. sides in same proportion
and included 4 are =, then A are ~. This is related
to the SAS = Thm.

7-3 TRIANGLE SIMILARITY: AA, SSS,
AND SAS, PAGES 470-477

CHECK IT OUT! PAGES 470-473

1. By A Sum Thm., m£C=47°,s0 LC= LF. /B= /E
by Rt. £ = Thm. Therefore AABC ~ ADEFby AA ~.

2. LTXU = £LVXWby Vert. £ Thm.
IX_12_3 XU _15_3
VX 16 4 XW 20 4
Therefore ATXU ~ AVXWby SAS ~.

3. Step 1 Prove A are ~.

It is given that ZRSV = £T. By the Reflex. Prop. of
= /R = ZR. Therefore ARSV ~ ARTU by AA ~.
Step 2 Find RT.

AT _TU
RS~ SV
RT _12
10 ~ 8
8RT = 10(12) = 120
RT =15
166 Holt Geometry



4. Statements Reasons

1. Mis mdpt. of JK, Nis mdpt. | 1. Given
of KL, and Pis mdpt. of JL.

2. MP = %KL, MN = %JL, 2. A Midsegs.

" Thm.
NP = EKJ
MP _ MN _ NP _ 1 i -
3. KL= L K] -2 3. Div. Prop. of
4. AJKL ~ ANPM 4. SSS ~ Step 3
FG _ BF
AC AB
FG_ 4
5x  4x
FG(4x) = 4(5x)
4FG =20
FG=5

THINK AND DISCUSS, PAGE 473

- - BA_3
1. ZA=/Dor/C=/LF 2. D=5

3. No; corr. sides need to be proportional but not
necessarily = for A to be ~.

Congruence Similarity

SSS| If 3 sides of 1 A are respectively = to 3 | If 3 sides of 1A are proportional to the 3
sides of another A, then the A are =. corr. sides of another A, then the A are ~.

s 7 _—7

SA

7

If 2 sides and the included Z of 1 A are = | If 2 sides of 1A are proportional to 2 sides
to 2 sides and the included £ of another A,| of another A and their included 4 are =,
then the A are =. then the A are ~.

g 4| 4~

AA If2 4 of 1 A are = to 2 4 of another A,
then the A are ~.

AN

EXERCISES, PAGES 474-477

GUIDED PRACTICE, PAGE 474

1. By def. of £ =, ZC = £ZH. By A Sum Thm.,
mZA = 47°,so LA = ZF. Therefore AABC ~ AFGH
by AA ~.

2. ZP= /T (given). ZQSTis art. £ by the Lin. Pair
Thm., so ZQST = £LRSP. Therefore AQST ~
ARSPby AA ~.

g DE_8 1 DF_6 _1 EF_10_1
TJK 16 2 JL 12 2 KL 20 2
Therefore ADEF ~ AJKL by SSS ~.

4. ZNMP = £LRMQ (given)
MN_4_2 MP__8 _ 8 _
MR 6 3 MQ 4+8 12
Therefore AMNP ~ AMRQ by SAS ~.

! w|n
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5. Step 1 Prove A are ~.

It is given that ZC = LE. ZA = ZA by Reflex. Prop.
of =. Therefore AAED = AACBby AA ~.
Step 2 Find AB.

AB _ BC
AD ~ DE
AB _ 15
6 9
9AB = 15(6) = 90
AB =10

. Step 1 Prove A are ~.

Since UV || XY, by Alt. Int. £ Thm., ZU= ZY and
2V = £X. Therefore AUVW ~ AYXW by AA ~.
Step 2 Find WY.

wy _ WX
wu wv
Wy _ 8.75
9 7
7WY = 9(8.75) = 78.75
Wy =11.25
Statements Reasons
1. MN || KL 1. Given
2. ZIJMN = £JKL, ZUNM = £ZJLK | 2. Corr. £ Post.
3. AJMN ~ AJKL 3.AA ~ Step 2
Statements Reasons
1. SQ =2QP, TR = 2RP 1. Given
2. SP=SQ + QP, 2. Seg. Add. Post.
TP=TR+ RP
3.SP=2QP + QP, 3. Subst.
TP =2RP + RP
4. SP=3QP, TP =3RP 4. Seg. Add. Post.
SP P :
— =3 == . Div. Prop. of =
50P S’RP 3 5. Div. Prop. o
6. ZP= /P 6. Reflex. Prop. of =
7. APQR ~ APST 7. SAS ~ Steps 5, 6

9. SAS or SSS ~ Thm.
10. Step 1 Prove A are ~.

£S = £S by Reflex. Prop. of =
SA _733+586 _ 005 SB _ 800 + 644
SC 586 " SD 644
Therefore ASAB ~ ASCD by SAS ~.
Step 2 Find AB.

AB _ SA

CcD  SC

~ 2.24

AB = 2.25(533)
~ 1200 mor 1.2 km

PRACTICE AND PROBLEM SOLVING, PAGES 475-476
11. £G = £G by Reflex. Prop. of =. ZGLH = ZK by Rt.

Z = Thm. Therefore A HLG ~ AJKG by AA ~.

12. By Isosc. A Thm., ZB= /ZCand ZLE= ZF.By A

Sum Thm.,
32 +2m«ZB =180
2m4B = 148°
m«£B = 74°
By def. of = 4, ZB= /ZEand LC = ZF.
Therefore AABC ~ ADEF by AA ~.

Holt Geometry



13.

14.

15.

16.

17.

18.

ZK = ZK by Reflex. Prop. of =
KL _6_3 KM_5+4_3

KN~ 4 2°KL 6 2
Therefore AKLM ~ AKNL by SAS ~.
uv_vw_ WU _ 4 8

XY YZ  zZX 55 11

Therefore AUVW ~ AXYZby SSS ~.

Step 1 Prove A are ~.

Itis given that ZABD = £C. LA = ZA by Reflex.
Prop. of =. Therefore AABD = AACBby AA ~.
Step 2 Find AB.

AB _ AC
AD ~ AB

AB _4+12

4 ~  AB
AB? = 4(16) = 64
AB = +164 =8

Step 1 Prove A are ~.
Since ST || VW, £PST = £V by Corr. 4 Post. ZP
= /P by Reflex. Prop. of =. Therefore APST ~
APVWby AA ~.
Step 2 Find PS.
PSS _ ST
PV VW
PS __ 10 _4
PS+6 175 7
7PS = 4(PS + 6)
7PS =4PS + 24
3PS =24

PS =8

Statements Reasons

1. CD = 3AC, CE=3BC 1. Given
2. @= 3, CE _ 3 2. Div. Prop. of =

AC BC ~
3. ZACB= £/DCE 3. Vert. £ Thm.
4. SAS ~ Steps 2, 3

4. AABC ~ ADEC

Statements Reasons
PR _ OR -
VB NB 1. Given
2. ZR= /R 2. Reflex. Prop. of =
3. APQR ~ AMNR 3.SAS ~ Steps 1, 2
4. /1= /L2 4. Def. of ~ A

Copyright © by Holt, Rinehart and Winston.
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19.

20.

21.

22.

23.

24.

25a. Think: Calculate

3
1

h ‘15in. 2

54 in.

32.5in.

4

By Vert. £ Thm., £1 = £2. Since vert. sides are
||, £3 = £4 by Corr. 4 Post., so marked A are ~.
Therefore,
h+2 _ 325
125 = 54
h

54(5) = 1.25(32.5)

27h = 40.625
h=15in.

2k kb
\b

L P
) m ka

- kCDN
L kb

P
K J N m
L e
L

Think: APQR = APST by AA ~.

PS _ ST

PQ QR

X+ 3 _ X+5

3 4
4(x+3)=3(x+5)
4x+12=3x+ 15

x=3

Think: AEFG = AHJG by AA ~.
EG _ FG

yes; SAS ~

yes; SSS ~

no

GH ™ GJ
2x—2 _ X+ 9
15 20

20(2x — 2) = 15(x + 9)
40x — 40 = 15x + 135
25x =175
xX=7
slant edge lengths

for each
base edge length

pyramid.
iya-12 _ 6. 4B 9 _5.
Pyramid A: 0-5 Pyramid B: 5=
Pyramid C: % = %
Since slant edges of each pyramid are =,
Pyramids A and C are ~ by SSS ~.
Lengths are =.
baseof A _ 10 _ 5
8

"baseofC 8 4

Holt Geometry



26. Possible answer: Yes; If corr. 4 are = and corr.
sides are prop., AABC ~ AXYZ.
B Y

A C E F X z

27. Think: Since all horiz. lines are ||, 3 A with horiz.
bases are ~ by AA ~.
JK_3

JK_3 MN_6

6 9 6 9
9JK = 6(3) = 18 IMN = 6(6) = 36
JK =2 ft MN = 4 t

28. Since AABC ~ ADEF, by def. of ~ A, ZA= /D
and £ZB = £E. Similarly, since ADEF ~ AXYZ,
/4D = /Xand ZE = £Y. Thus by Trans. Prop. of =,
ZA=/Xand LB = £Y.So AABC ~ AXYZby AA ~.

29. Possible answer:

P
A S
Q 3 R
4
T 6 U

30. Since AKNJ is isosc. with vertex ZN, KN = JN by
def. of anisosc. A. ZNKJ = ZNJK by Isosc. A Thm.

Itis given that ZH = ZL, so AGHJ = AMLKby AA ~.

31a. The A are ~ by AA ~ if you assume that camera
is || to hurricane (that is, YX || AB).

b. AYWZ ~ ABCZand AXWZ ~ AACZ, also by
AA ~.

XwW_ Wz _ 50

AC ~ zZC 150
150XW = 50AC

Yw_ wz_ 50

BC ~ zC ~ 150
150 YW = 50BC

150XW + 150 YW = 50AC + 50BC
150XY = 50AB
50AB = 150(35) = 5250

AB = 105 mi

32. Solution B is incorrect. The proportion should be
8 _8+y
10~ 14

33. Let measure of vertex 4 be x°. Then by Isosc. A

Thm., base 4 in each A must measure (%) .

So A are ~ by AA ~.
TEST PREP, PAGE 477

34.C 35. J
Tu_uv FG_105 _1
PQ QR BC 42 4
JU _60+20 _4 GH_145 _1
60 40+60 5 CD_ 58 4
5TU = 60(4) = 240
TU = 48

Copyright © by Holt, Rinehart and Winston.
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36. C . L
Rects. ~ — BC ~ FG, £C ~ £@G, and CD ~ GH,
which are conditions for SAS ~.

37. 30
x _20
12~ 8
8x = 12(20) = 240
x =230

CHALLENGE AND EXTEND, PAGE 477

38. Assume that AB < DE and choose X on DE so that

AB = DX. Then choose Y on DF so that XY || EF.
By Corr. 4 Post., ZDXY = £DEF and £DYX =
ZDFE. Therefore ADXY ~ ADEF by AA ~. By

def. of ~ &, DX _ XY _ DY gy gef of = AB= DX.

DE EF DF
AB _ XY AB _ BC
So— E-EF It is given that-—— DE=EF so XY = BC.

XY = BC by def. of =. Similarly, DY = AC, so
AABC = ADXY by SSS = Thm. It follows that
AABC ~ ADXY. Then by Trans. Prop. of ~
AABC ~ ADEF.

39. Assume that AB < DE and choose X on DE so that
XE = AB. Then choose Y on EF so that XY | DF.
LEXY = LEDF by Corr. 4 Post., ZE = ZE by
Reflex. Prop. of =. Therefore AXEY ~ ADEF by

XE _EY
AA ~. By def. of ~ A, == E=EF It is given that

AB_ BC XE _ BC
DE-EF . By def. of =, XE = ABsoDF =

Thus by def. of =, BC = EY and so BC = EY. ltis
also given that ZB = ZE, so AABC = AXEY by
SAS = Thm. It follows that AABC ~ AXEY. Then
by Trans. Prop. of ~, AABC ~ ADEF.

40. Think: Use A Sum Thm. and def. of ~
mLX+ mLY + ms£Z=180
2x+5y+102 — x+ 5x+ y=180

6x+ 6y =78
x+y=13
y=13-—x
Think: Use def. of ~
LA =4sX
mZA =m«sZX
50 = 2x + 5y
50 =2x+ 5(13 — X)
50 =65 — 3x
3x =15
x=5
y=13-5=8

msZ = 5(5) + 8 = 33°

SPIRAL REVIEW, PAGE 477
41. 100 = 96 + 99 + 1054 105 + 94 + 107 + x

700 = 606 + X 7
X =94

42. Possible answer: (0, 4), (0, 0), (2, 0)
43. Possible answer: (0, k), (2k, k), (2k, 0), (0, 0)
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44, 2x_35 45, Y _ 25 o, length of building _ width of building
1025 450 10y length of model width of model
25(2x) = 10(35) 5y(10y) = 450(25) 0 _
50x = 350 50y°= 11,250 1408
x=7 y?=225 0.8¢ = 1.4(240) = 336
y==+15 £=420m
48. 28, b-5 WX~ 96 3 WZ 50 5 °
(b—5)°=28(7) = 196 11. By def. of comp. 4, m£ZM = 23° and m£ZK = 67°; so
b-5=+14 £J= /N, IM= /P, and ZR = /K;
b=5x14=190r-9 JM_24_2 MR_26_2 JR_10_2
NP 36 3 PK 39 3 NK 15 3
7A MULTI-STEP TEST PREP, PAGE 478 yes; %; AIMR ~ ANPK
height of model 1 12. Think: Assume magnet ~ portrait.
"“height of real engine _ 87 length of magnet _ width of magnet
25 1 length of portrait  width of portrait
“x 87 £ _35
2.5(87) = x 30 21
x =217.5in. ~ 18 ft 21¢ =30(3.5) = 105
2 height of model 4 £=5cm
" height of real station ~ 87 13. Statements Reasons
1
20 87 1. /ECDEa . 1. Given
87y =20 2.AD || BC 2. Def. of I
y=~0.23ft= 2§ in. 3. LEDG = LFBG 3. Alt. Int. 4 Thm.
heiaht of model 4 4. LEGD = /FGB 4. Vert. & Thm.
3.1°9 =1 5. AEDG ~ AFBG 5. AA ~ Steps 3, 4
height of actual restaurant 87
z 1
o4 - 87 14. Statements Reasons
87z =24 1 -1 i
S ~028ft~3in. 1.MQ_3MN, MH_3MP 1. Given
M .
baseofB _ 8 _ 5. slantofB _ 6 _ 3. 2-—Q=l,m=l 2. Div. Prop. of =
4, 28€01° _ © _ 9 SAMOIE _ O _ 2 not ~ MN ~— 3 MP 3
baseof G 14 7 slantofG 10 5 MQ MR
baseof G _ 14 _ 7 slantof G _ 10 _ 20 ot ~ 3'W=W 3. Trans. Prop. of =
baseof H 6 3 slantofH 45 9° 4. /M= LM 4. Reflex. Prop. of =
baseofB _8 _4.slantofB _ 6 _ 4. 5. AMQR ~ AMNP 5. SAS ~ Steps 3, 4
baseof H 6 3 slantofH 45 3’ 5
Bank’s and hotel’s roofs are ~, by SSS ~. 15. Think: A XYZ ~ A VUZ with ratio of proportion >
by SAS ~.
XY _5
READY TO GO ON? PAGE 479 V-2
2XY =50V
1.slope=—1+t2_1 5 gope==3=3 2XY = 5(16) = 80
4 +1 5 24+ 1 XY = 40 ft
-=5 _=2
3 1
_ _ TECHNOLOGY LAB: INVESTIGATE
3 slope=1 S_=2 4. slope =0
. 4+4 8 : ANGLE BISECTORS OF A TRIANGLE,
==t PAGE 480
4
5 Y_12 6. 16 _20 TRY THIS, PAGE 480
6 9 24t 1.BD_CD  BD_AB
9y =6(12) =72 16t = 24(20) = 480 "AB~ AC  CD  AC’
y=9 =30 BD _AB_ BD_ CD
7. Xx=2__39 g. 2_Y "CD” AC AB_ AC’
4 0 x=2 3y 24
X —2)°=4(9) =36 2(24) = 3
I oot ACTIVITY 2:
X=2+6 _ 2. Check students’ work.
=—40r8 16 =y
=—4or y=+4 3 DI _ DE + DF
" DG perimeter ADEF
Copyright © by Holt, Rinehart and Winston. 1 70 HO" Geomell‘v
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4. DI _  DE+ DF
DG~ DE + DF + EF
the vertex of the bisected £ to the incenter divided
by the length of the seg. from the vertex to the opp.
side is = to the sum of the sides of the bisected £
divided by the perimeter of the A.

; the length of the seg. from

TRY THIS, PAGE 480
3. Check students’ work.
4. Check students’ work.

7-4 APPLYING PROPERTIES OF SIMILAR
TRIANGLES, PAGES 481-487

CHECK IT OUT! PAGES 482-483

1. ltis given that PQ || LM, so — PL QMbyAProp
PN~ QN
Thm.
3 _2
PN 5
15=2PN
PN =75
2. AD=36—-20=16and BE=27 —15=12,s0
DC_20_5
AD 16 4
EC_15_5
BE 12 4
DC _ EC
Since =—= 2D = BE' DE || AB by Conv. of A Prop. Thm.
A% B A PN BD _ AB
3. AK|| BL|| CM || DN 4. b
”KL_”AB : ¢~ BC"
™M~ BC A £ Bis. Thm.
26 _24 45_9_ 8
LM~ 1.4 rovoy-e
2.4(LM) =2.6(1.4
G2ty S(y — 2) = 8y
LM =~ 1.5cm
KL _ AB 9y - 18=8y
MN ~ CD y=18
26 _24 AC=y-2
MN 22 —18 -2=16
2.4(MN) = 2.6(2.2) y 18
MN =~ 2.4 cm DC=§=7=9

THINK AND DISCUSS, PAGE 484

AX _ AY. AX _ XY. AY _ XY.

1. Possible answer: £ = YC''AB~ BC AC BC’

Copyright © by Holt, Rinehart and Winston.
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A Proportionality Thm.:

2 1 BF AE _ AF
If EF || BC, then =%

2-Transv. Proportlonahty CoroIIary

_ BD
If 4B || €D || EF, then 4€ = £2.

A B
C D
E F

Conv. of A Proportionality Thm.:

AE _ AF 2 | B
If 25 = . then EF || BC.

é;
B C

A\ / Bisector Thm.:
If AD bisects ZA, then g—g =48

AC
Bﬁlc

D

EXERCISES, PAGES 484-487
GUIDED PRACTICE, PAGES 484-485

1. ltis given that CD || FG, so 2= CE _ DE ——by A Prop.

Thm. CF DG
32 _ 40
24 DG
32DG = 960
DG = 30
2. Itis given that QR || PN, so- @M — BM o A prop,
QP ~ RN
Thm.
8_10
5 AN
8RN = 50
RN = 6.25
3. EC_15_yED_15_,
"AC 15 DB 15
EC _ ED
Since —= AC - DB’ , AB || CD by Conv. of A Prop. Thm.
"US 54 4 TR 72 4
Since L‘iLSj V';" TU || RS by Conv. of A Prop. Thm.

5. Let £ represent length of Broadway between 34th

and 35th Streets.
0 250

275 _ 240
240¢ = 275(250)
£ ~ 286 ft

6. 9 _ PQp A/ Bis. Thm,

RS PS
x=2_12
X+ 1 16
16(x —2) =12(x + 1)
16x —32=12x+ 12
4x = 44
x=1

QR=11-2=9RS=11+1=12

Holt Geometry



7. BC _ ABy, A /Bis. Thm.

CD~ AD
6 9
y—1 2y—4
6(y—4)=9y-1)
12y —24=9y—9
3y=15
y=5

CD=5-1=4,AD=2(5)-4=6

PRACTICE AND PROBLEM SOLVING, PAGES 485-486

8. GJ_ HK 9. XY_XZ
JL KL YU 2V
6_ 8 3018 _ XZ
4~ KL 18 30
BKL = 32 12(30) = 18XZ
KL=5% XZ = 20

EC _ 12 ED _ 1 42
10. —L =% = —_—=——=—=
0 CA 4 3 DB 4% 14

So AB || CD by Conv. of A Prop. Thm.

PM _9-27 1 PN _10-3 1
", —= =2— —=——" =2
MQ 27 3NR~ 3 '3
So MN || QR by Conv. of A Prop. Thm.
12, M _ HJ MN _ JK
" GL GH GL GH
LM _ 26 MN _ 2.2
11.3 104 11.3 104
2.6 _ 22 -
LM = m(113) MN_m(11.3)~2.39ft
~ 2.83 ft
BC _ AB
13. CD ~ AD
z—4 =£
E4 10
2 z
10(z — 4) =§(12)
10z—-40 =6z
4z =40
z=10 1
BC=10—4=6;CD=7°=5
14, JU _ST
uv Sv
2y 4y-—2
144~ 24

24(2y) = 14.4(4y — 2)
48y = 57.6y — 28.8

28.8 = 9.6y

y=3
ST=4(3)—2=10;TU=2(3) =6
15. AB _ AC 16.AD _ AE
"BD CE DF ~ EG
17. DF _EG AF _ AG
BD CE "AB~ AC
19, BD _ DF 20, AB _ BF
CE EG AC ~ CG

Copyright © by Holt, Rinehart and Winston.
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21. Let xrepresent length of 3rd side.

either or
x _12 x _16
20 16 20 12
16x = 240 12x = 320
x=15in. XZ%_OZ%%M
AC _ CE 816 CE
22a. ‘BD~ DF b. 70
816(70) 80CE
CE=71.4cm
c AJ _ AC
) BK BD
AJ _81.6

80+ 70+60+40 80

AJ= %(250) = 255 cm
23. Statements Reasons
AE _ AF i
LE_FC 1. Given
2. LA= LA 2. Reflex. Prop. of =
3. AAEF ~ AABC 3. SAS ~ Steps 1, 2
4. LAEF = LABC 4. Def. of ~
«— _—
5. EF || BC 5. Conv. of Corr. 4 Post.
24, Statements Reasons
1. AB II CD D II EF 1. Given
2. Draw EB intersecting CD | 2. 2 pts. determine
at X. aline
AC _ BX
3. CE = XE 3. A Prop. Thm.
BX _ BD
4. XE-DF 4. A Prop. Thm.
AC _ BD —
5. CE - DF 5. Trans. Prop. of =
PR _ QS
2% RrTSU
X __ 2 _ X B
X+2 x—2 xx—-2) <« Af /\\/

2x(x — 2) = x(x + 2)

Y VY

2x2—4x=X2+2x

X —6x=0
X(x—6)=0
X = 6 (since x > 0)

PR:s;RT=6+2=8;QS=g=3;
PR_QS . 6_3

"RT SU 8 4

26. Think: Use A Prop. Thm. and A Z Bis. Thm.
EF _CD _ AD
BE~ BC AB
EF _24_4
10 18 3
3EF=401
EF_133

Holt Geometry
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o7. ST _SR_ PN
TQ RQ NM
ST_6
10 ~ 4
4ST =60
ST =15
28. Total length along Chavez St. is
150 + 200 + 75 = 425 ft.
_x__500_20
150 425 17
17x = 150(20) = 3000
X =~ 176 ft
_Y _ 500 _20
200 425 17
17y = 4000
y =~ 235 ft
_z _ 500 _ 20
75~ 425 ~ 17
17z = 1500
z =88 ft

29. Draw a seg. on tracing paper whose length is = to
the vert. dist. from line 1 to line 6 or no greater than
the diag. dist. from line 1 to line 6 of the notebook
paper. Place the tracing paper over the notebook
paper so that the seg. spans exactly 6 of the lines
on the notebook paper. Then mark the spots where

the tracing-paper seg. crosses the line on the

notebook paper. The method works by the 2-Transv.

Proportionality Corollary.

30. Think: Use A Prop. Thm. First find EX.
EX _EY
AX DY
EX _16
17 18
18EX =272
EX= 15%
AE = AX+ XE
1 1
=17 + 15— = 32—
+ 9 9
EC_DB
AE AD
_EC _75_1
321/9 15 2
2EC = 32l
EC=16—
C= 6 18
BD _ AB.
1. P | A £ Bis. Th
3 ossible answer: — D= AC is. Thm.
TEST PREP, PAGE 487
32.C
US_20_4 VI_16_4
SR 35 7T 28 7
33.J 34.C
AB _ 16 Let x be dist. to 1st St.
25 20 X _21_3
20AB = 400 24 28 4
AB =20 4x =7.2
X =1.8mi
X+ 2.4 =42mi

Copyright © by Holt, Rinehart and Winston.
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x _20_5
3. 2416 4

4x =120

x =30

Y _16_4

15 20 5

5y =60

y=12 20 _ 15.20 _ 30, 15 _ 30

possmleanswer.ﬁ _2_6 18 = on

20+15 16+12. 20 _ 16 .

30 24 15430 12424’

20 _ 16
20+ 15+30 16+ 12+ 24

CHALLENGE AND EXTEND, PAGE 487

36. P=AB+ BC+ AC
29=AB+ 9+ AC
20— AB=AC
AB _ BD
AC CD
AB  _ 4
20— AB 5
5AB = 4(20 — AB)
9AB = 8%
AB = 8—
§_ .1
AC=20-8-=11—=
9 9
37. Given: AABC ~ AXYZ, AD bisects ZBAC,
and XW bisects £ YXZ
AD _ AB
P
rove: W= XY
A X
B D C Yy w Z
Statements Reasons
1. AABC ~ AXYZ 1. Given
2. 4B= /LY 2. Def. of ~ polygons
3. mLBAC = m4YXZ 3. Def. of ~ polygons
4. AD bisects ZBAC and | 4. Given
XW bisects £YXZ.
5. m£BAC = 2m«£BAD, | 5. Def. of £ bis.
m£LYXZ = 2mLYXW
6. 2m4ZBAD = 2m«£YXW | 6. Trans. Prop. of =
7. mLBAD = m£ZYXW 7. Div. Prop. of =
8. AABD ~ AXYW 8.AA ~ Steps 2, 7
AD _ AB
9. —— W= XY 9. A Prop. Thm.
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38.

39.

X,
“\ ) ‘\A
B D C
Statements Reasons

1. AD bisects ZA. 1. Given

2. Draw BX || AD, 2. || Post.
extending AC to X.
BD _ AX

=== . A Prop. Thm.

3 DC = AC 3 rop. Thm

4. LCAD = LAXB 4. Corr. 4 Post.

5. ZCAD = £DAB 5. Def of £ bis.

6. LDAB = LABX 6. Alt. Int. £ Thm.

7. LDAB = LAXB 7. Trans. Prop. of =

8. LABX = LAXB 8. Trans. Prop. of =

9. AX= AB 9. Conv. Isosc. A Thm.

10. AX = AB 10. Def. of = segs.
BD _ AB

1. ==X == 11. .
DC = AC Subst

Possible answer: Check students’ work.
A B

SPIRAL REVIEW, PAGE 487

40.
41,

42.
43.

44.

45.

5=1+4,6=2+4,...nthtermisn+ 4
3 =3(1),6 =3(2), ... nthtermis 3n

1= 12,4:22,9=32, ... nth term is n®

Let C= (x, y).

g_1+x Aty
2 2

C=(5,-18)

ZA = LA (Reflex. Prop. of =)
AB_8 _2AC_6_2

AD 12 3 AE 9 3

Therefore AABC ~ AADE by SAS ~.
ZKLJ = ZNLM (Vert. £ Thm.)

ZK= £ZN (A Sum Thm. — m£N = 68°)

Therefore AJKL ~ AMNL by AA ~.

Copyright © by Holt, Rinehart and Winston.
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. Similarity ratio of AABC to ADEF is 4 or

1. Set up a proportion: <

7-5 USING PROPORTIONAL
RELATIONSHIPS, PAGES 488-494

CHECK IT OUT! PAGES 488-490
1. Step 1 Convert measurements to inches.

GH=5ft6in. =5(12)in. + 6in. = 66 in.
JH=5f=5(12) in. =60 in.

NM=141ft2in. = 14(12) in. + 2in. = 170 in.
Step 2 Find ~ A.

Because sun’s rays are ||, £J = £ZN. Therefore
AGHJ = ALMN by AA ~.

Step 3 Find LM.

GH _ JH.
LM~ NM
66 _ 60
LM ~ 170

60LM = 66(170)
LM=187in. = 15ft 7 in.

. Use a ruler to measure dist. between City Hall and

El Centro College. Dist. is 4.5 cm.
To find actual dist. y, write a proportion comparing
map dist. to actual dist.
45_15
Y ~ 300
1.5y = 4.5(300)
1.5y = 1350
y =900
Actual dist. is 900 m, or 0.9 km.

. Step 1 Set up proportions to find length £ and width

WZOf of scale drawing.
1

= = w _1
74 20 60 20
204 =74 20w = 60
£ =3.7in. w=3in.

Step 2 Use a ruler to draw a rect. with new

dimensions. (Check students’ work.)

1
127 3

By Proportional Perimeters and Areas Thm., ratio

of A’ perimeters is also % and ratio of A’ areas

(1) 1

o[ ord.

Perimeter Area

P _1 A_1

42 3 96 9

3P =42 9A =96

P =14 mm A=1O%mm2

Perimeter of AABCis 14 mm, and area is 10% mm?2.

THINK AND DISCUSS, PAGE 490

2.5 _ 21_5 Then solve for x to

find actual dist.: x = 5.5(25) = 137.5 mi.

Similar Figures
3 6
i ] a
I
[ [ 1

Similarity ratio Ratio of perimeters Ratio of areas
Tor2 Tord

12
2077 2079 7977

271

Holt Geometry



EXERCISES, PAGES 491-494
GUIDED PRACTICE, PAGE 491

1.
2.

indirect measurement

Step 1 Convert measurements to inches.
5ft6in. =5(12) in. + 6in. = 66 in.

4 ft=4(12)in. = 48in.

40 ft = 40(12) in. = 480 in.

Step 2 Find ~ A.

Since marked 4 are =, A are ~ by AA ~.
Step 3 Find height of dinosaur, h.

_h _ 480
86~ 48
N —10

66

h = 10(66) = 660 in.
Height of dinosaur is 660 in., or 55 ft.

. Use a ruler to measure to-scale length of AB.

Length is 0.25 in.
To find actual length AB, write a proportion
comparing to-scale length to actual length.
025 _ 1

AB ~ 48

AB = 0.25(48) = 12 ft

. Use a ruler to measure to-scale length of CD.

Length is 0.75 in.
To find actual length CD, write a proportion

comparing to-scale length to actual length.
0.75 _ 1

CD ~— 48
CD = 0.75(48) = 36 ft

. Use a ruler to measure to-scale length of EF.

Lengthis 1.25in.
To find actual length EF, write a proportion
comparing to-scale length to actual length.
125 _ 1
EF ~ 48
EF =1.25(48) = 60 ft

. Use a ruler to measure to-scale length of FG.

Length is 0.5 in.

To find actual length FG, write a proportion
comparing to-scale length to actual length.
05 _ 1
FG 48

FG = 0.5(48) = 24 ft

. Step 1 Set up proportions to find length £ and width

w of scale drawing.

= w _1
10 1 46 1
£=10cm w=4.6cm

Step 2 Use a ruler to draw a rect. with new
dimensions. (Check students’ drawings.)

. Step 1 Set up proportions to find length £ and width
w of scale drawing.
L _1 w _1
10 2 46 2
2¢ =10 2w =4.6cm
£=5cm w=23cm

Step 2 Use a ruler to draw a rect. with new
dimensions. (Check students’ drawings.)

Copyright © by Holt, Rinehart and Winston.
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9.

10.

1.

13.

14.

15.

16.

17.

Step 1 Set up proportions to find length £ and width
w of scale drawing.
L w o _ 1
10 ~ 2.3 46 23
23b=10 23w=4.6cm
b=4.3cm w=2cm

Step 2 Use a ruler to draw a rect. with new
dimensions. (Check students’ drawings.)

Similarity ratio of MNPQto RSTU is %, or g

By Proportional Perimeters and Areas Thm., ratio of

perimeters is also 2
14 _2
P 3
2P = 14(3) = 42
P=21
Perimeter of RSTU is 21 cm.
Ratio of areas is (3)2, or i
12_4 39
A9
4A=12(9) = 108
A=27

Area of RSTU is 27 cm?.

PRACTICE AND PROBLEM SOLVING, PAGES 491-493
12.

5ft2in. = 62in.;7ft9in. = 93in.; 15.5 ft = 186 in.
“h _186 _
62 93

h=62(2) = 124 in. = 10% ftor 10 ft 4 in.

map dist. for JK = 6 cm
6 __1
JK 94

JK = 6(9.4) ~ 57 km

map dist. for NP = 0.45 cm
045 _ 1
NP 94

NP = 0.45(9.4) ~ 4 km

Step 1 Set up proportions to find base b and height
h of scale drawing.
b _ h _15
150 100 200 100
100b = 225 100h = 300
b=2.25in. h=3in.

Step 2 Use aruler to draw a rt. A with new
dimensions. (Check students’ drawings.)

Step 1 Set up proportions to find base b and height
h of scale drawing.

_ h __1
150 ~ 300 200 300
300b = 150 300h = 200
b=0.5in. h = 0.67in.

Step 2 Use a ruler to draw a rt. A with new
dimensions. (Check students’ drawings.)

Step 1 Set up proportions to find base b and height
h of scale drawing.
b _ 1 _h _ 1
150 150 200 150
150b = 150 150h = 200
b=1in. h=13in.

Step 2 Use a ruler to draw a rt. A with new
dimensions. (Check students’ drawings.)
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60 _ 2 A 2\2_ 4
18. le f =—=£ 19, L _—=|(£&] ==
scaletaclor=90=3 ' To4z (3) 9
W=§ 9A=7776
3P =762 A = 864 m?
P =254 m
20. scale factor =L,ft 21. map dist. = 105,
0.5in. X 8
=20 = =20
. 30 . 10
map dist. = =—in 8
16 _ 10
X _ x = —(20)
E_20 8
L =25t
==
X 16( 0
~ 38 ft
22. map dist =%in 23. map dist. =%in.
X _ X _
3 20 E_ZO
16 o5 16 32
X =720 X =760
~ 32 ft ~ 39 ft

24. By Proportional Perimeters and Areas Thm.,
~ ratio = ratio of perimeters = %

25. By Proportional Perimeters and Areas Thm.,
ratio of areas = (~ ratio)z.

16 _ (~ ratio)?
25 16 _ 4

~ t. = — Ol —
ratio 5 =%

26. ratio of areas = (~ ratio)2
ratio of areas = (ratio of perims.)?

= (ratio of perims.)2

81
: . 4 2
f L= ===
ratio of perims 81 )
o7, _Scale width _ 1
" model width ~ 50
w_ 1
15 50
=15 _
w= 50 = 0.3 ft
scale length 4
model length ~ 50
£ _1
60 50
60
L=—=12f
50 !

28a. hyp. of APQR = V3% + 4% =51in.

hyp. of AWXY = V6% + 82 =10in.
perimeter of APQR 34445

perimeter of AWXY ~ 6 + 8 + 10
_12 _1

T 24 2

1
area of APQR _ 5(4)(4)
: A
area of AWXZ 1(8)(6)
=6 _1
24 4

c. The ratio of areas is square of ratio of perimeters.

Copyright © by Holt, Rinehart and Winston.
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29. Let £, and w, be dimensions of rect. ABCD; let £,
and w, be dimensions of rect. EFGH.

Ay =w,
135 = £4(9)
£, =15in.
Think: Rects. are ~; let scale factor be s.
L, W,
£, Nz
£y = Sby, Wy = SW,
A, = LW,
= (s€4)(swy)
= szA1
240 = 135>
16 _ g
)
£y, = st
=415)=20in
3
W2 = SW1
=409)=12in
3

30. Check students’ work.
scalelength ¢ 025
actual length ~— 94 ~— 10

10£ =235
£=235in.
scalewidth _ w _ 0.25
actual width ~— 50 ~ 10
10w=12.5
w=1.25in.

1in.
2 ft
_1in. _ 1
T 24in. 24
b. actual dimensions are 24(2) = 48 in. and 24(3) = 72in.
actual area = (48)(72) = 3456 in.>
model area = (2)(3) =6 in.?
model area _ 3456 _ 1
actualarea 6 576

c. actual area = (4 ft)(6 ft) = 24 ft2

32. In photo, height of person =~ % in. and height of

31a.~ ratio =

5.
statue = 1=in.
8

actual height of statue

height of statue in photo
_actual height of person

- héeight of statue in person

h

1625 05
0.5h =~ 8
h =~ 16t
. M: scale factor
actual length
£ __ 1em _1cm
1 km ?O0,000 cm  9km
L =—
5 cm
176 Holt Geometry



34. By A Midseg. Thm., def. of mdpt., and SSS =,
AXYZ= A ZJX; so A have same height h.
Therefore height of AJKL = h + h = 2h.
Since KL = 22X,

area of AJKL = %(22)()(2/1)
= 2(ZX)h
= 4(z@0n)
= 4(area of AXY2)
area of AJKL _ 4
areaof AXYZ 1

35. 1 cm : 5 m; Since each cm will represent 5 m, this

drawing will be % size of the 1 cm:1 m drawing.

4x—-2) x—2 4
36. 42x)  2x 9
9(x — 2) = 8x
9x — 18 = 8x
x=18
AB =18 — 2 = 16 units
HE = 2(18) = 36 units
37. With a scale of 1:1, drawing is same size as actual
object.
38. Suppose x and y are whole-number side lengths of

smaller square and larger square. Then 2x° = y~.
Thus xV2 = y. A whole number that is multiplied

by V2 cannot equal a whole number, since V2 is
irrational.

TEST PREPF, PAGE 493

39.D

area of ARST = (scale factor)z(area of AABC)

15 9 2
= 24 =54
[12) (24) = 2124 = 54 m

40. G

3.75 _ 0.25

£ 1
3.75 = 0.25¢
£=15ft

41. C. Ratio of perimeters = ~ ratio =%
42. F

area of A2 = (~ ratio)2(area of A1)

1\2 2
=|—=| (16) =4 ft
[z) v
CHALLENGE AND EXTEND, PAGE 494

43a X __1km _ 10°m
1.5 x 108 km 1093km 10° km
x =9 M (15 10° km)
10°% km
=15x 10°mor 150 m
3
43b. d _ _ 109 m
1.28 x 10°km  10% km
d= Mu 28 x 10 km)
10 km
=128 x 10°mor1.28 cm

Copyright © by Holt, Rinehart and Winston.
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44,

45.

47

49.

50.

177

AB+ BC + AC

46a.

d.

It is given that AABC ~ ADEF. Let% = x. Then

AB = DEx by Mult. Prop. of =. Similarly, BC = EFx
and AC = DFx. By Add. Prop. of =, AB+ BC + AC =
DEx + EFx + DFx. Thus AB+ BC + AC

= x (DE + EF + DF). By Div. Prop. of =

AB+ BC+ AC _ AB
DE + EF + DF "DE+ EF+ DF DE
It is given that APQR ~ AWXY. Draw s from
Qand Xto meet PR at Sand WY at Z By def. of
CVC;( ?ﬂ’f LR and 2P = ZW.

In APQS and AWXZ, £PSQ = £WZX. Thus
PQ _ QS _ PS

= x. By subst.

~ polygons,

APQS ~ AWXZby AA ~. —=—+
Qs by wz=xz - wz™
QR _ SP
def. of ~ polygons. —— XY= 2w by subst.
Areaof APQR _ PR . QS _ PR®
areaof AWXY WY XZ Wy2
6 _1 71
wx 2 XYy 2
WX =12 XY =14
10 _1 12 _1
Yz 2 wz 2
YZ =20 Wz =24
Quad. PQRS Quad. WXYz
Side | Length (m) Side Length (m)
PQ 6 wx 12
QR 7 XY 14
RS 10 YZ 20
PS 12 wz 24
WX =12 = 2PQ; similarly XY = 2QR, YZ = 2RS,

and WZ = 2PS. So eqn. is y = 2x.

SPIRAL REVIEW, PAGE 494

. (x—3)2=49 48. (x+ 1)2—4=0
X—3=1+7 (x+1)2=4
XxX=3x7 X+1=+2
=10o0r -4 xX=—-1+2
=-3or1
4x+2)2-28=0
4(x + 2)° = 28
x+2°2=7
X+2=+V7
x=-2+7
~ 0.65 or —4.65
slope ofﬁ:g' slope of CD = _g —%

slope of BC = slope of AD=0
AB | CDand BC || AD, so ABCDis a 1.

Holt Geometry



= 1; slope of LM = =2 = 1

slope of H=_TS= —1; slope of J_M=_T= —1

JK|| LM and KL || JM, so JKLM is a 7.

52. 58x = 26y
y:x=258:26 =29:13

51. slope of JK =

N

7-6 DILATIONS AND SIMILARITY IN THE
COORDINATE PLANE, PAGES 495-500
CHECK IT OUT! PAGES 495-497

1. Step 1 Multiply vertices of photo A(0, 0), B(0, 4),
C(3, 4), D(3, 0) by %

Rect. ABCD Rect. ABC'D/
A0, 0) —»A’(% % )—»A 0, 0)
/| 1 1 /
oqu(2 3 )—>802
(0, 0) —>C’(% % )—>C’15 2)
(OO)—>D’(1 )—>D’150
Step 2 Plot pts. A(O, 0), y
B(0, 2), C'((1.5, 2), and 4
D'(1.5, 0). Draw the
rectangle.

Check student’s work

2. Since AMON ~ APOQ,

PO _ 00
MO~ ON
-15 _3 _ =30
—10 2~ ON
30N = —60
ON = —-20

Nlies on y-axis, so its x-coord. is 0. Since ON = —20,

its y-coord. must be —20. Coords. of N are (0, —20).

(0, —30) — (%(0), 3(—30)) —» (0, —20), s0 scale

5 3
factor is =.
3
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3. Step 1 Plot pts. and

Wy
draw A. oL o/
2'/
s T =
Step 2 Use Dist. NERANRERD
Formula to find side -2+
lengths. I 1

RS=1(=3+22+(1-02=v2
RT=\(0+2%+(1-02=v5
RU=\(-5+22+(3-0°2=v18=3V2
RV=1/(4+2?2+(3—-0)72=v45=3\5

Step 3 Find similarity ratio.

RS _ V2 _1 AT_ V5 _1
RU 32 3 RV 3\/_ 3
Since —= RS _ AT ——and ZR = ZR by Reflex. Prop.

RU RV
of =, ARST ~ ARUV by SAS ~.

. Step 1 Multiply each coord. by 3 to find coords of

vertices of AM'N'P'.
M(-2,1) — M'(3(=2), 3(1)) = M'(—86, 3)
N2, 2) — N'(3(2), 3(2)) = N'(6, 6)

P(—1, —1) — P(3(—1), 3(=1))
Step 2 Graph AM'N'P..

P(-3, —3)

Step 3 Use Dist. Formula to find side lengths.
MN=\(@2+272+@2-1)?2=Vi7

MN =1/(6 +6)% + (6 — 3)% = V153 = 3V/17
NP=1\(=1 -2+ (-1 —2)2 = VT8 = 3V2
NP =1/(-3 - 6)? + (-3 — 6)> = /162 = 9V2
MP=1/(—1 + 2%+ (-1 - 1)2 =5

MP =1/(-3 + 6) + (-3 - 3)2 =25 =3V5

Step 4 Find similarity ratio.

MN_3I7T_ o NP _V2_ o MP_3V5_
MN iz NP a3yz MP 5

G MN _ NP _ MP

since LN = L0 = LEE. AMNP ~ AMNP by
SSS ~.

THINK AND DISCUSS, PAGE 497
1. The scale factor is 4, since each coord. of preimage

is multiplied by 4 in order to get coords. of image.
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Definition:
A dilation is a transformation for
which the preimage and image are ~.

Property:

of a figure.

Dilations

Dilations change the size, but not the shape,

" Nonexample: /A
Possible answer: f:

Possible answer: i :

EXERCISES, PAGES 498-500
GUIDED PRACTICE, PAGE 498

1. dilation 2. scale factor

3. Step 1 Multiply vertices of figure A(0, 0), B(0, 2),

C(2, 4), D(3, 3), E(3, 4), F(4, 4), G(4, 2), H(4, 0) by 2.

Fig. ABCDEFGH Fig. ABCDEFGH

A(0, 0) — A’(2(0), 2(0)) — A'(0, 0)
B(0, 2) — B'(2(0), 2(2)) — B'(0, 4)
C(2,4) — C(2(2), 2(4))— C(4,8)
D(3, 3) — D'(2(3), 2(3)) — D'(6, 6)
E(3, 4) — E'(2(3), 2(4)) — E'(6, 8)
F(4,4) — F(2(4), 2(4)) — F(8, 8)

Step 2 Plot pts. A’, B, ¥
C,D,E,F,G,and H.
Draw the figure.

4. Since AAOB ~ ACOD,

AO _ OB
cCO~ OD
10 _ 6
co 15
150 = 6CO
CO =25

C lies on x-axis, so its y-coord. is 0. Since CO = 25,
its x-coord. must be 25. Coords. of C are (25, 0).

(10, 0) — (2(10), %(0)) s (25, 0), so scale factor
IS E
5. Since AROS ~ APOQ,

RO _ 0S

PO~ 0Q

4 _ 0S

0 —20
—80 = 100S

0S=-8

S lies on y-axis, so its x-coord. is 0. Since OS = —8,
its y-coord. must be —8. Coords. of S are (0, —8).

(0, —20) — (%(0), %(—20)) — (0, —8), s0 scale

.5
factor is =.
2
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6. Step 1 Plot pts. and
draw A.

Step 2 Use Dist.
Formula to find side
lengths.

AB=1/(-1 -

(

AC = \/(3—0
(=2 —
(6—

AD =1/ 0) +(2-02=v8=2V2
AE=1/(6 +(4—0)>2 \/52 — 213

Step 3 Find S|m|Iar|ty ratio.

AB_ V2 _1 AC_ V13 _1

AD o2 2 AE 513 2
Since-2B — AC ang zA = A by Reflex. Prop. of =,

AD ~ AE
AABC ~ AADE by SAS ~.

7. Step 1 Plot pts. and
draw A.

Step 2 Use Dist.
Formula to find side
lengths.

JK=\(=3+ 1) + (-

JL=\@+ 1)+ (-2 - 0)?

IM=1(=4 +1)% + (-

IN=1/(5+1)2+ (-3 —0)% =145 = 3\/5
Step 3 Find similarity ratio.

JK_2V5 _2 JL_2V5 _2
JM~3J5 3 UN " 3y5 3
Since =— JK_ JL and ZJ = ZJ by Reflex. Prop.

JM ~ UN
of =, AJKL ~ AJMN by SAS ~.
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8. Step 1 Multiply each coord. by 2 to find coords of 3
vertices of AA'BC. 9. Step 1 Multiply each coord. by — to find coords of
A1, 4) — A(2(1), 2(4)) = A2, 8) vertices of AF\"%’ 3
B(1,1) — B(2(1), 2(1)) = B(2, 2) R(-2,2) — R(E(—2), 5(2)) = R(=3,3)
C(3,1) — C'(2(3), 2(1)) = C'(6, 2) 3 3
Step 2 Graph AABC' se.4) - s(3@). 24) = s 0
2 \ 0, -2) - T(3(0), £(-2)) = 710, -3)
4T Step 2 Graph AR'S'T.
f——— -bl: S
-8 —4 0L 4 |3
—4 +
_8 +
Step 3 Use Dist. Formula to find side lengths.
AB=(1 —1)2+ (1 —4)2=3
r 2 2
AB = \/(2 —2)°+(2-8"=6 Step 3 Use Dist. Formula to find side lengths.
2 2
BC=\(3-1)7+(1 -1)2=2 RS=\/(2 + 22 + (4 —2)2 =20 = 2v/5
i N 2 2
BC=\6-2"+(2-2°=4 RS =@ +3°2+(6—-3°2=v45=3\5
2 2
AC=1B-12+(1-42=VT3 ST=1(0 - 2)% + (-2 — 4)? = V40 = 2V10
v _ 2 2 _ _
;\c _\i(sd—z) I+ (2 —8)2 =52 = 21/13 5T =032+ (=3 6 = V30 = 370
tep 4 Find similarity ratio.
AB 3" °BC 2 °"AC Vi3 RT =4(0+3)%+(-3-3°2=v45=3\5
A/B/ BICI A C i . i . i
Since AABC ~ AA'BC by Step 4 Find similarity ratio.
sss AB BC  AC’ RS _3V5 _3 8T _3J/10 _3
’ RS 2\/5 28T o190 2
RT_3V5_3
RT oy5 2
Since ’zg/ ?9;7 ’7?7; ARST~ ARST by
SSS ~.
PRACTICE AND PROBLEM SOLVING, PAGE 499
10. Coords. of kite are A(4, 5), B(9, 7), C(10, 11), and
D(6, 10).
Coords. of image are A(2, 2.5), B(4.5, 3.5),
C(5, 5.5), and D(3, 5).
Xon x-axis — X = (—24, 0)
(=9, 0) — (%(—9), %(0)) = (=24, 0), so scale
- 8
f —.
actor is 3
Copyright © by Holt, Rinehart and Winston. 1 80 HO" Geomell‘v
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13.

14.

15.

KO OL

16 _ =24

KO ~ —15
—240 = —24KO

KO = 10
Kon y-axis — K= (0, 10)
(0, 16) — (%(0), %(16)) = (0, 10), so scale factor

5

is =.
S8

DE=V2° + 42 =2\/5, DF = \/4? + 4% = 4/2
DG =132 +62=3V5,DH=16%+6°=6V2

DE_2V5 _2 DF _4V2 _2

DG 35 3 DH gJ/2 3

£D = £D by Reflex. Prop. of =. So ADEF ~
ADGH by SAS ~.

MN =52 + 10% = 5v/5, MP = V152 + 5% = 5\/10
MQ =4/102 + 20% = 10v5, MR = V/30° + 102 =
10V10

MN_ 55 _1 MP_ 5V10 _1

MQ 105 2 MR 1010 2

£ZM = ZM by Reflex. Prop. of =. So AMNP ~
AMQR by SAS ~.

Step 1 Multiply each coord. by 3 to find coords of
vertices of AJK'L'.

J(=2,0) — J(3(—2), 3(0)) = J(-6, 0)
K(—1, —1) = K(3(=1), 3(—1)) = K(-3, =3)
L(=3, =2) = K'(3(=3), 3(=2)) = L'(-9, —6)

Step 2 Graph AJK'L'.

8 +4
4 +4
I T X

-8+

Step 3 Find side lengths.

JK=\12 412 =2, JK =32 + 32 =3V2
KL=V2%+12 =5, kL' =\/6°+3° =3V5
J=\1? 122 =5, s =\3" + 62 =3V5
Step 4 Verify similarity.
JK _ KL _JU

Since — =
sss ~JK KL JL

=3, AJKL ~ AJK'L' by

Copyright © by Holt, Rinehart and Winston.
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16.

17.

18.

19.

Step 1 Multiply each coord. by to find coords of

vertices of AM'N'P'.

M(, 4) — M’(l(O), %(4)) = M(0, 2)

2
N4, 2) — N/(%(4), %(2)) =N(@2,1)

PR, —2) — P’(%(Z), %(—2)) =P(, -1)
Step 2 Graph AM'N'P..

Step 3 Find side lengths.

MN =V4% 1 2% =2v5, MN =22 + 12 =5
NP=V224+42 =25 NP =12+ 22 =/5
MP =22 + 62 =2\/10, MP =12 + 32 = /10

Step 4 Verify similarity.

: MN _ NP _ MP _1 _ YA
Since VN = NP - MP = 2,AMNP AMNP
by SSS ~.

It is not a dilation; it changes shape of transformed
figure.

Solution B is incorrect. Scale factor is ratio of a lin.
measure of image to corr. lin. measure of preimage,

So scale factor is RT >

They are reciprocals. Similarity ra;io/ of AABC to
AABC i

20a. Should use origin as vertex of rt. Z; 1 unit reps. 60

cm — 3 units rep. 180 cm; so coords. are J(0, 1),
K{(0, 0), L(3, 0).

b. J— J(3(0), 3(1)) = J(0, 3)
K — K'(3(0), 3(0)) = K(0, 0)
L — L'(3(3), 3(0)) = L'(9, 0)

TEST PREP, PAGE 500

21.

22,

23.

A
24 _3_ -6
Check similarity ratio: == T =510
H
Perimeter is a lin. measure. So P’ = 2P = 2(60) = 120.
A

AB=4,AC=BC=\2%+4%=2\5

DE=|3—-1|=2 DF=EF=V12+22=1/5
DE _ EF _ DF _ 1

AB BC AC 2

2
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24. 15 33. AT _ RS 3. VI _RU

A — A(3(3), 3(2)) = A(9, 6) uv - uUs VS~ US
B — B(3(7), 3(5)) = B/(21, 15) %szé?:% X3=%=%
X+
AB =112 + 92 = /225 = 15 3RT = 36 3x=x+3
RT =12 2x=3
CHALLENGE AND EXTEND, PAGE 500 x=15
25. Possible ~ statements: AXYZ ~ AMNP, AMPN, Vi=x=15
ANMP, ANPM, APMN, or APNM. For each _
~ statement, Z could lie either above or below XY, 3. ST: fi; f;(
So there are 2(6) = 12 different A. They are all ; ox + 3
different, since MN, NP, and MP are all #. —2(15)+3=6
26. scale factor = % = % = %
From Mto Nis rise of 2 and {un of 1. So from Xto Z DIRECT VARIATION, PAGE 501
is eitherrise of 1 and run ofE orrise of —1 and TRY THIS, PAGE 501
run of%. Therefore Z= (1 i%, -2t 1) = (1% —1) 1. Step 1 Make a table to record data.
or (1l, _3)_ Scale Factor | Side Length Perimeter
2 X s = x(6) P=6s
27. All corr. 4 of rects. are = because they are all rt. 4. 1 3 18
Suppose 1st rect. has vertex on line y = 2x at (a, b). 2
This pt. is a solution to the eqn., so b = 2a, and 2 12 72
coords. of vertex are (a, 2a). Similarly, for 2nd rect.,
coords. of vertex on line y = 2x must be (¢, 2¢). 3 18
y y=12x 1st rect. has dimensions a 4 24
(€ 20) and 2a, and 2nd rect. has 5 30
dimensions ¢ and 2¢. So all
c Step 2 Graph pts.

ratios of corr. sides = = . .
Since pts. are collinear

(a.2a) 'clj'h;arefore rects. are ~ by and line that contains .
0 x det. them includes origin, g
relationship is a direct 5
o6 variation.
28. scale factor=—=——==—=2
AB 3

From Ato Cisrise of 2 and run of 1. —

2 positions for F are reflections in horiz. line DE. So
from D to Fis rise of +4 and run of 2. Therefore
F=(1+2,—-1+4)=(3,3)or (3, =5).

Scale factor

Step 3 Find eqn. of direct variation.

SPIRAL REVIEW, PAGE 500 y= kx
29. Possible answer: 2(50) + 5 + w > 250 180 = K(5)
105 + w > 250 36 = k o
Thus constant of variation is 36.
30. Think: ADEH = AFEH by HL. So by CPCTC,
HF = DF
HF = DF = 6.71

31. Think: By Isosc. A Thm., ZEDH = ZEFH, so by Rt.
£ =Thm., 3rd £ Thm, and ASA, ADFG = AFDJ.
So by CPCTC,
JF=GD
JF=GD=5

32. Think: Use Pyth. Thm.

CF =\ CH* + HF?
=22 4+6.712 = 7.00
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2. Step 1 Make a table to record data. MULTI-STEP TEST PREP, PAGE 502

Scale Side Lengths Perimeter EG_ GJ_JC _AE _ 422 _ 1 055
Factor X |a= x(3) b=x(6) c=x(n| P=a+b+c "FH HK KC BF 40
] ] ] EG = 1.055FH
> = 3 35 8 = 1.055(40) = 42.2 cm
GJ = 1.055HK
2 6 | 12 | 14 32 = 1.055(35) ~ 36.9 cm
3 9 18 21 48 JC = 1.055KC
4 12 o4 28 o4 =1.055(35) ~ 36.9 cm
5 15 30 35 80 2. area of AABC = %(BC)(AB)
Step 2 Graph pts. % =%(40 + 40 + 35 + 35)(50)

= 3750 cm?
Think: Use Proportional Perimeters and Areas Thm.
area of drawing = (scale factor)z(area of AABC)

- (L)2(3750)

Since pts. are collinear
and line that contains
them includes origin,
relationship is a direct
variation.

64

48

Perimeter

32

0 2 4
Scale factor 3.

Step 3 Find eqn. of direct variation.

y = kx
80 = k(5)
k=16

Thus constant of variation is 16.
3. Step 1 Make a table to record data.

Scale Factor | Side Length Perimeter
b'¢ s=x(3) P=4s 7B READY TO GO ON?, PAGE 503
3 5 6 .. ST_AT . AB_BD
| QT ~ PT ' AC ~ CD
2 6 24 ST __ 14 y-1_6
26ST=14(ST+16) 8(4y — 1) =6(5y)
4 12 48 26ST = 14ST + 224 32y — 8 =30y
5 15 60 128T =224 2y =38
=182 y=4
Step 2 Graph pts. ST=183 AB=4(4)—1=15
Since pts. are collinear AC=5(4)=20
ahnd Ilpe Ithgtt con.ta_lns 5 FH _ HK
t em mcg Qs orlgln, g EG_ GJ
relationship is a direct 5 FH 2
variation. 36 24
24FH=7.2
FH=3cm
o, g —
Scale factor 4. plan length of AB = 0.25 = ﬁ
AB AB 60
. . - 15=1.5AB
Step 3 Find eqn. of direct variation. Ag _ 105ft
Yy = kx .
60 = k(5) 5 planlengthof BC 075 1.5
k=12 ’ BC " BC ~ 60
Thus constant of variation is 12. 45 =1.5BC
BC =30 ft
6. Plan length of CD_ 1 _15
' CcD - CcD 60
60 = 1.5CD
CD= 40 ft
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planlengthof EF _ 05 _ 15

£ EF ~ EF 60
30 = 1.5EF
EF =20 ft

8.5ft3in.=5(12) + 3in. =63 in.
5ft10in. =5(12) + 10in. = 70 in.
40 ft = 40(12) in. = 480 in.

_h _ 480
63 70
70h = 63(480)

h=432in. =36 ft

9. By the Dist. Formula:
AD=V12+22 =\/5; AB=\2% 4+ 4° =2\/5
AE=\2? + 1 =B, AC= V42 1 22 =25
ZA = £LAby the Reflex. Prop. of =.
By SAS ~, AADE ~ AABC.

10. By the Dist. Formula:

RS=V224+12 =5 RU=V4%+2%2 =2\/5

RT=|-3-0|=3;RV=16-0|=6

RS _RT _1 o
RU-RV- 2 /SRT= LURV by the Vert. £ Thm.
By SAS ~, ARST ~ ARUV.
11. Ay R’
1
P Q
T T X

PQ=QR=2;PQ=QR =6
PR=V2%+22 =2v2, PR = V6% + 6% =6V2
PQ_QR _6_, PR _6V2_,
PQ QR 2 T PR /2
By SSS ~, AP QR ~ APQR.
12.

AB=\4"+2° =2V/5; AB =V6° + 3° =35
BC =122 +6°=2V10: BC =V3%+ 9% =3/10
AC =162+ 42 = 2¢/13: AC' =\ 9% + 62 = 3\/13

AB _BC _AB _3
AB__BC AB 2
By SSS ~, AABC ~ AABC.
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STUDY GUIDE: REVIEW, PAGES 504-507

2. dilation
4. ratio

1. proportion
3. means

LESSON 7-1, PAGE 504

1 -=3__1
5. slopeofm_5 6. slope of n = 5 =2
6 _3
7. sl fp=—==
slope of p= - =3
8. Let x, y be the largest and smallest parts
respectively.
X+y__6+3
84 3+5+6
x4 y=240)
Y=
X+ y=>54
The sum of the smallest and largest parts is 54.
e_7
W=7z
_7
L= 12W
P=2¢+ 2w
_ o7
=2 12w)+2w
6P =7w+ 12w
6(95) = 19w
w =30
¢ =%(30) =175
Side lengths are 17.5, 30, 17.5, 30.
y_9 10_25
10. Z=3 1. 2 5
3y =163 10s =100
y=21 s=10
x_9 4 _z-1
12'Z_X 13.2_1_ 36 )
x* = 36 144 = (z—1)
X =+6 z—1==12
z=1+12
=13 or —11
12 _ 3x y+1 2
14, === 15. =
2x 32 > 24 3(y+1)
384 = 6x° 3(y+ 1) =48
X=64 (y+1)°=16
X =28 y+1=+4
y=—-1+4

=3or-5

LESSON 7-2, PAGE 505
JK_ 8 _5JM_5. -
6. PQ =483 PS 3,alléarerté,so_
yes, by def. of ~; ~ ratio = %; JKLM ~ PQRS

. L _TU _12 _ .
17. yes, by AA ~; ratlo_—WX_ 6 =2;

ATUV ~ AWXY

Holt Geometry



LESSON 7-3, PAGE 505

18.

19.

20.

Statements Reasons

1. JL = %JN, JK = %JM 1. Given

JL_1 JK_1 - =
2. N3 UM™3 2. Div. Prop. of

JL _ JK _
3. N M 3. Trans. Prop. of =
4. 4d=2J 4. Reflex. Prop. of =
5. AJKL ~ AJMN 5. SAS ~ Steps 3, 4

Statements Reasons
1.QR| ST 1. Given
2. ZRQP = £STP 2. Alt. Int. £ Thm.
3. ZLRPQ = £SPT 3. Vert. £ Thm.
4. APQR ~ APTS 4. AA ~ Steps 2, 3
Statements Reasons
1.BC | CE 1. Given
2. Z/ABD = /C 2. Corr. £ Post.
3. ZADB = LE 3. Corr. 4 Post.
4. AABD ~ NACE 4. AA ~ Steps 2, 3
AB _ BD

L2 =22 . Def. of ~ pol
5 AC - CE 5. Def. of ~ polygons
6. AB(CE) = AC(BD) | 6. Cross Products Prop.

LESSON 7-4, PAGE 506

21.

23.

25.

27.

CE _ 8 ST _ 3
15 "2 2. 3079
12CE =120 9ST =30
CE=10 sT=31
3
JK _JL _ 1 ED _ 3
T j%_ 3L 24. EC/EAE_CEBE_D7
Since M UN Since A= EB
KL || MNby Conv.of A AB|| CDby Conv. of A
Prop. Thm. Prop. Thm.
Su_Ssv 26. X+6 _2x
RU RV 30 24
y+1 2y 24(x + 6) = 30(2x)
8 12 24x + 144 = 60x
12(y + 1) = 8(2y) 144 = 36x
12y + 12 = 16y x=4
12=4y AB= X+ 6+ 2x
y=3 =3x+6
SU=3+1=4 =3(4)+6=18
SV=23)=6
P=a+b+cwhereb=a+x,¢c=34+5=8
3 5
a"a+x
3(a+ x) =5a
3a+ 3x=5a
2a = 3x
P=a+a+x+8
=2a+x+8
=4x+ 8

Copyright © by Holt, Rinehart and Winston.
All rights reserved.

185

LESSON 7-5, PAGE 507
28. 3 ft = 3(12) in. = 36 in.
5ft4in. =5(12) + 4 in. = 64 in.
14 ft3in. = 14(12) + 3in. = 171 in.

x _1n

64 36

36x = 10,944

x=2304in.=25ft4in.
6 12
29. X3 1x

6(3 + x) = 12x

18 + 6x=12x
18 = 6x
x=3ft

LESSON 7-6, PAGE 507
30. By the Dist. Formula:

RS=V2? + 2% =2V2; RU=V4* + 4* = 4V/2
RT =12 + 32 = V10; RV = V22 + 62 = 2//T0

RS _RT _1 ,p= =
RU-RV-7Z ZR = ZR by the Reflex. Prop. of =.

So ARST ~ ARUV by SAS ~.
31. By the Dist. Formula:

JK=V2%2+12=/5;UM=1/8%2+4%2 =45

JL=]2—4|=2;UN=|-4—4|=8

JK _JL _ A ~ -
M- IN= & ZJ = £J by the Reflex. Prop. of =.
So AJKL ~ AJMN by SAS ~.

AO _ OB

% o= op

12 _ OB

18 -9
—108 = 180B

OB=-6
Since x-coord. of Bis 0, B = (0, —6).

12_2

Scale factor = —=
18 3

33. Image vertices are K'(0, 9), L'(0, 0), M'(12, 0).
By the Dist. Formula:
KL=3;KL =9; LM=4; LU'M =12

KM=1V32+ 42 =5, KM =192 + 122 = 15
All proportions = 3, so AKLM ~ AK'L'M by SSS ~.

CHAPTER TEST, PAGE 508

—6-4_ 5
1. slopeof ¢ ==8=4_ _35
Sope ot =20+6 ~ 8
5 35
2 55w
5w=28
w=5.6in.

3. Z4B=/Nand £C = ZP; yes, by AA ~;

~ ratio = AB =40 _ 2. A ABC ~ AMNP

MN ™~ 60 3

Holt Geometry



DE_5 _5DG_40 _5
"HJ 22 2" HL 16 2

yes; since all 4 are rt. 4 and therefore =;

~ ratio = g; DEFG ~ HJKL by def.

5. Statements Reasons
1. RSTUis a . 1. Given
2.RU| ST 2. Def. of I
3. ZVRW = LTSW 3. Alt. Int. £ Thm.
4. /ZRWV = LSWT 4. Vert £ Thm.
5. ARWV ~ ASWT 5. AA ~ Steps 3, 4

PR _10
21 18
18PR = 210
2

PR=11%
3

6. CD _ DG
AB  BG
CD _6
259
9CD = 2.5(6) = 15
CD ~1.7 1t
EF _FG
AB ~ BG
EF_3
25 9
9FG =75
FG ~ 0.8 ft

9.5f8in.=5(12) + 8in. =68 in.
3ft=36in.;27 ft = 324 in.
_h _324 _
68 36

h=68(9) = 612 in. = 51 ft
plan length of AB 15

10. AB T30
1.25 _ 15
AB ~ 30
37.5 = 1.5AB
AB = 25 ft

11. By the Dist. Formula:

AB =132+ 12 =4/10; AD = V9% + 3% = 3\/10

AC=|3-5|=2,AE=|-1-5|=6

AD-AE" 3 ZA = £Aby the Reflex. Prop. of =.
So AJKL ~ AJMN by SAS ~.

12. Ay
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COLLEGE ENTRANCE EXAM PRACTICE,
PAGE 509

1. A BC 4B 2.ci_i
cD ~ DE 21~ 14
BC _4_1 14x =126
9-BC 8 2 x=9
2BC =9 - BC
3BC =9
BC =3

Since BDis horiz., y-coord. of Cis 1;
soC=(1+31)=(4,1).

3.D;x+ y+z=750,000and x:y:z=4:5:6

z__ _ 6 _2
750,000 4+5+6 5
5z =1,500,000
z = 300,000
4. D 5.D
3% __h In any square, all &
9 12 arert 4, so =; all sides
42 =9h are =.
h =4%ft=4ft8in.
Holt Geometry





