Unit 7 Practice Solutions: The Right Triangie

Chnpter 2 THE PYTHAGOREAN THEORTM Pages 374-376  {(Section 9.2)
Papes 368-589  (Section 9.31) 1 C=2nr=2n(9.8) = 19.6n = 61.58
1 a2 b33 e®E d4f2 eWE 210VZ g5 h2E A= rr? = 1(9.8)% = 96,04 ~ 30172

2 a 5VBYE= 53 bTE cva ¥ G=VE5=5 .
T — a2 \:—' =
d~26 + 144 = V169 = 13 e{;.f;(:f%g £ 3 2 ""fgle‘(%o) %0
B\ ) b CD =5(2n(5) =250~ 7.85
3 a2 b e d2VF 42113 beVE4 T

e2V3 + 33 =53 d6\r2_+5\f§m4\f§-'ﬁwf§+1!§ Saih

8 amEF =180 bmEF =3C=J0n4) =~ 126
BEI2 cil3 ) e+2V8 282 Gax?=9,x=13 '

bxle Bl xed8 cxfaif x=d5 dal+27=3622=0, 1 al64 .
K= 43 0B b1 en 1652 xmtd TxtaT5 45,502 b Arveaof sector DOG = JArea D O
50, w16 B =245 = :li(n(‘l)z)
T oaE-8&x+D=0 ble+8)x-2=0 = dn~ 1257
x =6, -1 x=-6,2 5  Areaof sector ADB = %A}‘ea [oR¢) : )
clx—B)(x—8)=0 A6 x+2)=0 = S5
¥=3,8 x=6,~3 = 12.51 = 38.27
ex:-_Ox-386=0 Flx+HE+4=0 i
{x — 12} (x + 8) x=9, 4 6 miF = %(mﬁ_E)
x = 12,3 = 2(a0)= 45
8 ax(tx-4)=0 b x*-10x=0 }
x=0,4 x(x—10) = 0 7 amsA=3mBO)=3(80) =40 !
x=0,10 b meD =5mBC) = 1(80) = 40 | i
¢ x2-18x=0 do=x2—8x
x(x-13}=0 0 =x(x~8) 8 mBC = 180 ~mAB =180~ 50 = 130
x=0, 13 x=0,8 - mLBCA =$mAB) =(50) = 25
8 a x%+ (212 ={29)¢ b (24 yE=(4)2
%2 = 841 — 441 = 400 y2=16-4 ¢ O=mdptAB
x =20 yi=i2=4.3 0=¢FEhoay
y=2\i"'w:’-‘
c (I +(71)% = 2 10 a 2x2-3x-35=0 10 Q= mdpt DF
16.81 + 5041 = r2 (2% + T —5) = 0 NG i D))
67.22 = 2 X =5, g Slope BE =322 .1
B2 =r Slopeﬁ:zgf}s)z 7
b o2 -18=-llx ¢ x-Tx+9=2x248x+7" 80 DE £ EF,.DEFis ari £.
¥2 4+ 11x—15=0 x2+18x—-2=0 ~ADEFisartA. ;
=k L TRV s E S T T )
2(3) 2
_ —11k\I8E —13 1177
= e =TTy
1t T3~ 3) =+ D(2x +4) 12 OB = 10
2Lz -2 = x4 Bx + 4 OA=17 ,
0= 2x% - 15x + 25 (04)% + (OBY = (AB)}? a ' is at {3, 14) bSiope'—fFJEi—l;‘bﬁhl
D= @x-5)x-5 100 + 49 = (AB)?
"=§5’5 12.2= AB 12 amdK =180 - mHJ - m¥R
13 a thi=-hsinceh <0 b Ix--31 =3 -x sincex <3 g B0 40=120
_ b IR =55 @m) = 9n
cipilgl=(p)(~-Q)=pgsincep<Oandg<0 . C arm
cHM =—="=27 i

d ixl iyh’i:.-wxy\f;siﬁce xx>0andy <0
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13

17 Replace x with & and y with 8 in (x—2)2 + (y —4)2 = 25.
(5-22+{8-4%=25
324+ 4% = 25
9+16 =28
So (5, Nison G O,
Pages 375-388 (Section 9.3)
. oL BE 7 _EF _ HG 8
bl 5 Rl BFT11 ¢ T8 9
HF? = 21 B2 = 77 9-HG = 36
HF =21 - EF =77 HG = 4
4.x 4y 5=
2 a x & b y 9 @ z 8
% = 20 y2 = 86 72 = 45
x = 20 y =6 z = 35
= 25 iy =3 2+8 = 36 +8
2x = 45
AD CDh
3 a Ch T AB Al to hyp to rL A is the mean
é—% = %]2 prop to the seg of hyp.
CD? = 36
CD = 36
Ch = ¢
AD
b A~ % Bach leg of a rt A is the mean
(f-A = % prop bEwn the adj seg of the
CA% = 64 hyp and the total hyp.
CA = 64
CA = 8
114 Section 9.3

O is mudpt of GIT, so

BEX L5 and 3—?:4
24+x = 18 T+y = 8
x =7 y o= 1
OQab (7,1}
G at (-8, 7}

4 £ AWE 2 LDEC, bacause they are vertieal 23, Since 2B

and £C both intersect AD, they are = and .
~ AABE ~ ADCE by AA~.

AARE ~ ATICE, so
A8 DE 4 5
o Ccgech™#

gy d2 2
Ch=%=2%

i g = 2m A JHE = 2(45) = 50

br=5IE = 3% (2n6) =3 (12%) = 35 = 9.42

© TR T

BD

L
B~
CB? =
CB =
B =
CB =

BD

d &5

15

&
16AD
AD

AD
® AC
3
AC
ACE =
AC
AC =

o

CB-

Each leg of a rt A is the mean

BA

CB .

ry prop btwn the adj seg of the

48 hyp and the total hyp.

a8

Vi5 G

43
= % Alt to the hyp of 1t A is the
= :——]—) mean prop to the seg of the
= G4 ) hyp.
=4

%% Bachlegofartais

% (24 +3) the mean prop bwin the

81
V81

)

f Impossible

Given: ZJOM =90°
OK is an alt.

JK
8 oR =
12
OK ™
60 =
OK =

OK =

Eis
OK

2.
5
(KM}

9KM
KM

4 EM+

OK
KM

0K

5
OK?
/60
215

0K

= KM
345
KM
=9(5l).‘
= 45

=5

JE = IM

+
[~
il

: 2

adj seg of the hyp and
the total hyp.

JE JO
Jo ¥ aM
332
gye ~ IM
3TM) = %)

55 = OM?

e
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1

(3v3) (3v3)
3a = 9\!9_

= 9.3
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8§ Given, ET isan alt.

LPRBisavtl.

conet:  DR_RE
G RS_ST

FT is an ali,
LPRSisarbe.
APRSis vt A,
APRT ~ ARBT

FL V=T . S

7 Given: BY isan alt.

LVSKisart s,
Prove: X¥.85V=XS5.¥8
1 SYisan alt.

2 sVSXisarts.
3 AVBXisart A,

4 AXSV ~ AXVS

5 XS _SV
b A ]

6 XY-8V=XS.Y5

8 Pismdpt of TD.

; A0
P=H i@

< I
o

&[0 wm
o

3
-]
1

= 108

¢ = Vio8

e = V568

¢ = 6\3

a+h+ce wheno=9,
b6, e=6{3

9+ 6+ 63

15+ 633

R s

1 QGiven

2 Given

3 Aawithartsisarta,

4 Alttohypofrta—2as
formed are -~ to given rt
A and each other.

B Corr sides of ~ As are

proportional.
X
Y,
v S
1 Given
2 Given

3 AAthatcontainsarts is
arta.

4 Alfto hyp of rt A--2 As
formed are ~ to given 1t
A and each other.

5 Corr sides of — As ave
proportional.

6 Means-extremes products
theorem

9

miHIP = %mfff’ = 25
m HKP = $mflP = 25
m HMP = $mHP = 25

10 mBH = 9(ms RGH) = 2(90) = 180

11 Aren of sector DOG = () (n(10)2) = 25 ~ 78.54

12 a(0,~12)

i3

13

b mABC = 360 - mAQ
mABC = 360 — (2) (360)

mARC = 270

70

o ABC =212 (am(12))
ABC = 18w~ 56.55

mEF = 180 - mFG - mDE
mEF = 180 — 80 — 40
mEF = 60

m£EDF =3 (mEF) = 3(60) = 30

gB _ DB
DB 7 BA
0B 6
6 T3
3.CB = 36
OB = 12

12 maters from B to C

Given: ©0,CD LAB
LACBisarts,

Congt: AD_CD
OIICE: CD=BD
AD' ED
ED"BD

100
2 LACBisarts,
8 AACBisartA.

4 HADC ~ ACDB

AD (OD

% Cp=BD

6 Draw OB and OC

7 OF = 0C.
8 CO LAB
9 LADEisavtZ.

10 £ADCisatts,

A
0
EN_{ =C
8
1 Given
2 Given

3 A A that containg a vt £ is
artA.

4 Al to hyp of vt A2 Ag
formed are ~ to given vk A
and each other.

B Corr sides of ~ As are
proportional.

6 Two pts determine a line.

7 All radii of © are =,

8 Given

B L lines intersect to form
1t £ 5. l

10 Same as 9
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11 TP =0D . 11 Reflexive prop
12 AQDE = A0DC 12 HL
13 B = 0D 13 CPCTC
14 %z%ﬁ 14 Substitution prop
18 a HG = 4 b =86 Blk=§
B = a5 CH=x so BEG= 9+x
GH (F
EH _ EF x_ 6
XF © EG 6§~ Gex
X 3‘\[5 .
3£=x+4§ (% +x) = 36
#x +4) = BE 9% +%%2-36 = 0
x% +dx = 48 249538 =0
Ry dz-45 = 0 (x—-3x+12) = 0
F-B)x+D =0 %= 3,
x =B EG= 94+x
EE = & EG= 9+3
' EG= 12

17 a AD=7,AB=11

AB-AD = DB BD = AB — AD
BD BQ
DB = 4 56 = Ap
4 _CD 8 _BC
IoTi B BC " 12
OD? = 28 BC2 = 9§
CD = 28 BC = vo8
CD = 207 BC = 45
b CD=8,AD:6 dAC:?,AB:lz
DE=AR-6 AD = AB-BD
AD CD -
opb ® TB 12-BD _ 7
6 8 7 12
&~ AB o 144 — 128D = 49
6AB-36 = 64 128D = 95
6AB = 100 BD = 7
AB = 16
AD  BD
18 Eﬁ # D
AD €D
CD  BD
AD CD
BD * CD
e, _tgual 1
Probability = Dossible = 3
1% To find AC To find DC To find DE
AD AC AD _DC AD DL
AC T AB ne = BD AC T EC
4 _AC 4 _DC 4 _ =
AC T 9. DCT 5 8" 9V8 _x
ACZ = 36 DC2 = 20 6x = 85 ~4x
AC =8 nc = 20 10x = 85
BC = 26 x = $V5~18

1i6 Section 8.3

20 Given: R{AABC with

legs aand b and
hypotenuse ¢;
alt h.
Prove: ab=ch
1 a%=cy
L2 bP=ex
3 a%h? = 2xy
4 hZ=xy
5 a?b? = ¢2h?
6 abh=rch
: B .
21 AB:X,% = %
x 6
87 x+8
x(x+35) = 36
w2ibx = 36
w2+ Bx~36 = 0
x—4Hx+8) = 0
x = 4
AB = 4

22 Given: FG 1 GH
L1 comp £3
JH_GH
GH ™ HF
LFG.LGH

2 £lcomp 23

3 Ll=/.2

Prove:

4 L2 ecomnp 23
5 mi2+msd =90

6 mi2+msLd +
LGJH = 180

7 mLGIH = 90

8GILIH

9 LPGHisarttZ,

10 AFGH is a rt A.

C
3 b a
X ¥
A\-*.-g——-y"—wﬁ

1 Bach leg of'a rt 4 is the
mean prop betwn the adj
seg of the hyp and the
total hyp.

2 Same as 1

3 Multiplication prop

4 Altto hyp of rt A is mean
proportional betwn segs
of hyp.

5 Bubstitation

6 Square root of both sides

AB DB
DB = BC
4 _DB
DB~ &
DB2 = 20
DB = V20
DB = 2\5

F

1 Given

2 Given

3 VerlZsares.

4 Substitution

5 Iftwo /s are comp, then
the sum of their measures
is 90.

6 Sum of Zg of A is 180.

7 Subfraction prop

8 If two lines intersect to

form vt £s, then they are L.

9 1 lines intersect to form
rb£s8,
10 Ifa A contains a vt 2, then

itisartA.




11 G it FH

23 Given:

Prove:
1 HEMO rect

PR 1AM

PILHE
ab = fx

HEMGO is a rect.

2 PK LHM, PT L HK

3 di=ff+g)

4+
d2
d2

& L s

7 &b

.. 24 Arithmetic Mean =% {a+h)

. AD CD
Geometric Mean: CD=DB

g=x
=fx
= ab

=fx

11 farayis dra_wn from a
vertex, J o a side, then it
is an alt.

12 Each leg of ari A is the
mean propor betwn the adj
seg of the hyp and the tolal
hyp.

0 L] M
P~k
t
g d
a2
H 5 K
1 Given
2 Given

3 Eachlegof art A is the
mean propor biwn the ad}
geg of the hyp and the
{otal hyp.

4 Opp sides of a rect are =,

5 Substitution

6 Al to hyp of rt A is mean
propor betwn segs of hyp.

T Transitive prop

A

C
o2 X2 - 1
x 8
GMis 4.
3 X
L X 2 an
GM.X = 12,x = 36
GM 15 6,
4 b4
bt — e B
GM'x = g X° = 100
GM ia 10,
= 3.2 !
= 4.8
200 26
ag T YB3

a 1AM = 3@Z+8)
AM =5
2AM = $(3+12)
AM = B
3AM = 3(4 + 25)
AM = 14

2 2 16
278 B
2 2 24

ZHM:T T =5 =%

3t 32
2 2

BHM:E—‘E=§ =5

a*2  Too

b Two positive numbers are unequal in the same order

as their squares,
EN
Ei'—z“b % 7 (Jab)?

4%+ 2ab + b2 .
—

424 2ab+ b2 7 4ab
a%-2ab+b%2 7 0

ab

@a-m2 1?70
{2 —bY> must be > 0 for real numbers a, b,
80 (&%&)23(@2

Pages 387-301 (Section 9.4)

1 a x2+y% =12 b xPay? = 52
48.45% = o2 152 +y2 = 178
18+25 = 12 225 +y? = 289

41 = r2 v4 = 64
T o= 41 y =8
¢ x2+y2 = 12 d xZey? = 12
2492 = 152 122 +y2 = 132
x%4 81 = 225 144 +y% = 169
= 144 ¥ = 144
x = 12 y =5
© x4yl =2 f o x4yl o2
52 + (5V3)? = 2 5%+ 92 = (\20)*
25 + 25v9 = 12 25+y2 = 29
25+ 75 =12 y2= 4
100 = 12 y =
r = 10

g xliy? =P
252+ y2 = (+/38)2

20+ y% = 38
yZ = 18
y = V18 = 32

2 Al sides of a square are =, so each side = %: 3

All 25 of a square are vt £s
If 2 and b ave sides of the square and c is the diagonal,
¢ = a4+ b2

¢? = 324 32
2=9+9
¢? = 18

Vi8 = 342

[




In o vhombus, disgonals ave 1 bis of each other.
BE=FD=8 Aki=EC=6

0

AC LBD

A8?% = 62+ 82
AB% = 25+ 84
AB2 = 160

AB = "\fl{)ﬂ = 10

In a rhombnsg all sides are =, 80
perimater = £(10) = 40,

4 16% 412 = 173
225 + b? = 289

b2 = 64

b=28

Perimeter = 2(15) + 2(8)
P = 30+18 = 46

AJEE = ATGII (AAS), therefore FG = 12,

Since £JGY is a vf £ (Pythagorean Theorem) .

FG? + JG2 = JRS '
122+ JG2 = 167

oA

144 + JG2 = 225
JGé = 51
JG = \Eﬂ = 9

==

In Section 3,7, problem 7 proved that the altitude to the

base of an equilateral A is the median to the base. An

altitude forms rt Zs, so the equilateral & is divided into

2 b As and the sides are 2 and x. The hypotenuse is 4,
22+x%2 = 42 (Pythagorean Theorem)

4+x% =18
2 =12

x = 12 = 23

=

Draw the doited segment.

as=15-7=8b=38 13—
xzm_az+b2 . '

x2 = 6%+ 82 ) ’) :b 8
x2 = 36+ 64 [ 7

=

Y100 = 10

8§ . Since the wall is pexpendicular to the ground, the A
formed is a vt A. Use the Pythagorean Theovem.

48% + x% = 50 '
2304 + x% = 2500 ' g
x2 = 196
X = \]IQE = 14

The foot of the ladder is 14 dm from the wali,

118 Section 9.4

9 a CE3 ¢ (ABY? = 62482
b AC = 11-3 =8 (AB)2 = 36+ 64
CB=8-2=86 (AB? = 100 -
AB = 10 " ‘;*
d Yes
10 PQ = Y3 -+ B-8?
PQ = (122 + (-5)
PQ = 144 + 25
PQ = V160 13 |
il a AC = x,BC=y ¢ AC = 3a,BC = 43

AC2 4 BC2 = AB2Z AB2 = ACZ4+BQ?

2 iy? = AB? ABZ = (3a2)2+ (4a)?
AR = VxZ 42 ABZ = 9a% 4 18a%
h  AB? = 257
AB = f8a
b AC=2,BC = x d AB = 13 AC = 5
ABR? = ACZ + BO2 AB? = AC? .+ B2 |
AR2 = 9% 4 32 (130)% = (5¢)% + BC2
ABZ = 44+ %% 169c% = 25c2 + BC?
AB = Ji+xf BO2 = 144c2
) BC = 12c
12 a AD = £o e Db = “{—}E
CD ~ DB ¢ TB T AB
©DR = (D) 2 s
CD? = 28 9AB = 64
CD = 28 = 27 AB =32 |
b (CD) + DB)? = (CB)2 d (ACY2+ (CB)?Z = (AB)?
64 +36 = (CB)? 212+ (CB)?2 = 29%
100 = (CBY? 441+ {CB)¥ = B41
CB = 10 (CBY = 400
- CB = 20
2
13 a=6b=38 \\\
¢® = g%+ 8% 2 : ¢ e
c? = 36+ 64 N
¢ = V100 = 10km ) ; N

14 Draw in altitudes, making a rectangle and two rt As,
18 — 12 = 6. The As are =, so0 the shorter legs are.3.

2 2 - g2 -’
h% 4 34 = 92 12
h2+9 = 81 . E i ’ H
. 9/t P\2
h =72 = 6V2 g . by

CRE A




16 Since AACBisarka,

i5 Perimeter of AATE = ¢

sing information given and the Pylhagorean Theorem,
FD = AR = 24, 5O = 7 ‘
Then ACH = 24% 4 72
AC = VBTG + 49 =25
A mdpt divides a seg into 2 = segs,
Then FR=ED=12and (D= 18-T=9
CR2 w127 4 03
OF =144+ 81=15
Opp sides of a rectangle are =, so
AF = BD = 16 aad
ARZ = 15% 5 122

Perimeler of AACK = 25 4+ 15 + 20 = 60

AB = 10,DB = y,s0

8%+ 8% = AR AD = 10~y€§gmig
36 +64 = AB? -’:9531=»1%
AB = Y100 = 10 10(10-y) = 36
100 - 10y = 36
0y = 64,y = 64
DB = 64, AD = 3.6 ~DB = 64
AD  CD
CD ~ DB
36 _ CD
T 6.4
CD? = (3.6)6.4)
v = V3o
CD = 4.8
17 Starting with the bottom A, ,
72 = 1%412 )
z = \Z b
In the second A, In the third A, In the last A,
v2 = 22412 wi = 12498 X2 = w412
vz (2241 =8 wi= 1240032  x2= 22412
y= V3 wi=14+3=4 x*c=5
w =2 K= \[g
P=8V5

- each side =3 (8VE) =2V
'one diagonai =4\f§ :
-;:diagonai =22 .
@2+ b2 = (2V6)?
8 +3% = 20
‘bz' = 12

o - b o =+12=2¥8 . o
5 Qther diagonal = 4\]5 .

18

20

a1

2% a Draw altitude BD. Then A 40m

24 Firstfind CB, -

24102 = (17 -w)?
2+ 100 = 286 — 34x + x&

34x = 189

189 19
X == 55;m=5.56m x

i

1

17-x

[i7]
Tebx = legofa, P=x+x+6
24?62 P =3V2+3V2+6
22 = 62 P = (62 +6)em
¥ = 18 : !
V18 = 32
P=2(,eachside=5

The diagonals bisect each other, so

i}

x

i

the A has legs x,g and hypotenuse is 5.

X2+(§)2 = 52

x2+%2 = 25

452 £ %2 = 100

5x% = 100

x% = 20
x:{fﬁ:%\fg,ﬁx:th/g,sumzﬁwfg

. 22 Obtuse; Impossible (3 + 5% 10)

B

1

A=A AgpE '

ABCD + %.SDE 30m!

A=(30.40)+3(30 - 20) i
A=12004300=1500 " Qmm B

b (BE¥ = {30)% + (20)% = 900 + 400
BE =36

Now find DB.

CD?+ CA% = DA? CD? + CB2 = DB?

122 £ CAZ = 202 122 4+ 62 = DB®

144 + CAZ = 400 144+ 36 = DB2

CA = @—'5_6—& i6 \}18_0 = DB

CA-BA = CB 6V5 = DB
CB = 6

P=12+6y5+6=18+6V5

i
:
|
|
;




25 p Let(F =x HP ey
FR=21-x
AGHF iz axt A, so AHFE s art A, s0
WP = x2ay? 0 178 = Q1) 4 yh
100 %2 = y2 172 (813 = 32
Then:
100 -x2 = 178 (21 —x)?
100 —x% = 289 - 441+ 4%x — 12

Il

100 = —152 + 42x
255 = 42%
= X
~GF = 6
n AGHE, 6% + Hi? = 102
93+ HF? = 100
HE = V64 = 8

b TAEHF ~ AHGY, their corr sides
must be in proportion
"B, HG

el o

HF " QF
17, 10

X

8°'@
102 # 80
Their corr sides are not in proportion,

so the As are not ~,

26 AB = AC (4nisosAhas2legs=.)

BC = 32-2x AABD =AACD (ASA)

BD = DC=16-x AD? + BD? = AB?
’ 8% 4 (16 —x)% = x?
64 + 256 - 32x + x% = x?

8320 -32%x +x2 = x?

320 = 32x
10 =x

27 InAJOM,IM2Z = JO2-MO? PO =xJK = 2

Jn2

M2

JM

B APMEK, 262
’ 625

0

0

4

952202 KM = 15-2x

225 PM = 20+x

15

20 +x)% + (15 ~ 2x)%

400 + 40x + %2 + 225 — 60x + 4x2
-20x + Bx?

Ox(x —4)

x

EM=15-2¢, KM= 15-2(4)= 7

28 InAACD, @+ @ = @VIERZ A

452 + b% = 52 E
In ABCE, (a2 + (2b)2 = (78)2
a2+ 4b% = 73

Solving both equations, .
(4aZ + p? = 52) Mult -4 ~16a%—4b% = 208

a2+ 4b?% = 73 a4+ 4b® = 73
—16a®% = 135
a2 =9
a =23
@a)? + (0)? = (213)2 AB? = (2a)2 + (2b)?
364 b2 = 52 ABQ:l36+64
b% = 16 AB? = 36 + 64
b =4 AB =100 = 10
29 InAFBD, 82 + (BDP2 =172, - B e
BD? =289 64
BD = i5. pram L=\
Sinee BC=FE =9,
CD=AB=6
In AECR, ED? = 82462
EDZ = 64 + 36
ED = +100 =10 and ED = T4, so

P=9+2(16) + (15 + 6) = 50

30 a oneleg = x
) a+l
hypotenuse = x+ 1 o X
second leg = y ¥

Then (x + 12 = x24y2
4241 = x2+ytandy?=2x+1

b Onpe counterexample

SQUADisard. N4

would be a vt A with P
1 4 3
legs 4, 75
+L
hypotenuse 8% *
(7%, 8% are not integers,)
=T34 85
= _1b ' A
81 a2 slpeQif=7 y-axis
siogeﬁ:%” {618
6
QU i DA =7 A
- g, 10
Slope QD = Ts Q e ©.10
—_— -7 1 2
Slope AU =3 0L & 8y N
< ?
QoIAD \/ eans
D (1, -5

i
H
|
i
|
|
!




b (DA = 67482
UA = 10

QU = ¥+ 152
QU = 17

Perimeter QUAD = 174+ 17+ 10+ 10 =54

% By theorom, AT is the wean prop between

A1 and AD. AB= 3%+ 48 =285
ACE = (ABXAD)
2 o BATD
% = AD and
DE = 5-2-5=%
Fu AACD, AC? = (D% + AD?
3% = CD2+ (2

._ I P
CD = Vo-g5="\ 95 ~ 25

: 1412
D = \Ea“s

In ACDE, CE2 = CD?+ DE?
CB? = (PP +(Rr= +
CE = %‘E

33 Draw RP and VX R 12y
TP =XT, s0 SFEE%(ST—RV). ?5@
. |
! 8P=3 DrawTQq L SW & T
78

gL

LQ=LP (i Lgare =)

48 = 48 (Reflexive prop)
ASBQT ~ ASPR (AA~)
SR 8P 2 _ 2oL QT
5T * 5§ 872 = 5G%+ QT
9 3
X2 2 . p2
15~ 5q 182 = 624 QT2
9ASQ) = 54 324 = 36 + QT2
8 =8 4288 = QT
12V2 = QT
84 In rt APRT, 15% + (RT)? = 252
' RT = 625 - 225
RT = 400 = 20

ST =x, 5R = 20 ~x, In vt APRS,
15% 4+ (20 —xP = (x + 124

225 + 400 —40x + %2 = x% 4 R4x + 144

—64x = ~481
481
x= rry )
SR=20-% 88 = 2042
5R = G4

36 a ShOW (BP)Z + {PD)Z‘z (AP)z + (CP)?; ’ D 5 c

35 Letx = sghorterside
y = longer sige X w"fﬁ"_
#ry? = (x+5yR '
2+y? = x2+§xy+§y2 v
et x5 s
Sy = §x L

(BP)2 = y% 4 (TB)2
(PD)? = x% & (DS)?

(BP)% + (PD)? = x2 + y? 4 (TBY + (DBY? b
(AP)% = y2 + (AT)2 e
(OP)% = x2 + (SO ) r{

(AP} + (CP)? = x2 + y2 4+ (AT)? + (SC)?

IFET is drawn through P, parallel to CB,

STBC is a rectangte and TB = 5C and DS = AT,
b Yes, the same procedure should be followed,

Pages 384-400 (Section 9.5)
1 a VE-D2+0~-002<=2

b TR @_CDE=4

¢ VT-47+B-12=~9+16=5

d V- 42+ (8- (—2)2=v82+67= 10
e VEZ 02+ (6 -0 =4+ 25 =29

f NE-22+ @12 =v16+4=20=2V5

AB=vGE-22+(10-62 =9+ 16=5

BC=vE - 002+ (10 13)% =425 + 9 = 34

CA=2-02+ (6132 = V4 + 49 = VB3
P=AB+BC+CA=5+34++53 =181

a LetA=(8,4;B=(3,5;C=(,10)
AB=VB 82+ (4-6% =25+ 1 =26
BC =482+ (10572 = V1+25= V26
AC="E =42+ 107 = 16 + 36 = 2
AB2 + BC2 = ACE '
(V26)2 + (V262 = AC2

26 + 26 = AC?
VBZ = AC

b m@AB)=g=t=_1
m(%ﬁ%z%:

The slopes are negative inverses, so the sides are L.

DO=V(E-0)2+ (002 =6
0C=VE-0)2+EV3_02=v54+27=8
DG =VE -6+ (3Y3 - 02 =0+ 27 =6

s ADOG is isosceles sinee all 3 sides are =,




5 ravVBo (o 4+ (—d—5)2=144 + 81 = V225 = 15

12 BD =va%+ a2 = J2a% = a2 A0, a) B{a, a) ;
A=m?=a(15)" = 2350 AC=vVal+aZ=2a2 =af2
glope BD :-_% =-1 ‘ ;
2 a Mdpt¥Ve=(7,-1 : —a ..
— ‘ . slope AC=—= 1
distanes fore T to mipt BV = a b, a0
— - \ 3,
VE—R L @ - DR =85 ~AD LEC
b The length of the segment joining the midpoinss of two
sides of 0 A = of the length of the third side. 18 8 mivV= 180 .

RV =+(8-17 4+ @-( 4)}2 V144 + 36 = V180 = 648

mTV = 180 - 120 = 60

kngth of the sepment ==~ Sx/ 5 Area of sector TRV m%(Area of O R)
=3 (9?2 = 13.6x
7 (BDE 4 (DOR = (BOP Let AD = x o ~424
684 B2 = (BONE 801—80 = slfx b TW= }go
36+64 = (BOP? =555 (2r(9) = 18.8
2 BB+ x) = 100 VW - FW ~ 18.8 - 18~ 0.8
100 = (8O 644 8x = 100 ’ '
13 = BC 8x = 36
- 14 The distance from the pis to the center would all be equal.
AD=x = 45

¢ (é, o

VT 2R 31— (102 =25 + 144 = V169 =13
N7 =22+ 3 (~D2 =25 + 144 = V169 = 13

8 & AQZ) B2 C(20 V422 A~ 1) = V144 + 25 = 169 = 13
M= (02*’ 9, 5"‘-*&;—0-) 05 P =(3‘*—;‘ﬁ, Bt 0): (22, b)
. N=(~‘3?+°,2b*2") o2 Qe (2a+0 04 ) 16 AB=+(7 2%+ (@~ 1?=25+4 =29
2 2 BC=V(12- 7% +(1-3P =26 +4 =29
. %heb b o b N = (12 - 724 (1= (- )% = 25 + 26 = VB0 = 5v2
¢ slope MN = — =" slope MG = —_
2a~0 "a a a DA=VT 28+ (—4- 12 =425+ 25 = Y50 =52
slope QP = 2}; —(; =§ slope NP = b 2: E P=2V29 + 10V2 ~ 24.9; Kite (pairs of ad]j sides =)
Since MK | P and Mq 1§ NP, MNPQis a 7, 16 & (-1, -3 to (3, ~2) = VB~ I ¥ (BB = V1T
d MN=+v(a-00%+@b-0) =a? +b? : .
QP = VB —aF T oL = VaT o d(2, Do (3, -2 =A@~ 2%+ 2~ 1%=+10
MG = Va— 024 (0_h)% = Va2 1 b2 Consecutive sides are not congruent; therefore the
NP = (Za—a ¥ (b~ 207 = VaZ T T2 paralielogram is not a rhorabus.
MN = QF = M2 = P, - MNPQ is a rhombus.
17 dfrom (-2, Do (5,5) =V - (2% + G- 1P =65
8 a PQ=vVCa+e+@-b)2%= vV 2a0 +al+ b2 d from (-2, 1) to (1, ~T) = VI = 2 + (-7 - 12 =\65
SR=Ya-o2+{0-b? =vaZ-2ac+ 2+ b2
PQ = SR, . PQRS is an isos trap, 18 One diag has length = {6 - 0)2 + (8 — 00 = 10
b, PR=Ale+a)®+h-02=vc2+2ac+a’+b2 . Since in a [___] both diagonals are equal, the sum of the
QS =vVa+ e+ (0-b2=eZ+ 2ac + a%+ b2 two is 20,
FR=4Q8, ~PR=0Q8. ‘
: 19 Let A=(1, 2); B=(4,6);C= (10, 14)
10 Yes, since m£E =90 (by def of [_, mBTC = 180; ~RT a AB=V{-1%+E-2"=5
i3 & digmeier. BC =10 -4)% + (14~ 6) = 10
‘ AC=JIO -1+ (1428
11 a ARECisa512-134, so RO =d = 13. AB+BC = AC 'l‘hey are collinear.
C=nd = 13n b m(EB) =374
B A= m‘““ﬂ(*‘}‘*- 92.7 mB) = 4=2= 2.1

They are collivear,




20" VE-12+ -4 = 16 B + (-3 —y¥
I+ @y =254y + 37

16+ (4 —y)2 = 25+ {y +3)2
16+15-8y+y2 = 25+ y2 + Gy + 9
-2 = idy
1
=Y

21 hZ+9%= 412

h? + 81= 1681
h=+1,600 = 40
' B
22 x%=202+ 117
%2 = 521 X 20m
% =23

AB+BC%20+23543m A Tim C

28 BC=+a+ 07+ (0—-Db¥=ad+p?

2 2
BM=czvf=51130=£1*—~}—L

2 80, 5
ot (2D
Mlsat(iZ’Z)

PN LTIt
=5+
m:ﬂf%ﬂ_;’? L AL .0

2MA=\v‘az+b?
a2 2
m:—"‘—“é ;b

M ig equidistant from A, B, and C.

24 Bypropof 7, B=(a+b, ¢
For diagonals, BD? = (a + b)2 + ¢
CA?=(a-b}*+c?
BD*+CA% =22+ 2ab+ b+ e+ a? ~2ab+ b+ ¢?

= 2a? + %b? + 2c? “Iy-axis
For sides, CD? = a2 A, Bla+b o
ARZ = 52
T ADZ =2 4 62
BC2 =2+ 2 B0 R 0 x_axg

So2a2+ 2b% + 262 = 2a2 + 902 + 2 b
~BD? 3+ CAZ= CD?% + AB2 + ADZ + BCR
y-axis

25 (b, <) e

Prove: ,A to. o} (=, 0) X;B

ARB? 4+ BG2 £ CD%4 DAZ = AC2 + BD% + 4MN2
AB? = »?
BC2 = (a~dp% 4+ (e -0

a’—2Zad + 42 + e?

N

CP? = (b—d)?+ (c—e)?
= b2 2bd + d2+ % — Ree + &2
DA% = b+ c?
ACZ = d?+e?
BDZ = (a~b)2+{0-c)?
= a¥~2ab+4h?+ o2

g - (2rb _dy, & ey
MN2 = 5 5l ts
a2 + b2+ d2 4 2ab —2ad ~ 2bd  e? — Bee + o2
= +
, 2 4
AMNZ = a2+ b2+ d% + 2ab - 2ad — 2bd + ¢® — 2ce + e?
AB? 4+ BC2 + CD2+ DAZ =
2a2 + 2b% + 2¢? + 2d% 4+ 2e2.. 2ad - 2bd — 2ee
A2 4 BD? + 4MN? = '

2a% + 2b% + 2¢2 + 24° + 2e2 .- 2ad - 2bd — 2ce

y-axis-
26 . . D {=2p, 2h) C (2p, 2}

p-ah) @-p.h
a-p.h {a+p,h)

#  C(2p, 2h), D (~2p, 2h)

b AB=da A(-220) (o.0) B {Za,b) s

¢ a+p-(-a-pl=2a+2p Y

d (p-z)-{a-p)=2a-2p

27 Equation of L bis of given side is y = ~x + 7. The length of
a side is 442, ..if the remaining vertex is (x, ¥k
ANE-D Iy 1)2 =4\f§; y = —x + 7. Solving, x = 4+ 243,

. Pageg 401-404 (Section 5.6)
1 a2 b36 c21 d1f e60 2 al0 b78 €36 d65

e63 8 a250 b48 028 d24 €264 4 asl
b3.4 ¢75 df ¢80 5 al2 b2V c10 405
e34 £5VT 272 h4s 11247

68 (20, 48, ?) belongs to the (5, 12, 13) Family. 4 x 5 = 20,
4 x 12 = 48, 4 x 13 = 52; the diagonal ia 52.

7 Ifthe base of the isos A is 16, the height forms a rt A with
sides (8, 15, 7). This is the (8, 15, 17) family A so the side
of the A is 17, Perimeter = 17 + 17 + 16 = 56 dm:

8 The vt Asbelongto the (3, 4, §) family. (2, 12, 15)= § -
(3, 4, B) s0 the vt A 18 (9, 13, 15). The opp 1t A (formed by
drawing an alt to the base of the trapezoid) is = to the
first vt A, Bages of the Ag are = and = 9. The upper base is
35 =2(9) = 17,




5 = Dividehy &
pa
6,8 5

o FR o4
£ 8

2B = 12
Vé+5

3

fi

H

X

X

Muitiply by 8,
£=3.-8=24

.k Divide by 100,
700 _ ., 208

1w06™ g =2

224 p% = 72
4+p? = 48
p o= V94
p o= Va6 =35
Multiply by 100,
p = 30045

i

10 UD = 15, using redvced A and Pythagorean fxiple

concspls,

B2 152 = (QIH

64 + 225 = (QDY*
289 = (QD)
17 = QD

i1 CB=11-3=8,

BA=11-{(-4}=15

CA% = g2 4 152

(8, 15, 17) is a Pythagorean
triple, so CA = 7.
PelT+8+18=40
A=3(8)(15) = 60

12 In a thombus the diagonals are 1. bis of one another, so

BF =P0, RP + PO = 48

BP=24,P0=24

HP = PM, HP + PM = 14
HP =7, PM=7

RP? + PM? = RM? and RP =24, PM=17
{7, 24, 25) iz a Pythagorean triple so HM = 25.
All ihe sides of a rhombus are =, so P = 4(25) = 100.

13 For Mary, d = rt, d = (10)(1D = 15
 For Larry, d = 7t, d = (16)(13) = 24

Then divide 15 and 24 by 3
and 52 + 8% = %2
25+ 64 = x2
V89 = x
Now multiply by 3, 3Y89 ~ 28 km apart
i4 y-axis
] b
0 by C{a. b)
N
N A0, 0) x-axis
N

Given {__]1 ABCD, prove AC = BD,

AC=V0~a2+ (0-b)2= a2+ b2

BD =Via - 002 + (0 - D)2 = va? ¥ bP

AC = BD, +AU = ED.

124 . Section 9.6

15

i6

17

18

a Divide 42 and 160 by 6. b Multiply by 8.

The A belongs to the The A belongs to the
(1, 24, 25) family. (8, 4, b) family.
Missing side is 6(24) Missing side is 3
or 144, or -g.
¢ Y42+ 432 = x®
4+3 = x?
x = V7

a Inthe IstA, 152+ y2 =172
(8, 15, 17} is a Pythagorean triple, so y = 8.

In the 2nd A, ' In the 3rd A,
6% 4 y2 =52 72 4 w? = 262
62 + 82 = g2 10% + w2 =262

2.92+@-4%=22and 6-2%+w?=(13.27

{3, 4, 5) is a Pythagorean (5, 12, 18)isa
Triple,soz=5-2=10. Pythagorean triple,

In the 4th A, sow=12.2=24

wo +x% = 252

(7, 24, 25) is a Pythagorean triple,x=T.

B The 2 lines are || by corr £5 = | lines, If a line is 1| to
1 side of a A and intersects the other 2 sides, it divides

them proportionally, so }372 =*§

3y =60,y =20

The ilarge A belongs to the (3, 4, 5) family since (15, ?, 25)

= 5(3, 4, 5}; so the missing leg is 20,

a PQ=ACI-(D7+42=0+16=5
RS =vVO1-8%+ 42 =0+ 16=5
QR=9,PS =15 QR = P8
QR 175, PQ = RS, . PQRS it an isos trap.

b h=4 i
4 ~y-axis
A:E(byt»bz)
2 Q¢ 2) R4
:‘2'(94'15):48 : ;

9 4% 2 £ o hi 2
¢ PRA=4%4 1221680 € (L 3 A el B3 x-axi,;
PR=v4.4.10 ¢ ) { )

P L4, 0 sG1,9
= 410 A

Find the hypotenuse of each A formed by connecting the ‘
path of the submarine,

12+ 12 = o2
1+1=¢?
e =2

There are 20 small As with one km left over. So 20W2 + 1 -
=dist from starting pt.
20(1.4142) + 1 =~ 28 + 1 approximately 29 km

i
5
i
i



! 2 .
19 a nzy (B2 2 (A 1)? 22 x24(x+y? = (r—y)?
£
. o AN 4 A 2 = 2 ]
2 ;(’!2—1\;&'*—1) 2 (n%]) XK+ Ox% 485y +y 16: Bxy + y
\ 14 = _
: 58 {2 14xy = 6x
] VAN s
' o ntegn?47 2wt +21r12 1y = 6x
N x 17
nfionfel 34-;-41124-1 y°6 ~3
4 - 4
5 - number correct
(‘m 2 m? 25 Probability ~ pumaber of possibilities
b m? 1) 2 tm_ N 1)2
4 a Possibilities
o)
wt m? 7 m? m? ‘
RS T A TR . 4,6 58 .
Eﬁlinfﬂ _omd md o
16 16 2 3,6 4,8 5,10
‘ -0 ? 41,
e Gn:a ) +(Ymm)? = (mz")z 3,8 4,10
me-nYy /- — L, p—v 7 AN+ oy M4n
(""""—2 )( Z )-}(\Eﬂn) (Vmn) = ( > )( 7 ) 5 10

m2— 2mn + n? m? + 2mn + n?

P

4 +mn = 4 Probability = 16— %
m?+2mn+n? w4 2mn + 0’
4 = 1 .
b Possibilities:
d (02022 + @mm? 2 (m? + n)? 3,4 58 §8

(m? — 02?2 —n? + (Cmm)2mn) = (m? + n2{m?2 + n2)

I~ [l

m? -~ 2m2n? + nf + 4mn? = m? + 2m2n? + 0t

3,5) 46 &8

it e 2min ot = mt+ 2m%n? 4+ nd

20 Ifx = side one, x + 1 = side bwo, x + 2 = side 3,6 48 510
three, then x% + (x + 1)% = (x + 2)
i xde2x e+l e xPide+d 3,81 4,10
%% -3=0
-8ix+ 1) = ¢ 3,10

x=3orx=-1{x=-1) Probability = 5

The sides can only equal 3, 4, 5.
24 162 + b2 = c?, 50 162 = ¢ - b2
~2566 = {c + h){e —~b)

21 B0 + 80 = 800 cm

The A is (z, 608, 650) or e50/” | Since b and ¢ are integers, examine integral pairs of
(=, 5O . 12, 50 . 13) s 220 606 factors of 256, 162, until we find the largest pair that;
and (§, 12, 13)is a 250 |} - works. ‘ :
Pythagorean triple. 3%0 ¢+b =256 Since ¢ will be
Boz=50-5 =250 e—~b=1 a fraction, this |
6507 = 5902 4 v2 |
650% = 520¢ +y 2¢ = 257 pair doesn't work.
Divide by 10, 657 = 527 4 ({5)“ ¢+h=128 '
¥ —b=2
4225 = 2704 +"i66 e-b
9 = 130,80 ¢ =65
1521 = P B .
VS T00 65 +b=128 and b =63 _
39 = %5’ y =390 The length of the hypotenuse of this 16, 65, 63 triangle is
| 05, ’
Y% = X
480 —-250 = x
x = 140 cm




25 Casel 20is 4 lop
20% 4 0% = % 50 802 = ¢® — b2
S ADG = {e+ bXe—b)
;:Smce b ang ¢ are satepers, examine

integzal pairs of Tactors of 400,

¢+ b =400 ¢ kb =200
¢-h=3 f=h=d
Fe =401 Ze =202
o 2003 ¢c=101
Imyassible, s b= 89
¢+ b= 100 ¢+ b=80
eb=4 eobi= 6
¢ =104 Z2e =85
e=52 c=425
b =48 Iimnpossible. ]
e+ b =BG ¢c+b=40
e=h=8 e~b=10
e =hH8 e =50
¢ =29 c=25
sb=21 ab=15
¢e+b=25
c-b=16

2 =41, c= 203 Impossible.

Case IL. 20 is the hypolenuse.

a?+b2=20% a<h

& ad= 400 -2

Perfect squares between 200 and 400 are 225, 256, 289,
324, and 361. Lot b2 equal each of these perfact squares.
Since a® must be a perfect square, then 400 — b2 youst be a
perfect square. The only value of b2 that works is 256;
that is, 400 - 256 = 144 and .. a = 12. So the triangles are
(20, 89, 101); (20, 48, 52); {20, 21, 29); {15, 20, 25); and
(12,18, 20).

Fages 408-412 (SBecticn 5.7) :
1 a7, 72 B10VE, 20 ¢5,10 d175V3,346 e 114, 114(3
2 a2V3,4V3 b-1-'3—1§£ o 53, 10v3 ar”h 1‘”_

2 a2 b14V3 ci3V3 4 a_8"f2 b 42 om'i d 12

5 Each side of square is 11,
1124112 = 32
121+ 121 = %2

242 = %

¥ o= Y242 = 1143

n

In & 30°60°80° 4, side opp 20° A is twice the shorter Ieg

=)

Shorter leg is 8 m so diagonal is 16 m,

7  Wecan prove the s = by AAS. ¢
The vertex £ is bisected making ‘
two 30°E0°30° Ag,
IFAB = 6 mm, then BX =£(AB) or

3mm AX = BX(WB) = 8V3mm A = B

8§ 9= 83
_ 8B
2

43,50 CD = 443

L
Hi

% In akite, one of the diags is the ... bis of the other.
YW=YT=5 RY=5, 50 ARYT is an isos rt A,
45°45°90° A and TR = 5v2. -

b AWYXisartA of the (5, 12, 13) family, so WX = 13,

10 longer leg E\{j b leg X
2 hypoteniuse ~ 2x hypotenuse ~ y.fo

_ Y3 _LANE B

2 V22 " 2

11 Publisher’s note: This question is open-ended, and was
intended o generate disvassion of proportion and of part-

whole relations in regular polygons,

12 a  AOAB is a 30°60°90° rt A, so B(1, 3)
b slope OB = —*ﬁm =3

C AB:‘\IE,OA::I; ‘O—lxz\’g

13 a AGCDisa 45°45°90" rt A, 50 D(, 1)
b slope OB =3=¢

_1 0_
c tangevtofLO:%:%:
i4 DB =x
AD = (xV3)(3)
= 3%

15 To find the = legs of the isos trapezoid, drop altitudes, The
vt As are 30°60°90° with a leg of 3, so the hyp is 6.
=HG=6,P=10+6+16+6=38




16

it

18

APJE and AQOMI are = 45°45°90° As.
PJ=OM=6VZ (hyp=onelsg-V2)
PO=KN=8,JK=PK=6 (45°45°90° A is isosceles.)

NM=JK =6 (PEON iz arectangle and opp sides are =}

Jii=8+-8+6=20
The perimeatsr of the trapezoid is

8+ 6Y2 £ 20 + 642 = 28 + 1aE.

A SR=3;(VR)
SR =1(6)
SR=3
VS = (SR)(VE)
V& =33

B ST = (V83
ST = (33D
ST = 33)
ST=9

e VI=2VS)
VT = 2(3+8)
VT = 63

1

& PAVSR = BR+VS5+VR
= 3+3\f§+6
= §+3V3
PAVRT = TR+ VR + VT
= (P8+8R) + VR + VT
= (9+3)+6+6V3
= 12+6+6v3
= 18+6\/_3_
AVER  9+33 " i

= =gm 12
AVRT 7 43,1643 2

Perimeter = 24, Each side = 6. As formed by diagonals are
30°60°90° As, so side opp 30° £ is 8 and side opp 60° £ is
3v3. The diagenals are 8 and 643,

19

20

Ry
ot

22

23

24

Draw an alb CE from the A
base of the {rapezoid to

— e -0

the opp side forming a
30°60°90° A, " g c
IfEC  Sthen DC = BC(2) AD = AE+ED
ED = EC(Y3) DC =82  AD= 10+8J3
ED =8  DC = 16
Perimeter of the trapezoid = AD + DC + BC + AB
P=(10+8Y3)+16+10+8
P =44+ 83 ~ 57.9

1]

Draw an alt on the equilateral A, and form a 30°60°90° A. .

The hyp is 12 and the shorter leg is 6. The side opp the
60° £ i 63 (shorter leg - V3),
Ali = 63, Span = 12v3

a Alltheedges=6,50 P =8 x 6 =48,

b Since the corner A are 45°45°90° A the hyp is 6, each
leg is 6 = x\2. ' '
(8 B e

= 3‘\5

ThespanisS'\fﬁ-1-6+3\[§=6+6\f2—.

Drawing an alt AX to the base of isos AABC forms 2 = Ag
which are 30°60°90° As. (Vertex £ of AABC is 120° and
base £s are 30°)

BX 8
=T = =3’J§
V3 3
Dist from origin to B is d% = 2% 4+ 42
d=v44+186
d=+20=2J5

So the new coordinates of E are (0, 2v5).

Since the A is a 30°60°90°, the £

bisected is 60°, and each smaller 5.7 23
£ is 80°. Since the 2 L3 of the 50 | (@@

lower A are =, the sides are %@ %Jg

= (3). If the hyp of the smaller vt A is 3, the leg opp the
30° £ is 3 and y = V3. If the shorter leg of the whale A (y)

is g‘ﬁi thenx = 2(3\’5) (x is hyp of larger A)
x=5VE =38




S — £ 4 & . e a7
25 Dyaw an ald DA to AR 28 a g-u=7 5 @ v
forming a 30°60°80° A, ) ¥ 7

AX =3(DA) . 52 517
; Z 243 1y . _EO - )
A&:%(é} i /C 1 %/* 30-60-90
—— 1 P —
S0 XB = AB— AX A ”—ﬁg—g A : @m
EBed-% 07
KB =2
o _ b &g had ded DHed D
Draw an alt BZ § to DX s0 DZ = 2 because opp sides of a 19 5 5 B 5 20 10 20 5 5
I s 5 5.5 2010 205 5
[ are = DX = AXNS) . ?s M fa Rt
DX = 2v3 and ZB = DX because opp sides ofa[_J are = ¢ ) (8 7/ 28+ 28728 14
So if B = 2V3, then ZC = V2 becanse AZBC is a
AB245°90° {508 11 A, : R Pages 414-417 (Secﬁion 2.8)
& DC=DZ +ZC b BC = ZO(D) 1 = (BY)+(0B? = (YO b (BV)?+(YO) = (EO)?
DO=2+2V8 BC=(2 @}({E) . 9+ 16 =- {(YO)? 144 + 26 = (BO)2
BC=2v6 25 = (YO 169 = (B0)%
: Y0 = 5 RO = 13
26 Cis at (16, 5), BC = 20, BC = &. 7
So A= 100 . 2 324.5% = @
An- sCDXBO) =keD)B) _ 9+25 =
So 100 = 8 (B)CD) 34 = x% x=\B4
: 2, (WBDE = a2
100 = (20)CD; 5= CD 4%+ (f34) d?
So Iris ap (11, 8} 16+34 = d
¢ Ny — (2 . « i —
Then d = V112 + 62 =V 146 ~ 12.08 50 = d% d = 50; disgonal = 5V2
27 Draw EF LBU a8 3 From Sample Problem 2, the slant height of a regular
ACEF is 2 30°60°90° A E 7]& pyramid is the L bis of B and FG =2 BC. FG = 5 and
3 D la X‘\
IFEF is x, OF is x5, 5 A AAGP is 30°60°90° A, so AG = 5v3 and AF = 10,
CE is 2x, BF is 12 —xV3.
‘EEEFB;‘ ABAC 50 4 a DrawDB,sADBartA  ANDBisarttA, HD =8
A6 =B DA = Sand AB = 12 (HD)2 + (DB} = (HB)2
x_18-xV3 (DAY + (ABF? = (DB¥ ()% +(15)% = (HB)
& 12 924122 = (DBR 64+ 225 = (HB)
12x =60 - 523 81+ 144 = (DB 289 = (HB)
19x + 5x\3 = 60 295 .= (DB HB = 17
%12 + 5+3) = 60 15 = DB
R |
T 12+5v3
60 12-5v3 , B Because the dimensions are all the same, A3 = 17.
12+ 5V3 12-5V8
. =§Q_%i]f_"___%@ ) R - 5 & AD =14 (Baseisasqguare,) d AMID is a square,
L : 1
b YR=T7(YR=11D - P = 4(14) = 56
20412~ 543) 31 )
a3 . ¢ (PYP2+ (YR)Y? = (PRYP @ The diagonal of
CE = 2x, OF = 4602 3—5@) 242 4+ 72 = (PR)? a square (s = 14)
576 + 49 = (PR)? is 1472,
625 = (PR)?

25 = PR



23 f.etthe sides be 3x, 4x and B
From #19, HB = Va? ¥ b% + &
200v2 = (307 (@« (B?
20042 = Bl F 16%0 + 257
2008 = V502

200\2 = 5xf8 2% = 120
200 = bBx dx = 160
® m 4G Bx = 200

21 The problem is impossible because if the face diagonals
are 2, 3, and 6, they should form a A. But a A cannoi be
formed—2 + 3 < 8.

2% Since APDA is equilateral
with sides 6 cm, DB = 3.
I¥DR = 3, PR = 3V3 (slani height)
In APYR, PR = 33 and YR = 3.

PY? 432 = (3\3)2
. PY%:+9 = 27
PY = VI8 =32
(altitude)

23 1 InAAFB,xZ+y2=a?
2 In ACEB, x¥% + 4y% = b2
3 InACDE, a2+ b2 =9y?
From (1) and (2), a% + b2 = 22+ 5y2

Bubstituting, Oy?% = 2x% 4+ By?
4_‘;2 = 2x2.
Zy? = x2
Bubstituting in 1, 2% + y% = a2
3y2 = a?
Substitating in 2, 2y% + 492 = 12
= h?

Pages 420-422 (Section 5.2}
8 , 15 8 1 ,¥3 48 ig

i aﬁhiﬁ"w“im ey £ 2 Hy 1’, ey dy

v2

3
5%

lf‘\ES ‘/5

ey Ly b‘z— cl 4

a
hao

6 atansA BeoslA osingh 7 azv’ﬁ

X I 5«!‘

7 “2B-NE

B a-il?f h RE = 10 so EOSLRET:%

8 a Draw altfrom C to bage. In an isos A, the alt bis base,
s0coscA=g5 b DGe=8(3, 4,5 family), so sin 2B = 5.
¢ 5in LDFG = '—G = §

130 Section 3.9

19 sin 40°

i

6428

il
=

200(.6428)
129 m

I
-

11 a tan:ggpl_e_g g tan.-—-%,%etc.TheAisanisosrtAso

adj leg’ 0
mLA =45,

i
b einelele
yp

msP = 30°,

E Ifsin LP =3, the A is 8 30°60°90° A

12 sinsP= 5, PQ = 10. Since 10 is the hypotenuse, =15 8 ond
APQR is a memeber of the 3-4-5 family, PR = 8.

13 Since the As are ~, the sides are proportional,

DC AD
2. 92 — 0
T8 = CD b6+92 = BC
8 AD
o _ab : = 2
3= B 36+ 81 = BC
36 = 9AD \‘117 = B(
4 = AD 313 = BC
AB = 4+9 = 13
AD B
tan £ACD = b sinlZA = A_g
_ 4 _ 313
6 - 13
A
- 3

14 Disgonals of a rhorabus are L bis of each other,
BO=RB=9,MB=HB=12

a ABRMisartA. b InABHO
9% 4 122 = RM2 tan £BHO =75=2
81 + 144 = RM2
V226 = RM
15 = RM

cos LBRM = %ﬁgﬂ

15 Given: Traperoid ABCD
sides 5, 10, 17, 10

B C
We know trap ABCT is an isos trap because the legs are
= Draw alt AX and DZ,
BX = Z2C and X7 = 5 then

BX+ZC=BC-X2 Now find AX.
BA+ZC =12 AB=10=5(2)
BX=872C=6 BX = 6= 3(2) 50

AX =4(2)=8

(3, 4, B is a Pythagorean triple‘?
‘n[_B__g——g—-é s
SREE=AB= 1075




1§

18

19

20

Lol

s A BN 8

AL is equilateral, ARAT is a vt o

Praw o UT. ABTU RAZ = RT? 4+ TA?
is & 75 & with i ZUTE. 2% = 32 TA®
Bach side = ». In 4 = 14 TA2
aauilabersl A, 2t bis 41 = 12

opp side, s0 8% = %:4 V3= TA

Then BU = BTR 4 g s0

¥ = (:%2‘;}2+ 2 coslh = RA <0
e dih = YT

5
%— = Ur2
%"‘ o U

[ 8ji
s LB = Eﬁ
L]
s -
T x T2
5
8

g [}

. a b

a sinZA=" cosLA="
e e —r—ﬂlc

s0, (sin ZA)2 4 (cos 2802 = (E (%)2

A
24
[
b2
but, a? + b% == ¢ by the Pythagorean Theorem
so (sin AP +{eos £AP = 1

2
(sin LAY + (cos LA)2 = 5

a a . a
b SmZA = a=t 4 smAA.:c
b b .
S B T BEC cos (90°~2LA) = cossDB
[+
B - b /B = a
sin/fA ~ sin/B cos T e
sinzZA =
- sinLh i _a
- coseA CBETH
o
sin £A
Since tan £A = b,t.hen cos ZA = tan A
If perimeter = 60 suie = 15, s R
If PR = 15, F’"-"— A
15 ] 5
1 v “

gin LPQS = 1,{, 2

IF 30 = 15,1 =‘.‘5“ % and PT m-}g 3
1B

2% B

2 (“_ R e L]
sin £PQ8 TR

sTras B & 12 13 fi1z\ 13
= & ‘ e e o =L == n
Possibilitles ave 73, 5, 15 187 V64 E

Probability = él-

¢os (B0 — £ A)

22

Since AKPIis isosrt A ad
withhyp 6, KP=532. 77
Use Pythagorean Theorem’ . _ ;F
to find PE.

VD2 + (P2 = 72 fan2ZKEI = 3%
18+ PEZ = 49 toan L XE] = 3\(“«

PE = 31

Pages 425427 (Section 9,10}

i
2

4

8.5684 b 12783 ©.9062 d1.0000 e.8660
824 D74 045 3 a45 b 30 e80
a sin 27° -40, 4540 = ,x 18 b4dd4 62 d16

40
. age o A
sin 38° = 55
DE
61567 = %5
15.3925 = DB
15 = DB

a 4226 = o= b 2024

H

4G
16.904 = x Soal = ¥ X = 75°
17 = x 1196980 = x
120 = x
ginx. = —g—ﬁ
sinx = .4
gin 24° = 4
x = 24°

a mZEON or exterior angle at I E is 72°
e="g =72

miNEF = 180 - 72 = 108

b mzNOT=20=79

OM bis £NOT.
m/NOM = %= 36

NM
le tan ZNOM = oM

NM 8
OM =4 7 NOM = 7265

4 Auor=38.26) (12) ~ 49.55 sq em

= 8.26lcm

e Multiply Aawor by 5.

?;?5 ¢ sinx = .9667




X

¢ oniyow i =.8 10 snar = T
Lx = BT - X
B8 = o0

05 LT = % = G
fw o= 8

{3, 4, £) i & Pythagoreen wiple

wnaking the A art A,

no MLy = 80,

ITa cossB = % b T2.AD% o 182
cos 2B = J3BE8

I

1% Tu a rhombus the diags are' L bis of each ofher, so

. . _BE . AR
#in £BAC = B cos LBAU = i

sin 27° = ?‘;i 8.2 (205 27%) = AR
A540 = gég 6.2(8910) = AE B
BE = 2,8148 AB = 55242
ABE) = 2(2.8148) AC =
BD = 56

1% Trapezoid ABCD is isos. [feog 2A = %, AE = 1=FD.
' B 2

Porimeter=2+2+2+(1+2+ 1)= 1D
2

Mg

o NS m=30im

AD = /394 --JA§
LB o= G7° AD = @g = 5\1‘7:—[_

2(5.5242) ~ 11.0

. A E
14 PENTA is u reg pentagon, so each side is 10 em.

An apothem is the L bis of a side, 50 AV ig 5,

LAXP is T2° F-EQ), 80 LKA is 36°.
tan 36° = %
o L
12685 = v
XY = 8.88
U o E o _ ¥
15 tan 30° = 100 tan 25° = 100
. ST A
BT = 100 4683 = 105
x = 87,74 46.65 = y
BB =~ 57.74 + 46.63 = 104.37
BB~ 104 dm
c
‘ =z 32
18 tan 470 = 200 7 47
P 7
1,000 % : '
* = Yau 47° A far {33 5
X S
X ~ 982.48 Ty T
1,000 .
tan 52° = 5 ¥~ % = distance between

1,000 ,
Y % {an 550 ships.

¥ = 1,6060.28 1,500.28 ~ 832.48 = 668 din

17 a FT = 10, P12 =352+ 162 d

PT = /1,225 + 100
PT = v1,325~ 36.4
b PB2 = 36.4% 4 102
PB = 41,325 + 100
P8 ~ 37.75 '
¢ tanLPTF = 55
LPTF = 74°

18 AC=1,CB=x

gin £PBF = e

sin LPBF = .9271
LPBF ~ 68°

. _PB
tan 30° = — R
~
5774 = ::BI 1%
YA,
H774x + 5774 = PB i x
.  FB
tan 35° = %
JH2 = L
X
J002% = PB
Substituting,
B774x + BT74 = [T002x PB = .7002x
BT774 = 1228x PB = (.7002)(4.7)
4.7 =x PB ~ 3.20 km
) I y-axis
i%9 a sIopeh:%f:%:% B(11, 4
=42 i
b tansl=g=3 P LX) (I~ M
tan £1= 6667 P /’ x-axs
By trigtable, 21~3¢ ] cut,0
B
%0 Let:DC = x < 39 a o
J—— H
AD = b~ k]
AD b-x A Lexg S ¢
BD = y b
So: InaABDA In ABDC
yia(h-xf=e? v+ x2cal
2= 2 (b -x)? y2 =g ..x2
czu(h_x)z = a2»-x2
Ao (- 2bx+3x%) = al-x2
¢ ~b2+ %bx —x? = a%-x2
®-b2+2bx = a?
¢* =b% - 2hx + a2
ButcosLG:—E, x=acosC
c®=aZ4+p2-2abcos C
218  sin70° = o 7
]_-0 o) M iz
(830THID) = x Qlz L R
9397 = x
2.897

sin AR = g =.7881

LR = 52°




W G s ok
Vages 420-453 Chupter § Review Problems 16 2%+ = diagonal®
+ a gg:zgg 5 9—'@&3{4 4+25=diagona}2
EG T FG EH ~ #F . 29 = diagonal?
4 g 4 X i
%% T - - 29 = disgonal
4x = 36 x2 = 64 ‘ '
¥ =9 5 = 11 Draw alt RHZ.
c ﬁigzgf; 4 EB?+EF? = HF? RZ=9,75=2.
¢ o . 2, 3% =~ HF? (RS}E_ = (Z8)2 + (RZ)?
25" X 13 = HF? RS = 22+ 92
ax = 20 i3 = HF - BS=4+81
x =25 ' = /85
2 n30°600° b34D 51213 ABISLT e 45T’ 12 The side opp the 60° £ is V3 times the shorter leg. VZ =2
30 (8-15-17 famnily) b 5, 5Y3 (30°60°90°A o 2 = (8) (T2) In a 30°60°90° &
©7(7,24, 25 family) & 15 (3-4.5 family) e 4V5 (3, 4, 5 T= TZ the hypotenuse is
family) £9 (5-40-41 family) g 5Y3, 103 (30°60°90° A) 23 (2)(shorter leg).
h % (7.24-25 tamily) 126 (5-12-13 family) ‘ N oy o of 28
i 42, 442 (45°45°90°0) ( )
4 624+ 82=AB% 100 = AB?, AB = 10, perimeter = 40’ = '%C
5 The A shown is equilateral /X . 13 Find HC, '
w0 each £ is 607, The alt ) : GICY = (HB)Y + (BO)2
forms & 30°66°90° A and is 6 (O = 32 4 192 0
opp the 60° £, (’J‘he side opp the 60° L i +/3 times ihe (_H(']}2 = 9+ 144 ) i
shorfer leg.) Shorter leg is 3, Alb is '!\’3 HC = Nty A : b
HC = 3Y17 A -~
6 82+4% = @ T 24%4xt = 252 PFind PC, the dingonal.  gh” LRV
9416 = @@ 576 +3x2 = 625 (POY = (PE)? + (HCY
% = 2 X2 = 49 - (PO = 4%+ @17
d = 5km x =48 = T (FCP? = 18+ 8(1T)
The foof of the o PC =

b InAPSS, B8~ 5,4 PSR+ 5% = 2QP)

In APSR, §R = 7.5 (P82 + SR2=FR%) ' forms 2 1t s,
GR =G5+ BB ' 808% = 3%+ (alt)®
GR=534+7.8=11 64 = 9+ (alt)?
LFR__PQ 13 30 19 79 = ot
o Mo e R 9897 st ™ 5557 0391 307 . NG a
1z . VE5 = alt
4 sinlfw= 'Q, sin /R—% , 74 = alt

(PQi(sin £ =, (PRXsin LB =x.

Thon (PR sin L3) = (PR)zin £1)
PR ra ' and the hyp (side) is 16. The perimeter is 48,

& ‘'The altitude o the base of an isos A his the base and .

9 Tfthe alt of the equilateral A is 83, the shorter legis 8

16 + 153 = Y169 = 13

ladder is T'feet

from the wall




14 it Ti= 20 2nd PE = 25, then deaw RS and 21 8 m/DEF =5(mDF) =3(180) = 90
207+ RE? = 25% b mbEF = 180
420+ RS? = 625 ¢ r=10
RS% = 225 ¢ BEF = 150 (20m) = 10z
RE = 226 =
B = MK g0 MK =30 Perimeter = 4(30) = 120 23 a G = 2o CAB) = 2(30) = 60
b mAC= 180 mBC = 180 - 60 = 120
15 In AHEG, draw B © In AAEG, ¢ B0 = (12n) = 2 ~ 6.28
EE* = (D2 + OGP (AG? = (ABZ + (B2 d A= 3@5(1&6)9} = §n ~ 18.85
(EO)? = 4%+ 122 (AGY? = T34 (410)% '
EQ = 16+ idd (AGY = 49 + 160 23 The boats traveled for 3 hours each, so Boat A traveled :
BG = 160 = 410 AG = 209~ 145 | 60 km, Boat B 45 km. 60 = (15)(4), 45 = (15)(3) and the |

distance between is the hypotenuse of a rt A in the 3-4-5

16 a2 AARCisa member of the 8-15-17 family, o CB = 8. family. The hypotenuss is (5)15) or 75 km

AD AC .
¥ 55< G d AB—~AE = EB
AD
T=%§2 17-8% = EB og g B .10 p YL__6
10 © = j
8(AD) = 60 8l - EB 3 ax A
AD = 73 - o 100 = 64+8x - 36 = y2+ 9y %
AE*AQB 36 = 8x Y2+ 9y ~36=0 :
¢ TETCB e AC-AD = DC 45 = x v+ 120y ~38)=0 |
%E;E_lg 15_751:])0, y=-120ry=3 ‘
8(AE) = 68 7% . 3o Length cannot be negative,
A.E - 3% y=3
25 To swim divectly: To swim across and ;
17 AB = Y-+ (5112 2 ‘
‘ 12432 = 42 waik:
= \'3§ -+ 43 2 .
BE = 5 L+89=x 1m swimming &t 2 mph =
= V25 = 5 | : V10 = x Zhr.
18 m/M =5(90 — 40) = 3(50) = 25 V10w es\%z mph 8m walking at 4 mph = |
‘ would be 5 or ghr. So -21 + g =1;1 hr,
. . 1 E
12 3 mAD = 180 -mBE -mDE approximately i; hrs. :
= 180~30-80=70 It is quicker to swim across and then walk,
mAF = 360 - wEF - mBE -mDPE-mAD
. = 360-60-80-30-70=120 26 Assume that the dock is L to the water. T'wo rt As are
b msC = -;-(mAf" ~mDE) formed,
= 3120~ 30) =5(80) = 45 152 +y2 = 262 152422 = 172
¢ MmLBAD = 3(mEBD) 225+3% = 625  225+2% = 289
= 3(110)° = 65° ' ¥ = 400 2 = 64 |
vy =20 z=8
20 & mRIC =2m/REC =2(80) = 180 - y-z =x
b eﬁﬁmgﬁguoﬂ 5n 20-8 =
e Ay=wB)= 2Br~ 785 12 =x
Ap=8.6=48 ‘
A~ AR = T8.5 - 48 = 30.5 ' 27 (5,12, 13) is a Pythagorean triple s0%= 5 (3,4,5)isa

Pyltharogesn triple, soy = 4. 8; =% L 2and (8, 15, 17) ig

a Pythagorean iriple, sox = 2 B or 7.5,



28 "Tha fnal distances aré 24 paces east and 4D paces north,
iJse the Pyibagerean Theorem to find the distance
(hynotonnsa),

A52 4 247 = X2
2085 + 578 = xf
2601 = x®

5l = x

Tt o Mite, one dingonal is the L bis of the other, S0 KT L
wis TH maldng TP the alt of ARIT and TP = PE, AKIT is

b A becanse AT s a pb 4.

kS
B

il i}: = %% Al ta hyp is mean propor hetween
é—) = %3 seg of hyp.
P = 36 '
P =38
I o= 12 , ,
b To find IK and TT, use Pythagorean Theorem.
K2 = KP?. P2 172 = PT2 .+ 1p2
K2 =9%+62 IT% = 42487
IK? = 81+ 86 IT? = 16 + 36
IK2 = 117 ' 12 = 52
I = V117 I = 52
IK = 3v13 IT = 213

In kite, 2 distinct pairs of consecutive sides =, T=KE
and T = BT, Perimeter is 2(3W13) + 2(2V13) = 10413.

308 EGB-3)r BE=W4,CE=5A=14.5=T0
¢ RC=VG-C8)P2+@-3)
=142+ 52

=221~ 14.9

81 slope QU =}Elf(5:1;§)=

slope AD = ::’;"_112 =
~QUHAD
slope AU = o _.-;-
glope QD xf%f{f*% = -—%
AT 1 GD.
3 pre of opp sides 1, 50 QUAD is 7.
DU =V~ (42 + (11— (-3}
= B2+ 142 =280
QA =V B2+ (—4--12)%
= 2%+ (-16)2 = V260

QA == DU, so diagonals are =, «, QUAD s a[_ ],

33

4

38

a ;
i

E :
a
CTTBETE T w &

In AACF, in AECE,

@2 +y2 = (D2 @y2+x® = (2262

4x2 1+ y? = 41 4y? +x? = 104
Solve simultansous equations,
dx2 4 y2 = 41

¥ +4y* = 104
Mult—4, —16x2—-4y2 = -164 x2+4y% = 104
244y = 104 (@R dy? = 104
~15x2 = -160 4y2 = 100
%2 =4 y2 = 25
x =2 .y =5
2x = AC gy = BG
4 = AC 10 = BC
In AABC, (AC)2 + (BO)® = (AB)?
424102 = AB?
116 = AB?
2426 = AB

The leg is the mean proportional between the hypotenuse
and seg of the hypotenuse adjacent to that leg.

B x ) a
’:"‘st =§ N I y
e ek 20

The possible As could have lengths of 2, 5, 5;'3, 4,5;
4, 4, 4. Only 1 A i3 art A, so the probability is%,

5
o
“ "g“n. vy
A S
C bkﬁ:f = 04
Bince ABCD is a 45°45°90° A,
BC=x\2
So in AABC,
TV2)? 4 x2 = (TY3)2
22 +x2 = (49)(3) o
ax = (49)3) L
< = 49 i

. - L
xe= 7 |

i

1




