Solutions Key

4

Triangle Congruence

ARE YOU READY? PAGE 213

1. F 2.D
3.B 4. A
5.E 6. 35°
7. 90°
8—11. Check students’ drawings.
12.%x+7=25
=7 =7
9y =18
2(18)
=——==4
9
2 4
13.3x—== —
3. 3x 3 g
"3 '3
3x=2
-2
X=3
1 12
14. x——= =
i
"5 '5
_13_,3
X=75 =%
_ 21 g
15. 2y= 5y—=— 16. tis 3 times m.
2 t=3m
-5y -5y -
-_21
3y = >
- 7_31
y=52=33
17. Twice xis 9 ft. 18. 53° + twice yis 90°.
2x=9 53 + 2y =90
19. Price ris price pless  20. Half jis b plus 5 oz.
25. 1;
—j=b+5
r=p-25 2

4-1 CLASSIFYING TRIANGLES,
PAGES 216-221

CHECK IT OUT! PAGES 216-218

1. ZFHG and ZEHF are complementary.
mZ£FHG + mZEHF = 90°
mZFHG + 30° = 90°
mZFHG = 60°
All 4 are equal. So AFHG is equiangular by
definition.

2. AC=AB=15
No sides are congruent. So AACD is scalene.
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3. Step 1 Find the value of y.

FG = GH
FG = GH
3y—4=2y+3
3y =2y+7
y=7
Step 2 Substitute 7 for y.
FG=3y—4 GH=2y+3
=3(7)—4=17 =2(7)+3=17
FH=5y— 18
=5(7) - 18 =17
4a. P=3(7) =21in. b. P=3(10) = 30in.
100 = 21 = 418 100 =+ 30 = 31
4 triangles 21 3 triangles 3

THINK AND DISCUSS, PAGE 218
1. DE, EF, LE; EF, FD, £F; FD, DE, 4D

2. Possible answer: ::

3. No; all 3 4 in an acute A must be acute, but they
do not have to have the same measure;
possible answer:

%

4. In an equil. rt. A, all 3 sides have the same length.
By the Pyth. Thm., the 3 side lengths are related by
the formula ¢® = a° + b2, making the hyp. c greater
than either a or b. So the 3 sides cannot have the
same length.

A Classification

|

By sides: By 4:
equil.: 3 = sides acute: 3 acute &
isosc.: at least 2 = sides equiangular: 3 =
scalene: no = sides acute &

rtolrt. £

obtuse: 1 obtuse £

EXERCISES, PAGES 219-221
GUIDED PRACTICE, PAGE 219
1. An equilateral triangle has three congruent sides.

2. One angle is obtuse and the other two angles are
acute.

3. 24DBCisart. Z.
So ADBCis art. A.

4. /ABD and £ZDBC are
supp.
ZABD + «DBC = 180°
£ABD + 90 = 180

ZABD = 90°
/ABDisart. Z. So
AABDis art. A.
5. m£ZADC = m£ZADB + m«ZBDC
=31+70=101°

ZADC is obtuse. So AADC is an obtuse A.
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10.

11.

.EG=3+3=6, 7. EF=3, EH=38,
EH=8,GH=28 FH=74
EH= GH No sides are congruent,
Exactly two sides are so AEFH is scalene.
= 350 AEGH s isosc.

.GF=3,GH=8,FH=17.4

No sides are congruent, so AHFG is scalene.

. Step 1 Find y.

6y=4y+ 12
2y =12
y==6
Step 2 Find side lengths.
A is equilateral, so all three side lengths = 6y = 36.

Step 1 Find x.
2x+1.7=x+24
2x =x+ 0.7

x =07

Step 2 Find side lengths.
X+24=0.7+24=31
2x+1.7=2(07)+17=14+17 =31
4x+05=4(0.7) +05=28+05=33

Perimeter is
P=3+3+15
=75cm

50 +7.5= 6% earrings
The jeweler can make 6 earrings.

PRACTICE AND PROBLEM SOLVING,
PAGES 219-221

12.
13.
14.

m4ZBEA = 90°;rt. A
m«£BCD = 60 + 60 = 120°; obtuse

m«£ABC = 30 + 30 = 60°
m£ABC = m£ZACB = m4£BAC; equiangular

15. PS = ST = PT; equilateral
16. PS = RS, so PS= RS = 10; RP = 17; isosc.
17. RT=10+ 10 =20, RP =17, PT = 10; scalene
18. Step 1 Find z. 19. Step 1 Find x.
3z—1=2z+5 8x+14=2x+6.8
3z=z+6 8x =2x+54
2z =6 6x =54
z=3 x =0.9
Step 2 Find side Step 2 Find side
lengths. lengths.
z+5=3+5=8 8x+1.4=28(09) +1.4
3z—1=33)—1=8 =72+14
4z—4=43)—-4=28 =8.6
2x+ 6.8 =2(0.9) + 6.8
=18+6.8
=8.6
20a. Check students’ b. Possible answer:
drawings. scalene obtuse
XY, YZ XZ, £X, Y,
4
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21. PQ+ PR+ QR =60
PQ+ PQ+4PQ = 60

10
—PQ =60
3 Q

3
= =18f
PQ 10(60) 8 ft

PR = PQ = 18 ft
OR=iPQ=i(18) — 24 ft

22. 150 - 60 = 2— 2 complete trusses

23. 24. Not possible: an
equiangular A has only
acute 4.

25. 26.

27. Not possible: an 28.
equiangular A must
also be equilateral.

29. Let x represent each side length.
X+ x+x=105
3x =105
x =35in.

30. AB= AC, so A is isosc.
/BAC and £CAD are supp., and ZCAD is acute; so
/BAC is obtuse.
AABC is isosc. obtuse.

31. AC = CD and m£ACD = 90°.
AACD is isosc. rt.

32. (4x—1)+ (4x—1)+ x=34
9x—2=134

9x= 36

x=4

33a. E 22nd Street side = —(Broadway side) —

=1(190) —8=-87f¢
2(190) 8 =87 ft

5th Avenue side = 2(E 22nd Street side) — 1
=2(87) —1
=173 ft

b. All sides are different, so A is scalene.

34. No; yes; not every isosc. A is equil. because only
2 of the 3 sides must be =. Every equil. A has 3 =
sides, and the def. of an isosc. A requires that at
least 2 sides be =.

35. S; equil, acute 36. S; scalene, acute

A [~
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37. A; 3 congruent sides, so always satisfies isosceles
A classification

38. s= g The perimeter of an equil. A is 3 times the

length of any 1 side, or P = 3s. Solve this formula
for s by dividing both sides by 3.

39. Check students’ constructions.
40a. DE? = AD? + AE?

2 . [10\?
=5+ (%)
=25+ 25 =50

DE =+/50 = 5v2 cm
Think: CE = DE.

CE = DE = 5\/2 cm
b. Think: DE bisects ZAEF.
m/ DEF = %mAAEF

:
= —_— = 4 o
5(90) = 45

Think: ZCEF = £/DEF, so m£ZCEF = 45°.
m£ZDEC = m£ZDEF + mZCEF

=45 + 45 =90°
c. CE = DE and mZDEC = 90°
isosc. A;rt. A
TEST PREP, PAGE 221
41.D
3s=P o
3s=36=
° 1 ° 2
=—|36+%
s 3( + 3)
= 122n.
9
42. F 43.D
By graphing, ALMNhasnort. Z.
RT = RS # ST, so
ARST is isosc.
44. 3
P=AB+ BC+ AC
1 5 1 1
EX+Z+E X+EX+Z
1 1 1,5, 1
_(2 1+2)x+4+2+4

CHALLENGE AND EXTEND, PAGE 221

45. Itis anisosc. A since 2 sides of the A have length
a. ltis also a rt. A since 2 sides of the A lie on the
coord. axes and form art. Z.
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46. Statements Reasons
1. AABC is equiangular. 1. Given
2. LA=/B=/C 2. Def. of
equiangular A
3. EF|| AC 3. Given
4. /BEF = /LA, 4. Corr. £ Post.
LBFE= /£C
5. ZBEF = /B, 5. Trans. Prop. of =
/ZBFE= /B
6. ZBEF = /BFE 6. £ = to the same
Z are =.
7. AEFB is equiangular. 7. Def. of

equiangular A

47. Think: Each side has the same measure. Use the
expression y + 10 for this measure.

3(y+ 10) = 21
3y+30 = 21
3y =-9
y=-3
48. Step 1 Find x. Think: Average of x + 12, 3x + 4,

and 8x — 16 is 24.

%(x+12+3x+4+8x—16)=24

1
—(12x) =24
5129
4x =24
X= 6
Step 2 Find side lengths.
xX+12=6+12=18
3x+4=3(6)+4=22
8x —16 = 8(6) — 16 = 32
longest side — average =32 — 24 =8
SPIRAL REVIEW, PAGE 221
49. y = X
51. y=x°
52. F; skew lines do not intersect and are not parallel.
53. T

54.

50. y=x

F; Possible answer: 30 has a 0 in the ones place,
but 30 is not a multiple of 20.

55.
56.

y =4x+ 2 has slope 4. Line is || to y = 4x.

dy=—-x+8
y= —%x+2

Slope is neg. reciprocal of 4. Line is 1 to y = 4x.

1
7.—y=2
5 2y X

y=4x
Line coincides with y = 4x.

_2y = lx
21
y= _ZX
Slope is neg. reciprocal of 4. Line is 1 to y = 4x.

58.
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GEOMETRY LAB: DEVELOP THE
TRIANGLE SUM THEOREM, PAGE 222

TRY THIS, PAGE 222
1. When placed together, the three 4 form a line.
2. yes
3. mZA+ m4£B + m£ZC = 180°
4. The sum of the Z measures in a A is 180°.

4-2 ANGLE RELATIONSHIPS IN
TRIANGLES, PAGES 223-230

CHECK IT OUT! PAGES 224-226

1. Step 1 Find mZNKM.
mZKMN + mZMNK + mZNKM = 180°
88 + 48 + mZNKM = 180
136 + mZNKM = 180
mZNKM = 44°
Step 2 Find mZMJK.
MZJIMK + mZJIKM + mZMJIK = 180°
44 + 104 + mZMJK = 180
148 + mZMJK = 180
mZMJK = 32°

2a. Let acute 4 be ZA, 4B, with mZA = 63.7°.
mZA + m4£B = 90°
63.7 + m«£B =90
m«£B = 26.3°

b. Let acute £ be ZC, £D, with mZC = x°.
mZC + m«ZD = 90°
X+ msZD =90
m«ZD = (90 — x)°

c. Let acute 4 be ZE, ZF, with mZE = 482°,
MZE + mZF = 90 5
482 4 m/F =90
m/F = 41%

3. mZACD = m£ZABC + mZBAC
6z—9=90+2z+1
4z =100
z =25
MZACD = 6z—9 = 6(25) -9 = 141°

4., LP=/T
mZP =m«T
2x° = 4x° — 32
_2x° = _32
X =16
So mzP = 2x° = 32°.
Since m4ZT=m«4ZP, m4T = 32°.
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THINK AND DISCUSS, PAGE 226

1.

2.

4
Since £3 and Z4 are supp. 4, m£3 + m£4 = 180°
by def. Z1 + £2 + £3 = 180° by the A Sum Thm.
By the trans. Prop. of =,

m4£3 + mZ4 = mZ1 + m4£2 + m£3. Subtract m£3
from both sides. Then mZ4 = mZ41 + mZ2.

2;6

Theorem Words Diagram
A Sum The sum of m41 +m42 +
Thm. the measures mZ3 =180°

of the int. &

ofa Ais 180°. e j&
Ext. £ The measure of mZ4 =ms1 +mZ42
Thm. anext. Zofa A

is = to the sum of

the measures of

its remote int. 4.

4

Third & If2 4 0f1 A L1 =142
Thm. are=1to2 4 of

another A, then

the third pair of

4 are =,

EXERCISES, PAGES 227-230
GUIDED PRACTICE, PAGE 227

1.
2.

Possible answers: think “out of the way”

Exterior Z is next to ZE. So the remote interior 4
are £D and ZF.

. auxiliary lines
. Think: Use A Z Sum Thm.

180 =3y +13+2y+2+5y—5

180 = 10y + 10
170 = 10y
y =17

. Deneb: 3y + 13 =3(17) + 13 = 64°

Altair: 2y + 2 = 2(17) + 2 = 36°
Vega: 5y — 5 = 5(17) — 5 = 80°

.20.8+ms£ =90 7. y+ m£ =90

mZ = 69.2° mZ = (90 — y)°
2

.24§+m4=90

10
4 =65—
m 653
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9. msLM+ m«LN = m4LNPQ
3y+1+2y+2=48
5y+3=48
5y =45
y=9
mZM =3y +1=3(9) + 1 =28°

mZK+ mZL = m£ZHJL
7X+6x—1=90
13x =91
xX=7
msLL=6x—1=6(7) —1=41°

11. m£ZA + m4B =117
65 + msZB =117
m«ZB = 52°
mZA + m£B + m£ZBCA = 180
117 + m«£BCA = 180

10.

mZBCA = 63°
12. ZC = ZLF 13. LS =/U
mZC=msZF mZS =mzZU
4x*> = 3x° + 25 5x—11=4x+9
xX* =25 x =20
m£C = 4x° = 100° ms£S = 5x — 11
mZF =m«C = 100° = 5(20) — 11
= 89°
mZU = m«ZS = 89°
14. «/C=1Z
m£C =msZ

4x+7=3(x+5)
4x+7 =3x+ 15
x=28
mLC =4x+7 =4(8) + 7 = 39°
ms£ZZ=m«sZC = 39°

PRACTICE AND PROBLEM SOLVING, PAGES 228-229

15. mZA+ m£ZB+ mZP =180
39 +57 + msZP =180

96 + mZP =180

mZP = 84°

16. 76%+m4=90 17. 2x+ mZ = 90
m4=13%° mZ = (90 — 2x)°
18. 56.8 + mZ = 90
mZ = 33.2°
19. Think: Use Ext. Z Thm.

mLW 4+ msLX = msLXYZ
5x+2+8x+4=15x— 18

13x+ 6 =15x— 18
24 = 2x
x =12
msZXYZ=15x— 18
=15(12) — 18 = 162°

Think: Use Ext. Z Thm and subst. mZC = m«D.
mZC + m4£D = m£ZABD
2msZD = m£ZABD
2(6x—5)=11x+1
12x—10 = 11x+ 1
x=1
mZC=m«D
=6x—5
=6(11) —=5=161°

20.
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21

22,

23.

24.

25.

. Think: Use Third £ Thm.

LN = LP
mZN = m«ZP

3y° =127 — 144
—9y° = —144

Y’ =16
mZN = 3y? = 3(16) = 48°
mZP =m«N = 48°

Think: Use Third & Thm.
Q= /S
mZQ=m«LS
2x°=3x° — 64
64 = x°
mZQ = 2x° = 2(64) = 128°
m4S=msZQ = 128°

Think: Use A Z Sum Thm.

mZ1 + m£2 + m4£3 = 180
X+4x+7x =180

12x =180
x =15

mZ1 = x=15°

m42 = 4x = 60°

m«£3 = 7x = 105°

Statements Reasons

1. ADEF with rt. ZF 1. Given
2. msLF=90° 2. Def. of rt. £
3. msLD + m£LE + m4F 3. A Sum Thm.

= 180°
4. msLD + mZE + 90° 4. Subst.

=180°
5.m«D + m£ZE = 90° 5. Subtr. Prop.
6. £D and ZE are comp. 6. Def. of comp. &

Proof 1:
Statements Reasons
1. AABC is equiangular 1. Given
2. mLA=msLB=m«C 2. Def. of
equilangular
3. mZLA+ m4LB + msC 3. A Sum Thm.
= 180°
.mZA + mZA + mZA = 180° | 4. Subst. prop
m4ZB + m4ZB + m4ZB = 180°
m£C + m4£C + m«£C = 180°
5.3m«A = 180°, 5. Simplify.
3m«£B = 180°,
3m«C = 180°
6. mZA = 60°, m«£B = 60°, 6. Div. Prop.
m«£C = 60° of =

Proof 2:

/A, £B, and £C are all congruent, so their
measures are equal. The sum of the three £
measures is 180°, by A Sum Thm. Therefore,

3 « (common Z measure) = 180°. So the common

Z measure is 60°. That is,
mZA=msZB=m«ZC = 60°.
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26. Step 1 Write an equation.

27.

41 =1-m4s2 =
m 4m

mz1 = 11mz2
4

m4£1 + m4£2 =90

1%m42 +mZ2 =90

9 -
m42 =90

ms2 = %(90) = 40°

1 5

+(40) = 50

B E

A A

Step 2 Since the acute 4 of art. A are comp. write
and solve another equation.

Step 3 Find the larger acute £, mZ1.

3.msZC =180° - mZA — m«B

4. msD + mZE + mZF = 180°
5. m£F=180° — m4£D — m£ZE

c D F
Statements Reasons
. AABC, ADEF, LA = 4D, . Given
(B=/E
2. mLA+ m4LB+ msZC=180° | 2. A Sum Thm.

3. Subtr. Prop.

of =

4. A Sum Thm.
5. Subtr. Prop.

of =
6. MZA=msD, mZB=mZE |6.Def. of= 4
7.mZF=180° — mZA — m«B | 7. Subst.

8. mLF=m«sC 8. Trans. Prop.
of =
. LF=/C . Def.of = &
28. Statements Reasons
1. AABC with ext. ZACD 1. Given
2. mZA+ msZB + mZACB 2. A Sum Thm.
= 180°
3. mZLACB + m£ZACD = 180° | 3. Lin. Pair Thm.
4. m£ZLACD = 180° — mZACB | 4. Subtr. Prop.
of =
5.mZACD = (m£ZA + m£ZB + | 5. Subst.
m£ACB) — m£ZACB
6.mZACD = mZA + m«B 7. Simplify.

29. Think: Use Alt. Int. 4 Thm.
m£ZWUX + m£ZUXZ = 180
m£ZWUX + 90 = 180
mZ WUX = 90°

So AUWXis art. A.
mZUXW + mZXWU = 90
mZUXW + 54 = 90
mZUXW = 36°
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30.

31.

32.

33.

34.

35.

36a
c

e.

37.

38.

39.

LXWU, LZUWY, and LYWV are supp. 4.
mZXWU + mZUWY + m£LYWV = 180
54 + mZUWY + 78 = 180
mZUWY + 132 = 180
mZUWY = 48°

Think: Use Third & Thm.
LWUY = £ZXY
LUYW = £XYZ
LWZX = LUWY

mZLWZX = mZUWY = 48°

£XYZand £LWZX are acute 4 inart. A.
msLXYZ + m£LWZX = 90
m4£XYZ + 48 = 90
msXYZ = 42°

Let £1, £2, and 43 be internal 4. Let Z4, £5, and
/£6 be external 4.

Think: Use Ext. £ Thm.

mZ4 = ms£1 + mZ2

mZ1 = m«£2 = 60°

SomZ4 =60 + 60 = 120°.

Likewise, m£5 = m«£6 = 120°.

Ext. £ sum = mZ4 + m4£5 + m£6 = 360°

Think: Use Third £ Thm.
ZSRQ = LRST
mZSRQ = m£ZRST = 37.5°

Let acute £ measures be x° and 4x°.
X+ 4x =90
5x=90
x=18
Smallest Z measure is x° = 18°.

. hypotenuse b. x° + y° + 90° = 180°
. X0+ y°=90 d. z° = x° + 90°

x and y are comp. £

measures.

x+y=90 z=x+ 90
374+ y=90 z=37+90
y=2583° z=127°

P N

The ext. 4 at the same vertex of a A are vert. 4.
Since vert. £ are =, the 2 ext. 4 have the same
measure.

Statements Reasons

1.AB1 BD,BD 1 CD, 1. Given
LA=/LC
2. ZABD and ZCDBare rt. 4 | 2. Def. of L lines
3. m£LABD = m«£CBD 3. Def. of rt. &
4. LABD = £CDB 4. Rt. £ = Thm.
5. ZADB = £CBD 5. Third 4 Thm.
6. AD | CB 6. Conv. of Alt.
Int. £ Thm.
Check students’ sketches. Ext. Z measures = sums

of remote int. Z measures: 155°, 65°, and 140°.
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40a. m£FCE = 1m£DCE

1

=1(90) = 45°
1(0)

m/FCB = %mAFCE

1

=145y =225°
145)

b. mZCBE + m£BEC + m£ZBCE = 180
mZ£ZCBE + 90 + 22.5 = 180
mZ£ZCBE + 112.5 = 180

mZCBE = 67.5°

TEST PREP, PAGE 230

41. C
128 =71+ x
x =57

42. F
(25 + 10) + 58 + 66 = 180
25+ 134 =180
25 = 46
s=23

43. D

mZA + m£ZB = m«ZBCD
m£ZB=m«4ZBCD — mZA

Let 2x, 3x, and 4x represent the £ measures. The
sum of the £ measures of a A is 180°, so

2x + 3x + 4x = 180°. Solving the eqgn. for the
value of x, yields x = 20. Find each measure by
subsituting 20 for x in each expression.

44,

2x = 2(20) = 40; 3x = 3(20) = 60; 4x = 4(20) = 80.

Since all of the 4 measure less than 90°, they are
all acute 4 by def. Thus the A is acute.

CHALLENGE AND EXTEND, PAGE 230
45. 117 = (2% + 7) + (61 — y)

117 = y* + 68
49 = P
y=7o0r-7

46. Art. A is formed. The 2 same-side int. 4 are
supp., so the 2 4 formed by their bisectors must be
comp. That means the remaining £ of the A must
measure 90°.

47. Since an ext. Z is = to a sum of 2 remote int. 4, it
must be greater than either £. Therefore, it cannot

be = to a remote int. Z.

48. Possible sets of £ measures:

(30, 30, 120), (30, 60, 90), (60, 60, 60)
Probability = %
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49. Let mZA = x°.
1
/B=11(x) —
m 1 -5
msC = 2%()() -5
mZA + m4£B+ m«ZC = 180
X+ 1%()() —5+2%(x) —5=180

5x—10=180
5x=190
X = 38

mZA = x° = 38°
SPIRAL REVIEW, PAGE 230

50. x| =21 o 1 4
)| =10 =4 | —1 8
51.
x | =2 0 1 4
fx)| s 1 2 17
52. x | =2 0 1 4
fx)| 30 | 14 9 6
53. Use Seg. Add. Post.  54. AD= CD # AC
MN + NP = MP Isosc.
4+ NP=6
NP = 2in.
NP + PQ= NQ
2+4=NQ
NQ =6 in.
55. BD, CD, BC are % 56. AB, AD, BD are %
Scalene Scalene
57. AD= CD= AC
Equilateral

4-3 CONGRUENT TRIANGLES,
PAGES 231-237

CHECK IT OUT! PAGES 231-233
1. Angles: LL = ZLE, LM = LF, LIN= LG, LP= £LH
Sides: LM = EF, MN = FG, NP = GH, LP = EH
AB = DE
2x—2=6
2x=18
x=4

2a.

b. Since the acute 4 of art. A are comp.
m£ZB + m«C = 90
53 + m£ZC =90
m«£C = 37°
LF=/C
m£ZF=m«C = 37°
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Statements Reasons
1. LA= 4D 1. Given
2. /BCA = LECD 2. Vert. 4 are =.
3. LABC = £DEC 3. Third 4 Thm.
4. AB= DE 4. Given
5. AD bisects BE, and BE 5. Given
bisects AD.
6. BC = EC, AC = BC 6. Def. of bisector
7. AABC = ADEC 7. Def. of = A
Statements Reasons
1. JK || ML 1. Given
2. ZLKJUN = ZMLN, 2. Alt. Int. £ Thm.
ZJKN = LLMN
3. £ UNK = LLNM 3. Vert. £ Thm.
4. JK = ML 4. Given
5. MK bisects JL, 5. Given
and JL bisects MK.
6. JN= LN, MN = KN | 6. Def. of bisector
7. AJKN = AMLN 7. Def. of = A

THINK AND DISCUSS, PAGE 233

1. Measure all the sides and all the 4. The trusses are
the same size if all the corr. sides and 4are =.

Angles: Sides:
LP= /] PQ=iM
2Q0=4M QR= MIN
ZR=LN PR= N

EXERCISES, PAGES 234-237
GUIDED PRATICE, PAGE 234

1. You find the 4 and 2. /B
sides that are in the
same, or matching,
places in the 2 A.
3. LM 4. RT
5. ZM 6. NM
7. ZR 8. £T
9. JK=FG 10. LG =LK
JK = FG mZG = msZK
3y—15=12 4x—20=108
3y=27 4x =128
y=9 x =32
KL=y=9
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1. Statements Reasons
1.AB|| CD 1. Given
2. LABE = /CDE, 2. Alt. Int. £ Thm.
/BAE = /DCE
3.AB= CD 3. Given
4. E'is the mdpt. of AC 4. Given
and BD
5. AE = CE, BE = DE 5. Def. of mdpt.
6. LAEB = LCED 6. Vert. £ Thm
7. AABE = ACDE 7. Def. of = A
PRACTICE AND PROBLEM SOLVING, PAGES 235-236
12. Statements Reasons
1. LUST = £LRST, £U = £ZR | 1. Given
2. £LSTU = £STR 2. Third 4 Thm.
3.SU= SR 3. Given
4. ST= ST 4. Reflex. Prop.
of =
5. TU=TR 5. Given
6. ARTS = AUTS 6. Def. of = A
13. LM 14. CF
15. ZN 16. 4D
17. £ADB= /CDB 18. AB=CB
m£ADB = m£CDB AB = CB
4x+10=90 y—7=12
4x = 80 y=19
x =20
m£ZC = x+ 11 =31°
19. Statements Reasons
1.4N= £ZR 1. Given
2. MPbisects ZNMR 2. Given
3. ZNMP = /RMP 3. Def. of £ bisector
4. LNPM = LRPM 4. Third 4 Thm.
5. Pis the mdpt. of NR | 5. Given
6. PN= PR 6. Def. of mdpt.
7. MN = MR 7. Given
8. MP = MP 8. Reflex. Prop. of =
9. AMNP = AMRP 9. Def. of = A
20. Statements Reasons
1. ZADC and £BCD are | 1. Given
rn. &
2. LADC = £BCD 2.Rt. £ = Thm.
3. ZDAC = £CBD 3. Given
4. LACD = £BDC 4. Third & Thm.
5. AC = BD, AD = BC 5. Given
6. DC= DC 6. Reflex. Prop. of =
7. AADC = ABCD 7. Def. of = A

Holt Geometry




21,

23.

25.

b.

AGSR = AKPH,
ASRG = APHK
ARSG = AHPK,

22. RVUTS = VWXZY

AB = DE 24, LL= /P
AB = DE mZL=m«ZP
2x—10=x+20 X +10=2x>+1
x=30 9=x
AB=2x—10 mZL = x* + 10
=2(30) — 10 =50 =9+10=19°
BC = QR
BC = QR
6X+5=5x+7
x=2
BC=6x+5
=6(2) +5=17
26a. KL = ML by the def. of a square.
Statements Reasons
1. JKLM is a square. 1. Given
2. KL= ML 2. Def. of a
square
3. JLand MK are | 3. Given
bisectors of each other.
4. MN = KN 4. Def. of
bisector
5. NL = NL 5. Reflex. Prop.
of =
6. ZMNL and ZKNL are 6. Def. of L
r. 4.
7. ZMNL = £KNL 7.Rt. £ = Thm.
8. ZNML = £NKL 8. Given
9. ZNLM = £ZNLK 9. Third 4 Thm.
10. ANML = ANKL 10. Def. of = A

Copyright © by Holt, Rinehart and Winston.
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27. B
A 5 C
Statements Reasons
1.BD 1L AC 1. Given
2. LADB and £CDB are 2. Def. of L
rt. 4.
3. ZADB= /CDB 3. Rt. £ = Thm.
4. BD bisects ZABC. 4. Given
5. £ZABD = £CBD 5. Def. of
bisector
6. LA=/LC 6. Third 4 Thm.
7.AB= CB 7. Given
8. BD= BD 8. Reflex. Prop.
of =
9. Dis the mdpt. of AC. 9. Given
10. AD = CD 10. Def. of mdpt.
11. AABD = ACBD 12. Def. of = A

28. Possible answer:

4 cm
2.5cm

H

3.2cm 2. cm

29. Solution Ais incorrect. ZE = ZM, so mZE = 46°.

30. Yes; by the Third 4 Thm., ZK = ZW, so all 6 pairs
of corr. parts are =. Therefore, the A are =.

TEST PREP, PAGE 236

31.B

Matching up 4, AABC = AFDE.
32. G

LN = /S M = LR
m4ZN=m«LS m£ZM = m«ZR
62=2x+8 58 =3y—2
54 = 2x 60 = 3y
x =27 y =20

33.D

mZY =180 — (m£X + m£2)
=180 — (M£A + m£C)
=180 — 60.9 = 119.1°
34.J
P=MN+ NR + RM
=SP+ QP+ SR+ RQ
=33+30+10+24 =97

Holt Geometry




CHALLENGE AND EXTEND, PAGE 237

35.

36.

37.

P=TU+ UV+ VW+ TW
149 =6x+7x+3+9x—8+8x— 11
149 = 30x — 16
165 = 30x
x=255
Yes; UV = WV =415, and UT = WT = 33.
TV = TV by the Reflex. Prop. of =. It is given that
LVWT = £VUT and ZWTV = £LUTV.
ZWVT = £UVT by the Third 4 Thm. Thus
ATUV = ATWV by the def. of = A.

LE= /A
mZE=msA
¥ —10=90
¥? =100
m4£D =m«sZH
=2)° - 132
=2(100) — 132 = 68°

Statements Reasons

.RS=RT:- 4S=/T
.ST=TS

. LT=/S

.LR= /R
.ARST = ARTS

1. Given

2. Reflex. Prop. of =
3. Sym. Prop. of =
4. Reflex. Prop. of =
5. Def. of = A

a A~ WO N =

SPIRAL REVIEW, PAGE 237

38.

39.

40.
42.
43.

44.
45.

P(both even) = P(cube 1 even).P(cube 1 even)
1 1

2 2

P(sumis 5) = P(1, 4) +
4 1

3 9

4
P

acute 41. rt.

obtuse

Step 1 Find x.
3x+20+4x+ x+ 16 =180
8x + 36 = 180
x=18
Step 2 Find mzQ.
mZLQ=4x=72°

mZP = 3x + 20 = 74°

MZQRS = m4ZP + mZQ
=72 + 74 =146°

MULTI-STEP TEST PREP, PAGE 238

1.

AB= AD
AABD is isosc. A;
mZA = 90°
AABDisrt. A

Copyright © by Holt, Rinehart and Winston.
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2. mZEBD = %mAEBC

:
= — = 45°
5(90) = 45

(DB bisects rt. ZABC.)
m<£BDE = +m/ADB

[STE VY

1
—mZAD
(2m C)

-1 %(90)) = 225°
(DE bisects ZADB, and DB bisects rt. ZABC.)

mZBED = 180 — (mZEBD + m£BDE)
=180 — (45 + 22.5) = 112.5°

(A Sum Thm.)
Statements Reasons
1. DB bisects ZABC and ZEDF | 1. Given
2. LEBD = /LFBD; 2. Def. of £
/ZEDB = /FDB bisector
3. «DEB = /DFB 3. Third &4 Thm.
4. BE = BF;, DE = DF 4. Given
5. DB = DB 5. Reflex. Prop.
of =
6. AEBD = AFDB 6. Def. of = A

READY TO GO ON? PAGE 239

N =

N o o AW

. rt. A, since ZACBisrt. £
. equiangular, since m£BAD = 30 + 30 = 60°

=m«£B=m£ZADB

. obtuse, since mZADE = mZB + mZBAD = 120°
. isosc., since PQ= QR =5, PR=8.7
. equilateral, since PR= RS=PS=5
. scalene, since PQ=8.7,QS=5+5=10,PS=5
. MLM + msZN = m4NLK

6y + 3 +84=151 -2y
8y =64
y=28
mZM = 6y + 3 = 51°

. mZC+ msD =m£ZABC

90 + 5x=20x— 15
105 = 15x
x=7
mZ£ZABC = 20x— 15 = 125°

.MZLRTP=m4ZR + m4£T =55 + 37 = 92°
10.
12.
14.

EF 1. JL

ZE 13. ZL
PR=SU 15. /S = /P
PR = SU mZS =msZP
14 =3m+2 2y =46
12 =3m y=23
m=4

PQ=2m+1=9

Holt Geometry



16. Statements Reasons
— —> .
1. AB || CD 1. Given
2. ZBAD = Z/CDA 2. Alt. Int. £ Thm.
3.AC 1 CD,DB | AB 3. Given.
4. L/ACD and ZDBA are rt. £ | 4. Def. of L
5. ZACD = /DBA 5.Rt. Z = Thm.
6. ZCAD = /BDA 6. Third &4 Thm.
7.AB= CD, AC = DB 7. Given
8. AD= DA 8. Reflex. Prop.
of =

9. AACD = ADBA 9. Def. of = A

GEOMETRY LAB: EXPLORE SSS AND SAS
TRIANGLE CONGRUENCE,
PAGES 240-241
TRY THIS, PAGE 240241
1.
2.

yes

It is not possible. Once the lengths of the 3 straws
are determined, only 1 A can be formed.

. To prove that 2 A are =, check to see if the 3 pairs
of corr. sides are =.

4. Three sides of 1 A are = to 3 sides of the other A.
. yes

. No; once 2 side lengths and the included £ measure
are determined, only 1 length is possible for the third
remaining side.

7. To prove that 2 A are =, check to see if there are
2 pairs of = corr. sides and that their included &
are =.

8. Check students’ work.

. Two sides and the included Z of 1 A are = to
2 sides and the included Z of the other A.

4-4 TRIANGLE CONGRUENCE: SSS AND
SAS, PAGES 242-249

CHECK IT OUT! PAGES 242-244

1. Itis given that AB = CD and BC = DA. By the
Reflex. Prop. of =, AC = CA. So AABC = ACDA
by SSS.

2. ltis given that AB = BD and ZABC = £DBC. By
Reflex. Prop. of =, BC = BC. So AABC = ADBC
by SAS.
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3. DA=3t+ 1
=3(4)+1=13
DC=4t—3
=4(4)—3=13
mZADB = 32°
mZCDB = 2f
=2(4)% = 32°
DA = DC, DB = DB, and ZADB = /CDB
So AADB = ACDBby SAS.

4. Statements Reasons
1.QR= QS 1. Given
—
2. QP bisects ZRQS 2. Given

3. ZRQP = £LSQP
4.QP= QP
5. ARQP = ASQP

3. Def. of £ bisector
4. Reflex. Prop. of =
5. SAS Steps 1, 3, 4

THINK AND DISCUSS, PAGE 245

1. Show that all six pairs of corr. parts are =; SSS;

SAS

2. The SSS and SAS Post. are methods for proving A
= without having to prove = of all 6 corr. parts.

[ 1
How are they alike? How are they different?
Both posts. use 2 sides For SSS the included part
and an included corr. is a side. For SAS the
part. included part is an Z.

3.

EXERCISES, PAGES 245-249
GUIDED PRACTICE, PAGES 245-246

1. 4T

2. ltis given that DA = BC and AB = CD. BD = DB
by the Reflex. Prop. of =. Thus AABD = ACBD by

SSS.

. ltis given that MN = MQ and NP = QP. MP = MP
by the Relex. Prop. of =. Thus AMNP = AMQP by
SSS.

. ltis given that JG = LG, and GK = GH. £JGK =
ZLGH by the Vert. £ Thm. So AJGK = ALGH by
SAS.

. When x=4, Hl= GH=3,and /= GJ =5.
HJ = HJ by the Reflex. Prop. of =. Therefore,
AGHJ = AIHJ by SSS.

. When x=18, RS= UT=61,and _
m£SRT = m£ZUTR = 36°. RT = TR by the Reflex.
Prop. of =. So ARST = ATUR by SAS.

7. Statements Reasons
1. JK= ML 1. Given
2. LUKL = LMLK 2. Given
3.KL=LK 3. Reflex. Prop. of =
4. AJKL = AMLK 4. SAS Steps 1,2, 3

Holt Geometry



PRACTICE AND PROBLEM SOLVING, PAGES 246-248

8. ltis given that BC = ED = 4 in. and
BD = EC = 3 in. So by the def. of =, BC = ED,
and BD = EC. DC = CD by the Reflex. Prop. of =
Thus ABCD = AEDC by SSS.

9. Itis given that K/ = LJand GK = GL. GJ = GJ by
the Reflex. Prop. of =. So AGJK = AGJL by SSS.

It is given that ZC and ZB are rt. 4 and

EC=DB. /C= /Bbythe Rt. £ = Thm. CB= BC
by the Reflex. Prop. of =. So AECB = ADBC by
SAS.

10.

11. When y = 3, NQ= NM = 3, and QP = MP = 4.
So by the def. of =, NQ = NM, and QP = MP.
mZM = m£Q = 90°, so ZM = £Q by the def. of =
Thus AMNP = A QNP by SAS.

12. When t=5, YZ =24, ST = 20, and SU = 22. So
by the def. of =, XY = ST, YZ= TU, and XZ= SU.
This AXYZ = ASTUby SSS.

13. Statements Reasons

1. Bis mdpt. of DC 1. Given
2.DB= CB 2. Def. of mdpt.
3.AB L DC 3. Given
4. /ABD and ZABC 4. Def. of L
arert. &
5. ZABD = /ABC 5.Rt. Z = Thm.
6. AB= AB 6. Reflex. Prop. of =
7. ANABD = NABC 7. SAS Steps 2, 5, 6

14. SAS (with Reflex. Prop of =)
15. SAS (with Vert. 4 Thm.)

16. neither 17. neither

18a. To use SSS, you need to know that AB = DE
and CB = CE.

b. To use SAS, you need to know that CB = CE.

19. QS=V12+2%2=1/5
SR=V424+0%=4
QR=1V3%+22 =13
TV=\124+22 =15
VWU=V4%+0% =4

TU=1/3%+22=+/13

The A are = by SSS.

AB=\12 + 4% =77
BC=V4?+3°=5
AC=15%+12 =26
DE=\12+ 42 =17
EF=V42+3%=5

DF=\4%+0°=4
The A are not =

20.
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21. Statements Reasons
1. £2ZVY = LWYV, 1. Given
LZVW = LWYZ
2. mLZVY = m£LWYV, 2. Def. of =
m£LZVW = m£LWYZ
3. mzLZVY + m£LZVW 3. Add. Prop. of =
=msLWYV + mZWYZ
4. mLWVY = ms2zZYV 4. / Add. Post.
5. ZLWVY = £2ZYV 5. Def. of =
6. W=YZ 6. Given
7. VY=YV 7. Reflex. Prop. of =
8. AZVY = AWYV 8. SAS Steps 6, 5, 7
22a. Measure AB and AC on 1 truss and measure DE

and DF on the other. If AB = DE and AC = DF,
then the trusses are = by SAS.

b. 3.5 ft; by the Pyth. Thm., BC = 3.5 ft. Since the A
are congruent, EF = BC.

23.
N7 6/ \e
1 3

24. AB=AC BC =DC
4x =6x— 11 X+4=5x-7
11=2x 11 =2x
x=55 x=55 v

By the def. of =, AB= BD, and BC = DC. AC = AC
by the Reflex. Prop. of =. Thus AABC = AADC by
SSS.

Measure the lengths of the logs. If the lengths of the
logs in 1 wing deflector match the lengths of the logs
in the other wing deflector, the A will be = by SAS
or SSS.

Yes; if the A have the same 2 side lengths and the
same included Z measure, the A are = by SAS.

25,

26.

27. Check students’ constructions; yes; if each side is =
to the corr. side of the second A, they can be in any

order.

TEST PREP, PAGE 248

28. C
In | and Ill, two sides are congruent with an
congruent angle in between so | and Il are similar
by SAS.

G

SAS proves AABC = AADC, so

AB+ BC+ CD+ DA=AB+ CD+ CD+ AB
=121 +78+7.8+ 121
=39.8¢cm

29.

30. A
ZF and £J are the included 4, so ZF = £J proves

SAS.

Holt Geometry



31.J

EF = EH
EF = EH
4x+7=6x—14
11 =2x
x=25.5
CHALLENGE AND EXTEND, PAGE 249
32. Statements Reasons
1. Draw DB. 1. Through any 2 pts.
there is exactly one
line.
2. LADC and £BCD are | 2. Given
supp.
3.AD| CB 3. Conv. of Same-Side
Int. 4 Thm.
4. LADB = £CBD 4. Alt. Int. £ Thm.
5.AD= CB 5. Given
6. DB = BD 6. Reflex Prop. of =
7. AADB = ACBD 7. SAS Steps 5, 4, 6
33. Statements Reasons
1. ZQPS = LTPR 1. Given
2. ZRPS = LRPS 2. Reflex. Prop. of =
3. ZQPR = ZTPS 3. Subst. Prop. of =
4. PQ= PT,PR=PS |4.Given
5. APQR = APTS 5. SAS Steps 3, 4

34. MZLFKJ + mZKFJ + mZFJK = 180
2x + 3x+ 10 4+ 90 = 180
5x = 80
x=16
KJ = HJ = 72, so KJ = HJ by the def. of =.
£FJK = ZFJHby the Rt. Z = Thm. FJ = FJ by the
Reflex. Prop. of =. So AFJK = AFJH by SAS.

m£KFJ = m£ZHFJ
2x+ 6 =3x— 21

27 = X
FK = FH = 171, so FK = FH by the def. of =.
ZKFJ = ZHFJby the def. of Z bisector. FJ = FJ by
the Reflex. Prop. of =. So AFJK = AFJHby SAS.

SPIRAL REVIEW, PAGE 249

35.

3. X-8<5 37.2a+ 4 > 3a
2 4>a
x—16<10
X< 26 a<4
2 | 'y | [ W_'_)
-~ T hd T Lk
0 13 26 39 52 8 -4 0 4 8
38. -6m—1<—-13
12<6m
m=2
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39. 4x—-7=21 Given
4x—7+7=21+7 Add. Prop. of =
4x =28 Simplify.
% = % Div. Prop. of =
x=7 Simplify.
40. %Jr 5=-8 Given
%+5—5=—8—5 Subtr. Prop. of =
a R
==-1 lify.
7 3 Simplify.
4(%) = 4(—13) Multi. Prop. of =
a=-52 Simplify.
41. 6r=4r+10 Given
6r—4r=4r—4r+ 10 Subtr. Prop. of =
2r=10 Simplify.
% = % Div. Prop. of =
r=5 Simplify.
42, LH=/LF
msZH=m4F
X+ 24 =110
x = 86
43. m£LFGE = m£GEH = 36

mZFEG + mZF + mZFGE = 180
mZFEG + 110 + 36 = 180
MZFEG = 180 — 146 = 34°

m£ZFGH = mZFGE + mZEGH
= mZ£LGEH + mZFEG
=36 + 34 =70°

44,

USING TECHNOLOGY, PAGE 249

1. Check students’ drawings.

2. They stay the same size and shape.
3. AABC = ADEF

4. Check students’ measurements.

TECHNOLOGY LAB: PREDICT
OTHER TRIANGLE CONGRUNECE
RELATIONSHIPS, PAGES 250-251
TRY THIS, PAGE 250-251

1. Yes; the A stays the same shape and size if you do
not change AD, mZA, or m4D.

3. Third & Thm.

4. No; the £ measures must stay the same but the
side lengths can change.

2. no

5. Check students’ constructions; yes; yes, AAS.

6. You need 1 side length of the A. If 2 £ pairs and 1
(non-included) side pair are = (AAS), the A are =.

8. 1
10. rt. &

7. many; no
9. rt.

Holt Geometry



4-5 TRIANGLE CONGRUENCE: ASA, AAS,
AND HL, PAGES 252-259

CHECK IT OUT! PAGES 253-255

1. Yes; the A is uniquely determined by AAS.

2. By the Alt. Int. 4 Thm., ZKLN = ZMNL. LN = NL
by the Reflex. Prop. of =. No other congruence
relationships can be determined, so ASA cannot be
applied.

3. (' JL bisects ZKLM. )

Given

@U =/ZMLJ

Def. of £ bisector

J=]r

Reflex.
Prop. of =

LK=4LM

Given

U

AJKL = AIML
AAS

4. Yes; it is given that AC = DB. CB = BC by the
Reflex. Prop. of =. Since ZABC and £DCB are rt.
4, AABC = ADCB by HL.

THINK AND DISCUSS, PAGE 255
1. No; the = sides are not corr. sides.
2. Possible answer: corr. 4 and sides

s N \

Def. of A = SSS SAS
Words All 6 corr. parts 3sidesof 1 A 2 sides and an
of 2 A are =. are = to 3 sides of included Z of
another A. 1Aare=to2
sides and an included
Zin another A.
Pictures /./é; /X" /ﬂ‘
Ll 1
L L
- /}V /\\/ﬂ‘
ASA AAS HL
Words 2 4 andan 2 4 and a side of Aleg and hyp. of 1
included side of 1 A are = to their rt. Aare=toaleg
1Aare=t024 | cor parts and hyp. in another
and included side in another A. rtA.
in another A.
Pictures /} /;
| //0\
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EXERCISES, PAGES 256-259
GUIDED PRACTICE, PAGE 256

1. The included side BC is enclosed between ZABC
and ZACB.

2. 115 ft
28 115°
37°
C
3. Yes; the A is determined by AAS.

4. Yes; by the Def. of £ bisector, ZTSV = ZRSV and
£TVS = LRVS. SV = SV by the Reflex. Prop. of
So AVRS = AVTS by ASA.

5. No; you need to know that a pair of corr. sides

are =.
6a. QS = SQ b. ZRQS = /PSQ
c. Rt. £ = Thm. d. AAS

7. Yes; itis given that ZD and £ZB are rt. 4 and
AD = BC. AABC and ACDA are rt. A by def.
AC = CA by the Reflex. Prop. of =.

So AABC = ACDA by HL.

8. No; you need to know that VX = VZ
PRACTICE AND PROBLEM SOLVING, PAGE 257-258

6 km

10. Yes; the A is uniquely determined by ASA.
11. No; you need to know that ZMKJ = ZMKL.

12. Yes; by the Alt. Int. £ Thm., ZSRT = ZUTR, and
£ZSTR = LURT. RT = TR by the Reflex. Prop. of =.
So ARST = ATURby ASA.

13a. ZA= 4D b. Given
Cc. LC = LF d. AAS
14. No; you need to know that ZKand ZH are rt. 4.

Yes; E is a mdpt. So by def., BE = CE, and

AE = DE. /A and £D are = by the Rt. Z = Thm.
By def., A ABE and ADCE are rt. A. So AABE =
ADCE by HL.

AAS proves AADB = A CDB; reflection
AFEG = AQSR; rotation

15.

16.
17.
18.

19a. No; there is not enough information given to use
any of the congruence theorems.

b. HL can be used, since also JL = JL.

Holt Geometry



20.

21.

22,

23.

24.

25.

Proof B is incorrect. The corr. sides are not in the

correct order.
DJP\
F——>¢

A
C‘L f B

It is given that AABC and ADEF are rt. A.
AC = DF, BC = EF, and ZCand ZF are rt. 4.
£ZC = LFbythe Rt. Z=Thm.

Thus AABC = ADEF by SAS.

Statements Reasons
1.AD || BC 1. Given
2. LDAE = /BCE 2. Alt. Int. £ Thm.
3. LAED = LCEB 3. Vert. £ Thm.
4. AD= CB 4. Given
5. AAED = ACEB 5. AAS Steps 2, 3, 4
Statements Reasons
1. KM 1 JL 1. Given
2. ZJKM and ZLKM are rt. £ | 2. Def. of L
3. LUKM = LLKM 3. Rt. £ = Thm.
4. IM = LM, LMK = ZLMK | 4. Given
5. AJKM = ALKM 5. AAS Steps 3, 4

Since 2 sides and the included £ are equal in
measure and therefore =, you could prove the A =
using SAS. You could also use HL since the A are
rt. A.

Check students’ constructions.

TEST PREP, PAGES 258-259

26.

27.

28.

29.

30.

A
Need ZXVZ = ZXWY for ASA.

J
From figure, 2 corr. side pairs and included £ pair
are =, i.e., SAS.

C

Alt. Int. 4 Thm. gives two = Z pairs, and one non-
included = side pair is given. AAS proves

AAED = ACEB.

G
For AAS, need RT = UW. So:
RT = UW
6y—2=2y+7
4y =9
y=225

No; check students’ drawings and constructions;
since the lengths of the corr. sides of the 2 A are
not equal, the 2 A are not = even if the corr. 4 have
the same measure.
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CHALLENGE AND EXTEND, PAGE 259

31.

32.

33.

34.

Yes; the sum of the Z measures in each A must be
180°, which makes it possible to solve for x and y.
The value of xis 15, and the value of yis 12. Each
A has £ measuring 82°, 68°, and 30°. VU = VU by
the Reflex. Prop. of =. So AVSU = AVTU by ASA
or AAS.

Statements Reasons

1. AABC is equil. 1. Given
2.AC=BC 2. Def. of equil. A
3. Cis mdpt. of DE. 3. Given
4.DC=EC 4. Def. of mdpt.
5. £ZDAC and ZEBC are 5. Given

=. and supp.
6. £LDAC and ZEBC are 6. 4 that are = and

r. 4. supp. are rt. 4.
7. ADAC and AEBCare |7.Def.ofrt. A

rt. A.
8. ADAC = AEBC 8. HL Steps 4, 2

A‘E\ D‘E\\
B C E F

Case 1: Given rt. AABC and rt. ADEF with
LA=/Dand AB = DE

Statements Reasons
1. LA= /D 1. Given
2. AB= DE 2. Given
3. 4B=LE 3. Rt. £ = Thm.
4. AABC = ADEF 4. ASA Steps 1, 2, 3

Case 2; given rt. AABC and rt. ADEF with
ZA=/Dand BC = EF

Statements Reasons
1. £LA= 4D 1. Given
2.BC= EF 2. Given
3.4B=LE 3. Rt. Z = Thm.
4. AABC = ADEF 4. ASA Steps 1, 3, 2

Third 4 Thm.; if the third £ pair is =, then the A are
also = by AAS.

SPIRAL REVIEW, PAGE 259

35.

x-intercept: y-intercept:
0=3x—-6 y=23(0)—6
6 = 3x y=-6
x=2
Holt Geometry



36. x-intercept: y-intercept:
0= —1xt4 y= —0) +4
14 2 y=4 2
2°"
x=28
\_y
SEDENE
-4
37. x-intercept: y-intercept:
0=-5x+5 y=-50)+5
5x=5 y=5
x=1
y
4
2
| | | | | X
SRtaEE
38. AC=10
x> —6=10
X =16
x=4

(Discard x = —4 since AB > 0.)
AB=x+2=4+2=6
BC=x*—2x=4%_2(4)=8

39. mZA+ m£ZB+ msZC =180
53.1 +90 + m£ZC =180
143.1 + m£ZC =180

m«£C = 36.9°

4-6 TRIANGLE CONGRUENCE: CPCTC,
PAGES 260-265

CHECK IT OUT! PAGES 260-261

1. JL= NLand KL = ML, so JL = NL and
By Vert. & Thm., ZMLN = ZKLJ.
By SAS, AMLN = AKLJ.
By CPCTC, JK = NM = 41 ft

Copyright © by Holt, Rinehart and Winston.
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2. :—j— 5
PR bisects ZQPS — ( ZQPR= LSPR >
and ZQRS. ( PR= PR ) ZQRP= ZSRP

4.

Given Yeﬂex. Piop. of E/Def. of £ bisector

ASA
CPCTC
Statements Reasons
1. Jis mdpt. of KM and NL. | 1. Given
2. KJ= MJand LJ = NJ 2. Def. of mdpt.
3. LKJL = LMJIN 3. Vert. £ Thm.
4. AKJL = AMIN 4. SAS Steps 2, 3
5. ZLKJ = ZNMJor £LJLK |5.CPCTC
= LJINM
6. KL || MN 6. Conv. of Alt. Int.
£ Thm.
Use Distance Formula to find side lengths.

K=y @ = (=12 +((=1) - (-2)?
=v/9+1 =410

KL=/((=2) = 2)2 + (0 — (1))
VT T =Vi7

So JK = RS, KL = ST, and JL = RT. Therefore,
AJKL = ARSTby SSS, and LJKL = £LRST by
CPCTC.

THINK AND DISCUSS PAGE 262

1.
2.

SAS; UW=XZ LU= LX LW=1LZ

AABC = ADEF

Ccparc >
@) (=5)
() (=5)
(sc=2rF) (ic=iF)

Holt Geometry



EXERCISES, PAGES 262-265

GUIDED PRACTICE, PAGE 262-263
1. Corr. 4 and corr. sides

2. /BCA = £DCE by Vert. £ Thm, ZCBA =£CDE
by Rt. £ = Thm., and BC = DC (given). Therefore
AABC = AEDC by ASA. By CPCTC, AB = DE, so
AB=DE=6.3m.

3a.

Def. of L b. Rt. £ = Thm.
c. Reflex. Prop. of = d. Def. of mdpt.
e. ARXS = ARXT f. CPCTC
4. Statements Reasons
1. AC= AD, CB= DB 1. Given
2. AB= AB 2. Reflex. Prop. of =

3. AACB = AADB
4. /CAB = /DAB
5. AB bisects ZCAD.

3. SSS Steps 1, 2
4. CPCTC
5. Def. of £ bisector

5. Use Distance Formula to find side lengths.

EF=+/((=1) = (=3)% + (3 — 3)°
=V4+0=2

FG=1/((=2) — (=3))% + (0 — 3)?
_VIT8 =0

EG=1((=2) - (-1)>+ (0 - 3)°
—VTT8 =10

JK=1(0 =2 + ((=1) — (=1)?
=v4+0=2

KL=+(1-2?2+ (@2 (-1)?
_VITE =0

=11 =072+ @—(-1)?
_VTT9=VT0

So EF = JK, FG = KL, and EG = JL. Therefore
AEFG = AJKL by SSS, and LEFG = £JKL by
CPCTC.

Copyright © by Holt, Rinehart and Winston.
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6.

Use Distance Formula to find side lengths.
AB=1/(4-2)?%+(1-23)?

BC=(1 =42+ (1) = 1)2

AC=V(1 =2+ (1) -3)°
VI8 =17

RS=/((=3) — (1) + ((~2) — 0)?

ST= (0= (=3))% + ((=4) — (-2))
—oTd=Vi3

RT=/(0 = (1)) + ((—4) — 0)2
Vi i6=Vi7

So AB= RS, BC = ST, and AC = RT. Therefore
AABC = ARSTby SSS, and ZACB = ZRTS by
CPCTC.

PRACTICE AND PROBLEM SOLVING,
PAGES 263-264

7.

10.

£ZABC = LEDCby Rt. £ =Thm., ZACB = LECD
by Vert. £ Thm., and BC = DC. So AABC = AEDC
by ASA. By CPCTC, AB = DE = 420 ft.

Statements Reasons
1. Mis mdpt. of PQand RS. | 1. Given
2. PM= QM, RM = SM 2. Def. of mdpt.
3. ZPMS = ZQMR 3. Vert. £ Thm.
4. APMS = AQMR 4. SAS Steps 2, 3
5.QR=PS 5.CPCTC
Statements Reasons
1. WX=XY=YZ=ZW |1.Given
2. ZX=XZ 2. Reflex. Prop. of =
3. AWXZ= AYZX 3. SSS, steps 1, 2
4. LW= LY 4. CPCTC
Statements Reasons
1. G is mdpt. of FH. 1. Given
2. FG= HG 2. Def. of mdpt.
3. FG = HG 3. Def. of =.
4. Draw EG. 4. Exactly 1 line
through any 2 pts.
5. EG = EG 5. Reflex. Prop. of =
6. EF= EH 6. Given
7. AEGF = AEGH 7. SSS Steps 3, 5, 6
8. LEFG = LEHG 8. CPCTC
9.41=12 9. = Supp. Thm.

Holt Geometry



11. Statements Reasons
1. LM bisects ZJLK. 1. Given
2. LJIM = LKLM 2. Def. of £ bisector
3. JL = KL 3. Given
4. IM= LM 4. Reflex. Prop. of =
5. AJLM = AKLM 5. SAS Steps 3, 2, 4
6. JM = KM 6. CPCTC
7. M is mdpt. of JK. 7. Def. of mdpt.
12. RS =/ (2= 0)% + (4 — 0)°
=v4+16 =2V5
ST=V((-1) - 22 + (4 - 3)°
\/W = \/_
RT=1/((- +(3-0)7
= \/T = \/_
UV=/((=3) = (=12 + (- 4) - 0)?
=vV4+16=2V5
VW =/ ((—4) — (=3))% + (=1) — (—4))2
=v1+9=V10

UW =/ ((=4) — (=1)2 + (=1) - 0)?

=vo+1=v10

So RS = UV, ST = VW, and RT = UW. Therefore,
ARST = AUVWby SSS, and ZRST = LUVW by

CPCTC.

AB = \/<2 (=12 + (3
=13

13.

©
+
.|;

)2

BC 2)2 4 ((—

=5

(- 2) -

OQ
j‘
&

3)2

>
O
=
r\)

— (=12 + (-2
32

©
+
©

g
m

=
=

|
—
=

13

m
=~
T

F ) — (=1)?

=v0+25=5

V(=1 =22+ (0 -
9+9=3V2

DF

T

(-3))°

SO AB = DE, BC = EF, and CA = DF. Therefore,
AABC = ADEFby SSS, and £ZBAC = LEDF by

CPCTC.

14. Statements

Reasons

QS bisects ZRQT.
/R=/T.

.ZRQS = £TQS
QS= Qs
.ARSQ = ATSQ
.RS=TS

. QSbisects RT.

o A WD

1. AQRS s adj. to AQTS.

1. Given

2. Def. of Z bisector

4. AAS Steps 1, 2, 3
5. CPCTC
6. Def. of bisector

3. Reflex. Prop. of =

Copyright © by Holt, Rinehart and Winston.
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15. Statements Reasons
1. Eis the mdpt. of AC | 1. Given
and BD.
2. AE = CE, BE= DE | 2. Def. of mdpt.
3. ZAEB = /CED 3. Vert £ Thm.
4. NAEB = ANCED 4. SAS Steps 2, 3
5.£ZA= /C 5. CPCTC
6. AB || CD 6. Conv. of Alt. Int. &
Thm.
16a. LADB, ZADC are rt. 4, hyp. lengths are =, corr.
leg lengths are =. So HL proves AADB = AADC.
b. Statements Reasons
1.AD 1 BC 1. Given
2. £ ADB and ZADC are | 2. Def. of L
rt. 4.
3. AADB and AADC 3. Def. of rt. A
are rt. A
4. AB=AC=20in. 4. Given
5.AB= AC 5. Def. of =
6. AD = AD 6. Reflex. Prop. of =
7. AADB = ANADC 7. HL Steps 5, 6
8.BD= CD 8. CPCTC
c. BD® + AD? = AB°
BD? + 10% = 202
=1/400 — 100
=~ 17.3in.
BC =2BD = 34.6in.
17. A are = by SAS. 18. A are = by ASA.
X+ 11 =2x-3 dx+ 1 =6x—41
14 = x 42 = 2x
x=21
19. Statements Reasons
1. PS= RQ 1. Given
2. PS= RQ 2. Def. of =
3. m4£1 =m«4 3. Given
4. /1= /4 4. Def. of =
5.5Q= QS 5. Reflex. Prop. of =
6. APSQ = ARQS 6. SAS Steps 2, 4, 5
7. /43 = /2 7. CPCTC
8. M43 = m«2 8. Def. of =
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20.

21,

22.

23.

Statements Reasons
1. mZ1 =mz2, 1. Given
m4Z3 = mzZ4
2. 41 = /2, /3 = /4 2. Def. of =
3.5Q=SQ 3. Reflex. Prop. of =
4. APSQ = ARSQ 4. ASA Steps 2, 3
5.PS=RS 5. CPCTC
6. PS= RS 6. Def. of =
Statements Reasons
1. PS= RQ, PQ= RS |1.Given
2. PS= RQ, PQ= RS |2.Def. of =
3.5Q= QS 3. Reflex. Prop. of =
4. APSQ = ARQS 4. SSS Steps 2, 3
5. 43 = /2 5. CPCTC
6. PQ| RS 6. Conv. of Alt. Int. &
Thm.

Yes; AJKM = ALMKby SSS, so £LJKM = LLMK
by CPCTC. Therefore, JK || ML by Conv. of Alt. Int.
£ Thm.

C D
The segs. CA, CD, and CB must be =.
LACB = /DCB. It AACB = ADCB by SAS, then
AB = DB.

TEST PREP, PAGES 264-265

24.

25.

26.

27.

28.

C

Only way to get a second Z pair = is first to prove A
are = and then to use CPCTC. But you would use
CPCTC to prove AC = AD directly.

G

LNK =NLM, so by CPCTC ZLNK = ZNLM.

c

6x=x+% 10X + y = 40

5x=2 y=40—10x
2 =40 — 10-%

=3

G

Only corr. parts are ever used. = A, || lines, L lines
all are used.

B
RS=v(@3-22+@B-672=v10
ST=v(2-6°2+(6-62=4

RT=1/(6-32+(6—32=3V2

These lengths only match the A coordinates in B.

Copyright © by Holt, Rinehart and Winston.
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CHALLENGE AND EXTEND, PAGE 265

29.

30.

31.

32.

Any diagonal on any face of the cube is the hyp.
of art. A whose legs are edges of the cube. Any 2
of these A are = by SAS (or LL). Therefore, any 2
diagonals are = by CPCTC.

Statements Reasons
1. Draw MK. 1. Through any 2 pts.
there is exactly 1 line.
2. MK = KM 2. Reflex. Prop. of =
3. JK=1LM JM= LK |3.Given
4. AJKM = ALMK 4. SSS Steps 2, 3
5. 4d= /L 6. CPCTC
Statements Reasons
1. Ris the mdpt. of AB. | 1. Given
2. AR=BR 2. Def. of mdpt.
3.RS L AB 3. Given
4. ZARS and ZBRS 4. Def. of L
arert. A
5. ZARS = /BRS 5. Rt. £ = Thm.
6. RS= RS 6. Reflex. Prop. of =
7. AARS = ABRS 7.SAS Steps 2, 5, 6
8. AS=BS 8. CPCTC
9. LASD = /BSC 9. Given
10. Sis the mdpt. of DC. | 10. Given
11.DS=CS 11. Def. of mdpt.
12. AASD = ABSC 12. SAS Steps 8, 9, 11

LA = LE (given), ZBand £D are rt. 4 (from figure),
and BC = CD (from figure). Therefore,
A ABC = AEDCby HL. By CPCTC, AB = DE.
By Pythag. Thm.,
CD? + DE® = CE?
DE? = 21% — 10°

AB = DE =+/441 —100 ~ 18 ft

SPIRAL REVIEW, PAGE 265

33.

34.

35.
36.
37.

Y x

X ===
n

90 =90 + 84 + 93 + 88 + 91 + X/6

X = 6(90) — (90 + 84 + 93 + 88 + 91) = 94

P;=3.95+0.08m
P,(75) = 3.95 + 0.08(75) = 9.95
P, = 0.10-min(m, 50) + 0.15.max(m — 50, 0)
P,(75) = 0.10(50) + 0.15(75 — 50) = 8.75
The second plan is cheaper.
reflection across the x-axis
translation (x, y) — (x =3, y — 4)

Yes; it is given that ZB = /D and BC = DC.
By Vert. £ Thm., ZBCA = £DCE. Therefore,
AABC = AEDC by ASA.

Holt Geometry



CONNECTING GEOMETRY TO ALGEBRA:
QUADRATIC EQUATIONS, PAGE 266

TRY THIS, PAGE 266
1. Method 1: Factoring 2. Method 2: Quadratic

FG=FE Formula
X —3x=18 =4 £4/16 — 4(1)(-12)
X —3x—18=0 —4+8 2(1)
(x—6)(x+3)=0 =
x=6o0r-3 = —6o0r2
3. Method 1: Factoring 4. Method 2: Quadratic
YX=YZ Formula
, X~ —4x=12 X_—Zi\/4—4(1)(—3)

X" —4x—-12=0 —2i42(1)
(x—6)(x+2)=0 =
x=6o0r-2 — _3or1

4-7 INTRODUCTION TO COORDINATE
PROOF, PAGES 267-272

CHECK IT OUT! PAGES 267-269

1. You can place the longer leg along the
y-axis and the other leg along the x-axis.

Y
4

X

—4—20}24

2. Proof:
AABC s art. A with height AB and base BC.

The area of AABC = %bh

= %(4)(6) = 12 square units

By Mdpt. Formula, coordinates of
p=|(9 ! 46 ! 0) — (2, 3). The x-coord. of Dis
height of AADB, and base is 6 units.

The area of AADB = %bh

= %(2)(6) = 6 square units

Since 6 = %(1 2), area of AADBis % area of AABC.
3. Possible answer:

y
(0,4p) (4p. 4p)
X
(0,0 (4p, 0)
Copyright © by Holt, Rinehart and Winston. 88
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4. AABCis art. A with height 2j and base 2n.
The area of AABC = %bh

= %(2”)(2]) = 2nj square units

By the Mdpt. Forumla, the coords. of D are
(n, j). The base of AABC is 2j units and the height
is nunits.

So the area of AADB = %bh
= %(2/')(17) = njsquare units

Since nj = %(an), the area of AADB is % the area of
ANABC.

THINK AND DISCUSS, PAGE 269

1. Possible answer: By using variables, your results
are not limited to specific numerical values.

2. Possible answer: The way you position the figure
will affect the coords. assigned to the vertices and
therefore, your calculations.

3. Possible answer: If you need to calculate the
coords. of a mdpt., assigning 2p allows you to avoid
using fractions.

4. Use origin as a vertex.

y y

Center figure at origin.

Center side of figure at origin.

y y

Use axes as sides of figure.

EXERCISES, PAGES 270-272
GUIDED PRACTICE, PAGE 270
1. Possible answer: In coordinate geometry, a coord.

proof is one in which you position figures in the
coord. plane to prove a result.

Holt Geometry



4. By the Mdpt. Forumla, the coords of A are (0, 3) and
the coords. of B are (4, 0).
By the Dist. Formula,

PQ=1/(0-8)%+ (6 — 0)
=1/(-8)% + 6% =+/64 + 36
= /100 = 10 units.

AB=1/(0— 42 + (3 - 0)
—V(-4?+32 =16 +9
=+/25 = 5 units.

SoAB:%PO.

5. Possible answer:
y

(0, m)

(0,0) (n, 0)

6. Possible answer:

Y

(0, b) (a b)

(a 0)

A

R (2b,0) x
(0,0) B Q

By the Mdpt. Formula, the coords. of A are (0, a)
and the coords of B are (b, 0).
By the Dist. Formula,

PQ=1/(0 - 2b)° + (28> AB=1/(0 — b) + (a— 0)°
=1/(-2b)? + (2a) =1 (=b)?+ 2
=\4b® + 44° =1b? + &° units
=2\ b? + a2 units

So AB=%PO.

PRACTICE AND PROBLEM SOLVING,
PAGES 270-271

8. Possible answer:
y

-2 |0l 2

9. Possible answer:

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

89

10.

11.

12

13.

14.

y
B C
8.
Eé oF
4..
Al D X
0

2 2
6+6 0+ 10
F= , =(6,5
( > " 2 ) (6.5)
BC = /(6 — 0)% + (10 — 10)2 = 6 units.
EF = \/(6 —0)2 + (5 — 5)% = 6 units.
Possible answer:
(0,2m) ! (2m, 2m)
X
(0,0) @2m, 0)
Possible answer:
y
0.% (3x, X)
X
(0,0) (3x,0)
y
D
A (0,2a) (2¢,2a)
E F
(0,0) (2¢,00 x
B C

By the Mdpt. Formula, the coords. of E are (0, a)
and the coords of Fare (2c, a).
By the Dist. Formula,

AD =1/(2¢c — 0)2 + (2a — 2a)°

= (20)2 = 2c units.
Simlarly,

EF=1/(2c— 0% + (a— a)°

= (20)2 = 2c units.

So EF = AD.
Let endpts. be (x, y) and (z, w). By Mdpt. Formula,
0, 0) = (MM
x+z_| 2 2
5=
xX+z=0
zZ =—X
y+w -0
y+w=0
w=-—y

Endpts are (x, y) and (—x, —).

Holt Geometry



15a.

16.

17.

18.
20.

21.

22.

. Total distance = EW + WC

=/B-02+(3-02+/(6-32+ (037>
=3V/2 +3V2=6V/2x85
Let A= (0,0), B=(a, 0),and C = (0, 2a).
Perimeter = AB + BC + CA
—a+/(0-a%+ (a-0)2+2a
= a(3 +V/5) units
AABC has base AB, height AC.
Area =%bh

%(a)(2a) =a° square units

Let A= (0,0), B= (s, 0), C= (s, ), and D = (0, 0.
Perimeter = AB+ BC + CD + DA

=S+ t+ s+ t=2s+ 2tunits
Area = £w = st square units
(n, n) 19. (p, 0)
V(=23.2 — (—25))2 + (31.4 — 31.5)% ~ 1.8 units
V(=24 — (=23.2))2 + (31.1 — 31.4)% ~ 0.9 units

V(=24 — (=25))% + (31.1 — 31.5)2 ~ 1.1 units

1.8 is twice 0.9. The dist. between 2 of the locations
is approx. twice the dist. between another 2
locations.

AB = /(70 = (=30))2 + ((=30) — 50)2
~ 128 nautical miles

_[=30+70 50+ (=30))
Mdpt. of AB = 0 5 , > ]
= (20,10)

So, Pis the mdpt of AB.

0. -

The area of the rect. is A = ¢w = 3(2) = 6 square
units. For ARST, the base is 3 units, and the height
is 1 unit. So the area of

ARST = %bh = %(3)(1) = 1.5 square units.

1

Since 2(6) = 1.5, the area of ARST is % of the area

of the rect.

Copyright © by Holt, Rinehart and Winston.
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23. By Dist. Formula,
\/ 2 2
AB =14/ (X, — Xx1)" + (Vo — y4)” and

X1 + X2 2 y1 + y2 2
e (] P
_\/(x1+x2 2x1)2 (y1+y2 2y1)2
B 2 2 2 2
= 10— x0% + 2, - 1y)?
= I = x)* + 2 = yy)?
So AM=%AB.
24. y
ol
L M
K P X
2 oy [ )
Proof: By Dist. Formula,
KL=v(—2+2%+(1-32=v0+4=2

MP=v(1-12+@B-12=0F4=2

iM=y(—2-12+3-3%=y/9+0=3
PK=y/(1+22+(1-1)2=1/9+0=3

Thus KL = MP and LM = PK by Trans. Prop. of =.
KL = MP and LM = PK by def. of =, and KM = MK
by Reflex. Prop. of =. Thus AKLM = AMPK by
SSS.

25. You are assuming the figure has a rt. Z.

26a. BD=BC + CD
=AE+ CD

=28+ 10=238in.
By Dist. Formula,

DE =/ CD? + CE?
CE? = DE? - cD?
CE=1V26% — 10% = 24 in.
b. B= (24, 0); C = (24, 28); D = (24, 38); E = (0, 28)

TEST PREP, PAGE 272
27. B; Mdpt. Formula shows B is true.
28. F; G, H, and J are all possible vertices.
29. D; Perimeter=a+ b+ a+ b=2a+2b

147 2+8

30. Hi |~ ——=]=@5=C

CHALLENGE AND EXTEND, PAGE 272
31. (a+ ¢ b)
32. (n+p—n,h—h) = (p, 0)

33. Possible answer: Rotate A 180° about (0, 0) and
translate by (0, 2s). The new coords. would be
(0, 0), (2s, 0), (0, 2s).

Holt Geometry



34. Eis intersection of 2 given lines. At E, y = gfx and

y= —gfx+ 29.
9y _9
fx_ fx+ 29

Set egns. = to each other.
Combine like terms.
Simplify.

Given

Subst.
Simplify.

SPIRAL REVIEW, PAGE 272
—18 +1/18% — 4(8)(-5)
2(8)
=M= —or —2—
16 4
2

1
4
—3+ /(-3)° - 4(1)(-5)

36. x = 0
=‘3“—LT V29 119 0r—4.19

35. x=

1+/(=1)2 = 4(3)(=10)
2(3)
1+ 11
=—% = 2o0r
38. Think:
Use Supp. Int. £ Thm.
X+ 68 =180
x =112

37. x=

—12

39. Think:
Use Alt. Int. £ Thm.
2y + 24 = 68
y=22
40. AB=3
BC=1(=3+1)2+(1-32=2V2
AC=V(=3+42+(1-32=15
ED=3
DF=1/(2— 02+ (-4 +2°2=2V2
EF=v/(2-32+(-4+2°2=15
Therefore, AABC = AEDF by SSS, and
ZABC = ZEDF by CPCTC.

4-8 ISOSCELES AND EQUILATRAL
TRIANGLES, PAGES 273-279

CHECK IT OUT! PAGES 274-275

1. 4.2 % 1013; since there are 6 months between
September and March, the £ measures will be
approx. the same between Earth and the star. By
the Conv. of the Isosc. A Thm., the A created are
isosc., and the dist. is the same.

mZG=mZH=x
m£ZF+ m£ZG+ mZH =180
48 + x+ x =180
2x =132
X = 66
Thus m£ZH = x = 66°.

2a.

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

91

b. m4N=m«P
6y=8y— 16
16 =2y
y=28
Thus m£ZN = 6y = 6(8) = 48°.
3. AJKL is equilateral.
4t—8=2t+1
2t =9
t =45
JL=2t+1
=2(45)+1=10
4. Proof:
By Mdpt. Formula, coords. of X are

(—2a+0 0+2b
2 2

) = (—a, b), coords. of Yare

(2a2+ 0, 0 +22b) = (a, b), and coords of Zare
—2a+2a 0+ 0) _
( ERE )_(0,0).

By Dist. Formula,
xZ=1/(0+ a2+ (0—b)?2=Va+ b? and
YZ=\(0—a?+ (0 —b?=Va+ b?

Since XZ = YZ, XZ = YZ by definition. So AXYZis
isosc.

THINK AND DISCUSS, PAGE 276

1. An equil. A is also an equiangular A, so the 3 4
have the same measure. They must add up to 180°
by the A Sum Thm. So each Z must measure 60°.

=

Equilateral: Equiangular:

ANJVAN

EXERCISES, PAGES 276-279
GUIDED PRACTICE, PAGE 276

1. K
j//\L
2 P‘ 4m VS
70° _ f
R

By the Ext. Z Thm., m£R = 35°. Since
mZR = m4£S by the Conv. of the Isosc. A Thm,,
QR=QS=41m.

legs: KJ and KL
base: JL
base 4: ZJand ZL

Holt Geometry



3. Think: Use Isosc. A Thm., A £ Sum Thm., and PRACTICE AND PROBLEM SOLVING,

Vert. Z Thm. PAGE 277-278
m4ZB=mZA = 31° 12. By Z Add. Post.,, mZATB = 80 — 40 = 40°.
mZA + m4£B + m£ZABC = 180 mZBAT = 40° by Alt. Int. £ Thm. ZATB = £BAT by
31 + 31 + m£LABC = 180 def. of =. Since AABT is isosc. by Conv. of Isosc.
m£ABC = 118° A Thm., BT = BA = 2.4 mi.

mZECD = mZABC =118° 13. Think: use Isosc. A Thm., A £ Sum Thm., and

4. Think: Use Isosc. A Thm. and A Z Sum Thm. Vert. 4 Thm.
mZJ=msZK mZB = mZACB
msZJ+ mZK+ mzZL =180 mZA + m£B + m£ZACB = 180
2mZK + 82 =180 96 + 2mZACB = 180
2mZK= 98 MZACB = 42°
mZK = 49° MmZDCE = m£ZACB = 42°
5. Think: Use Isosc. A Thm. m£D=mZE
mzX =mzY m£D + mZE + mZDCE = 180
5t—13=3t+3 2mZE + 42 =180
2t =16 mZE = 69°
t=8 14. Think: Use Isosc. A Thm. and A Z Sum Thm.
msZX=5t—13 =27° mZU=m«S = 57°
6. Think: Use Isosc. A Thm. and A Z Sum Thm. mZSRU + m£S + mZU = 180
mZB =mzC = 2x m£SRT + m£TRU + 57 + 57 = 180
mZA4+ msZB+ mZC =180 2mZTRU = 66o
4dx + 2x + 2x =180 m«£ZTRU = 33
8x =180
x=225 15. m4ZD =mZE
mZA = 4x = 90° x*=3x+10
7. Think: Use Equilat. A Thm. and A £ Sum Thm. X~ 3x =10 =0
LR=/S=/T (x=95)(x+2) =0

X =50r-2
m£D + mZE + mZF =180
x° +3x+ 10 + mZF =180

mZR+ m4ZS+ m4ZT =180
12y + 12y + 12y=180

=1
36}}; .0 m/F =180 — 50 or 180 — 8
= 130°o0r 172°
8. Think: Use Equilat. A Thm. and A Z Sum Thm.

16. Think: Use Isosc. A Thm. and A Z Sum Thm.
mZA =m«£B = (6y + 1)°
mZA + m4£B+ m«ZC = 180
26y +1)+21y+3=180

LL=/LM= LN
mZL + mZM + m«ZN = 180
3(10x + 20) = 180

30xi 120 33y =165
x=4 )= 5°
9. Think: Use Equiang. A 10. Think: Use Equiang. A mZA=6y+1=231°
Thm. Thm.
7B~ BC = A o TRa AR 17. Think: Use Equilat. A Thm. and A Z Sum Thm.
_ _ LF=/G=ZLH
BO=AcC f=Jx ZF +m£G+ m£H =180
By +2=—y+ 23 7t+ 15 = 10t MEF+ meG +mali=
7y = 21 15 = 3t 3(§+14 =180
y=3 t=5 7428 =120
BC=6y+2 JK =10t 7 =02
=6(3)+2=20 =10(5) =50 ) )
18. Think: Use Equilat. A Thm. and A £ Sum Thm.
11. Proof: . L=/ M= /N
It is given that AABC is rt. isosc., AB = BC, and X mZL + mZM + mzZN = 180
is the mdpt. of AC. By Mdpt. Formula, coords. of X 3(1.5y — 12) =180
are (0 + 2a, 2a+ O) = (a, a). By Dist. Formula, y—8=40
2 2 y =48
AX = \/(51—0)2+(a—251V)2 = ay/2 and
BX=1/(a—0)2 + (a— a)% = avZ = AX. So
AAXB s isosc. by def. of an isosc. A.
Copyright © by Holt, Rinehart and Winston. 9 2 HO" Geomell‘v
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19.

21,

22.
23.
24.
25.
26.

Think: 20. Think:
use Equiang. A Thm. use Equiang. A Thm.
BC= CD = BD XY=YZ=XZ
BC = CD XY =XZ
3 -5 _5,_
2x+2_4x+6 2x_2x 5
6x+8=5x+24 5-=1y
x=16 120
_3 X =
BC = 2x+ 2 X7 — XY
—316) +2 =26 = 2x
2 =2(10) = 20
Proof: It is given that AABC is isosc., AB= AC,

Pis mdpt. of AB, and Qis mdpt. of AC. By Mdpt.
Formula, coords. of P are (a, b), and coords. of Q
are (3a, b). By Dist. Formula,

PC = QB =494 + b?, so PC = QB by def. of =.
always

sometimes

sometimes

never

No; if a base Z is obtuse, the other base £ must
also be obtuse since they are =. But the sum of the
Z measures of the A cannot be > 180°.

27a. PS = PT, so by Isosc. A Thm.,

28.

29.

m£PTS = m£PST = 71°. By A £ Sum Thm,
mZ£SPT + m£ZPTS + m£ZPST = 180
m4£SPT + 71 + 71=180
mZ£SPT= 38°

. PQ = PR, so by Isosc. A Thm.,

m£ZPQR = mZPRQ. By A Z Sum Thm,
mZ£ZPQR + m£ZPRQ + m£ZQPR = 180
2mZ£ZPQR + (M£ZQPS + m£SPT + m£TPR) = 180
2m£ZPQR + 18 + 38 + 18 = 180
2mZPQR= 106
mZPQR = 53°
mZPRQ = 53°

Let 3rd Z of A be Z4.
m4£1 = mZ4 = 58° (Alt. Int. 4 Thm., Isosc. A Thm.)
mZ2 + 58 + 58 = 180
mZ£2 = 64°
mZ£2 + m4£3 = 180 (supp. &)
58 + m«£3 =180
m«£3 = 122°

Let 3rd £ of left A be Z4.
m4£3 = mZ4 (Isosc. A Thm.)
m4£3 + mZ4 + 74 =180
2m«3 = 106
m«£3 = 53°
m4£1 + mZ4 =180 (supp. &)
mZ1 + 53 =180
ms£1=127°
Let 3rd Z of right A be £5.
mZ£2 = m«5 (Isosc. A Thm.)
mZ1 + mZ2 + m£5 =180
127 + 2m£2 =180
m«2 = 26.5°
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30.

Proof: It is given that AABC is isosc., BA = BC,
and Xis the mdpt. of AC. Assign the coords.

A(0, 2a), B(0, 0), and C(2a, 0). By the Mdpt.
Formula, coords. of X are (a, a). By Dist. Formula,
AX = XB = XC = aV/2. So AAXB = ACXBby
SSS.

31. Check students’ drawings. The 4 are approx. 34°,
34°, and 112°. Conjecture should be that A is isosc.
Conjecture is correct since two short sides have
equal measure (V65 units).

32. List all (unordered) triples of natural numbers such
that:

« at least two are equal
« sum of leg lengths > base length
* perimeter is 18
4 A:(5,5,8),(6,6,6),(7,7,4), (8,8, 2).
33. Inleft A: 40 + x + x =180
2x =140
x =70
Inright A: x + 2(8y — 5) = 180
60 + 6y = 180
y=20
34. In left A: all Zs measure 60°.
In right A: obtuse Z measures
180° — 60° = 120°.
2(5x+ 15) + 120 = 180
10x + 150 = 180
x=3
35. D
/) AN
E X F
Statements Reasons
1. ADEF 1. Given
2. Draw the bisector 2. Every Z has a unique
of ZEDF so that it bisector.
intersects EF at X.
3. LEDX = LFDX 3. Def. of £ bisector
4. DX = DX 4. Refl. Prop. of =
5. ZE=/LF 5. Given
6. AEDX = AFDX 6. AAS Steps 3, 5, 4
7. DE= DF 7.CPCTC
36a. £B=«C
b. Isosc. A Thm
c. Trans. Prop. of =

37. ADEFwith £D = LE = /Fis given. Since
ZE = LF, DE = DF by Conv. of Isosc. & Thm.
Similarly, since £D = £F, EF = DE. By the Trans.
Prop. of =, EF = DF. Combining the = statements,
DE = DF = EF, and ADEF is equil. by def.

38. By the Ext. £ Thm., m£C = 45°, so ZA= ZC.

BC = AB by the Conv. of the isosc. A Thm. So the
distance to island C is the same as the distance
traveled from A to B.

Holt Geometry



39. 1. AABC = ZCBA (Given)
2. AB= CB (CPCTC)
3. AABC (Def. of Isosc. p)

40. Two sides of a A are = if and only if the 4 opp.
those sides are =.

41. Statements Reasons
1. AABC and ADEF | 1. Given
2. Draw E—lso that 2. Through any 2 pts.
FG = CB. there is exactly 1 line.
3.FG=CB 3. Def. of = segs.
4. AC = DF 4. Given
5./ZC, LFarert. 4. 5. Given
6. DF 1 EG 6. Def. of 1 lines
7. 4LDFGisrt. £ 7. Def. of rt. £
8. Z/DFG= /C 8. Rt. Z = Thm.
9. AABC = ADGF 9. SAS Steps 3, 8, 4
10. DG = AB 10. CPCTC
11. AB= DE 11. Given
12. DG = DE 12. Trans. Prop. of =
13. 4G = ZLE 13. Isosc. A Thm.
14. Z/DFG = £LDFE 14. Rt. £ = Thm.
15. ADGF = ADEF 15. AAS Steps 13, 14,12
16. AABC = ADEF 16. Trans. Prop. of =
42. A
m£ZVUT = ms£ZVTU
2msZVUT + m4LVTU + m4£TUV = 180
2m£ZVUT + 20 = 180
mzZVUT = 80°
mZ£ZVUR + m£ZVUT = 90
mZ£VUR + 80 = 90
mZVUR = 10°
43. H 44. 13.5
y+10=38y-5 6t— 9 + 4t+ 4t=180
15 =2y 14t =189
1 t=135
= 7=
y=1%

CHALLENGE AND EXTEND, PAGE 279

45. ltis given that JK = JL, KM = KL, and mZJ = x°. By
the A Sum Thm.,
mZJKL + mZJLK + x° = 180°. By the Isosc. A

Thm., mZJKL = m£ZJLK. So 2(mZJLK) + x° = 180°.

or mZJLK = (1802——)()9 Since MZKML = mZJLK,

mZKML = (%)0 by the Isosc. A Thm. By the

A Sum Thm., mZMKL + mZJLK + m£ZKML = 180°

_ o_{180—x\o_{180—x\°
orm£ZMKL = 180 — > ]
Simplifying gives mZMKL = x°.
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46. Let A= (x, y).
42° = AB?
= AC? y
(x—2a)° +
x2—4ax+4az+y2

47. (2a, 0), (0, 2b), or any pt. on the L bisector of AB.

SPIRAL REVIEW, PAGE 279

48. X +5x+4=0
(x+4)(x+1)=0

49. x*—4x+3=0
(x=3)(x—=1)=0

X =—4 x=3or1
or —1
50. X—2x+1=0  51.m=t2_JL
(x=1Nx-1=0 o (1
X=1 = _(_ )
60—2
_ Yo 0 _ YoV
52.m_W 53.m_X2_X1
_—10—(—10)_0 _ =7
- 20 — (=5) - 10—-4
_4_2
6 3
54. Possible answer:
0.9 (59
X
(0,0) (s,0)

MULTI-STEP TEST PREP, PAGE 280

1. Measure AB, BC, and CA. If these three lengths are
the same for each truss, then the trusses all have
the same size and shape by SSS.

2. Statements Reasons
1.CD 1 AB 1. Given
2. ZCDA and £CDB are 2. Def. of L
rt. 4.
3. ACDA and ACDB are | 3. Def. of rt. A
rt. A.
4. AC= BC 4. Given
5.CD = CD 5. Reflex. Prop. of =
6. ACDA = ACDB 6. HL Steps 4, 5

3. AD = DBby CPCTC. AD = BD = 12in. and
AC=BC=V9%+12° =15in.
4. Possible answer: A(0, 0), B(24, 0), C(12, 9)

Holt Geometry



5. m£LA = m«B = 37°
base 4 of anisosc. A are =, so
2mZA + 106 = 180

6. Length of wood = 4(AB + BC + AC)
=4(24 + 15 4+ 15)
=216in.
=18 ft = 3(6 ft)

Cost = (18 ft)($0.80/ft) = $14.40

READY TO GO ON? PAGE 281

1. ltis given that AC = BC, and DC = DC by Reflex.
Prop. of =. By the Rt. £ = Thm., ZACD = ZBCD.
Therefore, AACD = ABCD by SAS.

2. Statements Reasons
1. JK bisects ZMJN. 1. Given
2. ZMUK = £LNJK 2. Def. of £ bisector
3. MJ=NJ 3. Given
4. K= JK 4. Reflex. Prop of =
5. AMUK = ANJUK 5. SAS Steps 3, 2, 4

3. Yes, since SU= US. 4. No; need AC = DB.

5. s 6. Yes; the A is uniquely
determined by ASA.

7. Statements Reasons

1.CD || BEand DE || CB | 1. Given
2. Z/DEC = £/BCE and 2. Alt. Int. £ Thm.

/DCE = /BEC
3.CE=EC 3. Reflex. Prop of =
4. ADEC = ABCE 4. ASA Steps 2, 3
5. 4D = /B 5. CPCTC

8. Check students’ drawings; possible answer: vertices
at (0, 0), (9, 0), (9, 9), and (0, 9).

9. Itis given that ABCD is a rect. Mis the mdpt. of AB,
and Nis the mdpt. of AD. Use coords. A(0, 0),
B(2a, 0), C(2a, 2b), and D(0, 2b). By Mdpt. Formula,

coords. of M are (% 0—;0) = (a, 0), and
coords. of N are (O;—O O+TZb) = (0, b).

Area of rect. ABCD = £w = (2a)(2b) = 4ab.

Area of AAMN = Lbh = %ab, which is - the area
of rect. ABCD. 8

10. mZE=m«D = 2x°
m£C + msZD + m£ZE =180
5x+ 2x+ 2x =180
9x =180
x =20
mZC = 5x = 100°
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All rights reserved.

1.

12.

By Equiang. A Thm,,
RS=RT=ST
RS = RT
2w+ 5=8 —4w
6w =3
w=05
ST=RS=2(05)+5=6

It is given that isosc. AJKL has coords. J(0, 0),
K(2a, 2b), and L(4a, 0). Mis mdpt. of JK, and N is
mdpt. of KL. By Mdpt. Formula, coords. of M are

(0 +22a, 0 +22_b) = (a, b), and coords. of N are
(23 -; 4a, 2b2+ 0) = (3a, b). By Dist. Formula,

MK =1/ (2a— a)° + (2b— b)*> = V &° + b?, and
NK =/ (2a— 33)% + (2b — b)? = V & + b°.

Thus MK = NK. So AKMN is isosc. by def. of
isosc. A.

STUDY GUIDE: REVIEW, PAGES 284-287

1.
3.

isosceles 2. corresponding angles
included side

LESSON 4-1, PAGE 284

4.

equiangular; equilat. 5. obtuse; scalene

LESSON 4-2, PAGE 284

6.

7.

Think: Use Ext. Z Thm.
mZN + mZP = m(ext. £ZQ)
y+y=120
y =60

m«ZN = y = 60°
Think: Use A Z Sum Thm.
mZL + m£LM + m«ZN = 180
8x+2x+1+6x—1=180
16x =180
x=11.25
m«ZN = 6x—1 = 66.5°

LESSON 4-3, PAGE 285

8.
10.

PR=XZ 9. £Y=/Q
mZCAD = m£ZACB 1. CD = AB
2x—3=47 3y+1=15—-4y
2x =150 7y=14
x =25 y=2

CD=3y+1=7

LESSON 4-4, PAGE 285

12.

Statements Reasons
1.AB= DE, DB= AE |1.Given
2. DA = AD 2. Reflex. Prop. of =
3. AADB = ADAE 3. SSS Steps 1, 2

Holt Geometry



13.

14. BC= x* + 36 =
YZ=2x"=2(—
BC=YZ /C=/Z AC= XZ So AABC = AXYZ

15.

LESSON 4-5, PAGE 286
16.

17.

18.

Copyright © by Holt, Rinehart and Winston.

Statements

Reasons

1. GJ bisects FH,

and FH bisects GJ.

2. GK= JK, FK = HK
3. ZGKF = LJKH
4. AFGK = AHJUK

1. Given

2. Def. of seg. bisector
3. Vert. £ Thm.
4. SAS Steps 2, 3

by SAS.

PQ=y—1=25-1=24

ORy25

PR=y" —

y—1)?

— 42 = (252 — (24

(—6)% + 36 = 72
6)2=72=BC

2 —42=7

LM = PQ: MN= QR: LN = PR.
So ALMN = APQR by SSS.

Statements Reasons

1. Cis mdpt. of AG. 1. Given

2.GC=AC 2. Def. of mdpt

3.HA || GB 3. Given

4. LHAC = £BGC 4. Alt. Int. £ Thm.

5. ZHCA = £/BCG 5. Vert. 4 Thm.

6. AHAC = ABGC 6. ASA Steps 4, 2,5
Statements Reasons

1. WXL XZYZ1LZX 1. Given

2. LWXZ, 2£YZX are rt. £. | 2. Def. of L

3. AWXZ AYZX are rt. A. | 3. Def. of rt. A

4. XZ=2ZX 4. Reflex. Prop. of =

5 WZ=YX 5. Given

6. AWZX = AYXZ 6. HL Steps 5, 4
Statements Reasons

1. 4S5, ZVarert. 4. 1. Given

2.48= LV 2. Rt. £ = Thm.

3. RT=UW 3. Given

4. RT = UW 4. Def. of =

5.m4T=msW 5. Given

6. LT=<1LW 6. Def. of =

7. ARST = AUVW 7. AAS Steps 2, 6, 4
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LESSON 4-6, PAGE 286

19. Statements Reasons
1. Mis mdpt. of BD. 1. Given
2. MB = DM 2. Def. of mdpt.
3.BC=DC 3. Given
4.CM=CM 4. Reflex. Prop. of =
5. ACBM = ACDM 5. SSS Steps 2, 3, 4
6. L1 = /2 6. CPCTC
20. Statements Reasons
1. PQ = RQ 1. Given
2.PS= RS 2. Given
3.Q5= QS 3. Reflex. Prop. of =
4. APQS = ARQS 4. SSS Steps 1,2, 3
5. ZPQS = ZRQS 5. CPCTC
6. QS bisects ZPQR. 6. Def. of £ bisector
21. Statements Reasons
1. His mdpt. of GJ, Lis | 1. Given
mdpt. of MK.
2. GH = JH, ML = KL 2. Def. of mdpt.
3.GH=JH, ML = KL | 3. Def. of =
4. GJ = KM 4. Given
5. GH= KL 5. Div. Prop. of =
6. GM= KJ, £G = /K | 6. Given
7. AGMH = AKJL 7. ASA Steps 5, 6
8. ZGMH = £LKJL 8. CPCTC
22. Check students’ y
drawings; e.g., (0, 0), 0.9)
(r, 0), (0, 8)
X
0, 0) (r0)
23. Check students’ y
drawings; e.g., (0, 0), (@.p @p. p)
(2p, 0), (2p, p); (O, p) .
(0,0) (2p, 0)
24. Check students’ y
drawings; e.g., (0, 0), ©8m (8m, 8m)
(8m, 0), (8m, 8m),
(0,8m) X
0,0) (8m, 0)
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LESSON 4-7, PAGE 287

25. Use coords. A(0, 0), B(2a, 0), C(2a, 2b), and
D(0, 2b). Then by Mdpt. Formula, the mdpt. coords
are E(a, 0), F(2a, b), G(a, 2b), and H(0, b). By Dist.

Formula, EF = \/(2a — 8% + (b—0)2 = v/ &2 + b%,
and GH= V(0 — a2 + (b— 2b)% = V &2 + b2
So EF = GH by def. of =.

Use coords. P(0, 2b), Q(0, 0), and R(2a, 0). By
Mdpt. Formula, mdpt. coords are M(a, b). By Dist.

Formula, OM = /(a— 0)2 + (b—0)2 = V &% + b2,
PM=1/(a—0)2+ (b—2b)°=Va+ b and

AM=1/(2a— a2+ (0 — b)% = V& + b2. So
QM = PM = RM. By def., M is equidistant from
vertices of APQR.

Inart. A, &+ b% =2
Ve-32+(5-22=3,
V@ -2+ (2 -5 =10,

2

V@2—-32+(5-5%=1and32+12=(V10)°.
Since 9 +1=10,itisart. A.

26.

27.

LESSON 4-8, PAGE 287

28. Think: Use Equilat. A Thm. and A Z Sum Thm.
m£LK=msL=m«sM
mZK + mZL + mZM = 180

3m«sZM = 180
3(45 — 3x) =180
—45 = 9x
x=-5
29. Think: Use Conv. of Isosc. A Thm.
RS = RT
RS =RT
15y=2y—45
45 = 0.5y
y=9
RS =15y=135
30. AB=BC
AB = BC
X+5=2x-3
8=x

Perimeter = AC + CD + AD
=2AB+ CD+ CD
=2(x+5) + 2(2x + 6)
=6x+ 22
= 6(8) + 22 = 70 units

CHAPTER TEST, PAGE 288

.Rt. A

. scalene A (AC = 4 by Pythag. Thm)
. isosc. A (AC= BC = 4)

.scalene A (BD=4+3=7)

A WO DN =
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10.

1.

12.

13.

14.

. MZRTP = 2m«£ZRTS

mZRTP + m£ZRTS = 180

3mZ£ZRTS = 180
mZRTS = 60°

mZRTS + mZR + m4£S =180
60 + mZR + 43 =180

o mZR = 77°
L= XZ 7. LY =LK
LLl=2sZ 9. YZ= KL
Statements Reasons
1. Tis mdpt. of PRand SQ. | 1. Given
2.PT=RT,S8T=QT 2. Def. of mdpt.
3. LPTS = LRTQ 3. Vert. £ Thm.
4. APTS = ARTQ 4. SAS Steps 2, 3
Statements Reasons
1. LH= /K 1. Given
2. GJ bisects ZHGK. 2. Given
3. ZHGJ = LKGJ 3. Def. of £ bisector
4.JG = JG 4. Reflex. Prop. of =
5. AHGJ = AKGJ 5.AAS Steps 1, 3, 4
Statements Reasons
1.AB1 AC,DC | DB 1. Given
2. ZBAC, ZCDBarert. 4. | 2. Def. of 1
3. AABC and ADCB are | 3. Def. of rt. A
rt. A.
4. AB=DC 4. Given
5.BC= CB 5. Reflex. Prop. of =
6. AABC = ADCB 6. HL Steps 5, 4
Statements Reasons
1. PQ || SR 1. Given
2. ZQPR = £LSRP 2. Alt. Int. £ Thm.
3.45=/£Q 3. Given
4. PR= RP 4. Reflex. Prop. of =
5. AQPR = ASRP 5. AAS Steps 2, 3, 4
6. ZLSPR = LQRP 6. CPCTC
7.PS|| QR 7. Conv. of Alt. Int. &
Thm.
y
(0,3m)
\ X
(0,0 (4m, 0)
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15. Use coords. A(0, 0), B(a, 0), C(a, a), and D(0, a). By 5.D

Dist. Formula, By Equi-£Z A Thm.,
AC =1\/(a— 0%+ (a—0)? = aV2, and ggfg
BD=\/(O—a)2+(a—0)2=a\/§.Since 2x+10=3x—-2
AC = BD, AC = BD by def. of =. 12 = x
16. Think: By Equilat. A Thm., m£ZF = m4£G = mZH.
3m£G = 180
3(5 — 11y) =180
5—11y=60
—11y=55
y=-5

17. Think: Use A Z Sum and Isosc. A Thms.
mZP + mZQ + m£ZPRQ = 180
2(56) + m£ZPRQ = 180
mZPRQ = 68°
By Vert. Z and Isosc. A Thms.,
mZT=m«ZSRT = mZPRQ = 68°.
Using A £ Sum and Isosc. Thms.
m4LS + m4LT + m£LSRT =180
m4£S + 2(68) = 180
mZS = 44°

18. ltis given that AABC is isosc. with coords. A(2a, 0),
B(0, 2b), and C(—2a, 0). D is mdpt. of AC, and E'is
mdpt. pf AB. By Mdpt. Formula, coords. of

D are (M, 0) = (0, 0), and coords. of E are

>
(@, %) — (a, b). By Dist. Formula,

AE =1/(a — 2a)%+ (b— 0)% = Y a*+ b?, and

DE=1/(a— 0%+ (b—0)% = \Va’+ b2,
Therefore, AE = DE and AAED is isosc.

COLLEGE ENTRANCE EXAM PRACTICE,
PAGE 289

1.C
MZEFG = m4ZDEF + mZEDF
Therefore lll is false. Also, since m£ZEDF > 0, | is
true. Il is true as marked in diagram.

2. H
By CPCTC,
mZA=m«C
2x+ 14 =3x—-15
29 = x
mZA + m£DBA + m£ZBDA = 180
(2x + 14) + 49 + m«£BDA = 180
121 + m£BDA = 180
mZBDA = 59°

D
Side lengths are v/10, 5v/2, and 2v/5.

4. H
131° + 49° = 180° (supp. £s)
136° + 44° = 180° (supp. £s)
y =49 + 44 = 93 (Ext. £ Thm.)

Copyright © by Holt, Rinehart and Winston. 9 8 HO" Geomell‘v
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Solutions Key

Problem Solving On Location

CHAPTER 2, PAGES 140-141

THE MYRTLE BEACH MARATHON , PAGE 140

1. Both given rates are equivalent to 7.8 mi/h; time to
complete marathon: (7.8)(26) = 202.8 min = 315 h.

2. There are 5 pts. with medical station and portable
toilets: at 6 mi, 12 mi, 18 mi, 24 mi, and 26 mi.

3. Let x and y be distances from HQ to viewing stand

and from viewing stand to 29th Ave. N.
Given information: x + y = 3.25y, so x = 2.25y.
From map,
1.7+ x+y=43

3.25y =26

y=20.8
x = 2.25y
=2.25(0.8) = 1.8 mi

SOUTH CAROLINA’S WATERFALLS , PAGE 141

1. Waterfalls < 100 ft with 1-way trail length > 1.5 mi:
Mill Creek Falls or Yellow Branch Falls

2a. F; round-trip hike to Mill Creek Falls is > 4 mi, but
falls are < 400 ft tall

b. F; If you hike to Raven CIliff, then you have seen a
waterfall that is > 200 ft tall.

c. T

3. Let height of middle falls be x.
X+ x+ (x+15) =120
3x =105
x=35
Heights are 35 ft, 35 ft, and 35 + 15 = 50 ft.

CHAPTER 4, PAGES 294-295

THE QUEEN’S CUP, PAGE 294

1. Think: Calculate new bearing at each change of
direction.
At A: 50° + 43° =93°, so new bearing is S 43° E.
At C: 43° + 62° = 105°, so new bearing is N 62° E.
At E: 62° + 20° =82°, so new bearing is S 20° E.

2. Speed over first 49 mi is about 10 mi/h. So race
distance (about 80 mi) should take about 8 h.

3. Yes; there is enough information to find mZMXY
(101°). MX and MY are know, so a unique AMXY is
determined by SAS.

THE AIR ZOO, PAGE 295

1. Think: 7-month data will give most reliable mean
painting rate. Use proportions.

n_ __7
28,800 18,327
__7 ~
n= 18,327(28’800) ~ 11 mo

Copyright © by Holt, Rinehart and Winston.
All rights reserved.
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2. Mm4DGF = m£ZEFG = 29° (Alt. Int. £)
Mm£LEGF = m£DGF = 29° (bisected £)
mMZFEG = 180 — (29 + 29)

=180 — 58 = 122°
mZAEG = 180 — m£ZFEG = 58°

3. Think: Solve a Simpler Problem. From diagram,
d+ 150 = 1000, so d = 850 ft.

CHAPTER 6, PAGES 448-449

HANDMADE TILES, PAGE 448

1. Height of tile is h = %(4) =2in.;baseis b=6in;

overlap width is x = 2v/3 in.
Can cut mn tiles, for greatest m and n such that
mb + x < 40 and nh < 12. So ms%(40 — 2/3)

~ 6.1and n s%= 6. Therefore m= n= 6, so

(6)(6) = 36 tiles can be cut.

2. Inside boundary of rect. must be 25 in. by 49 in.
Shorter bases of tiles meet at corners; so if 2m + 1
tiles fit along 25-in. side,

(m+ 1)(1) + m(3) =25
4m+1 =25
4m =24
m=6
So 2(6) + 1 = 13 tiles fit along each 25-in. side.
Similarly, if 2n + 1 tiles fit along 49-in. side,
(n+ 1)(1) + n(3) =49
4n+1=49
4n=48
n=12
So 2(12) + 1 = 25 tiles fit along each 49-in. side.
Total number of tiles = 2(13) + 2(25) = 76 tiles.

3. Let aand b be shorter and longer half-diagonal
lengths, so 2a = b. Each A formed by diags. is a
rt. 2\ with sides a, 2a, and 7, such that
a° + (2a)% = 7°

5a° = 49
a = 9.8
a= 19.8

Diag. lengths are 2v/9.8 ~ 6.26 cm and
44/9.8 =~ 12.52 cm.

THE MILLENNIUM FORCE ROLLER COASTER,
PAGE 449

1. £=310V2 ~ 438.4 1t 2. L=t
438.4 ~ 20t

t=22s

Holt Geometry





