11 GJ alt FH

11 If a ray is drawn from a
vertex, L to a side, then it

is an alt.
JH GH .

12 GH-HF 12 Each legof a rt A is the
mean propor betwn the adj
seg of the hyp and the total
hyp.

23 Given: HKMOisarect. O * % M
PK L AM c
PJ L AR I

Prove: ab=1fx H 5 7K

1 HKMO rect 1 Given

2 PK 1L AM, PJ L HK 2 Given

3 A2=ff+g 3 Each leg of a rt A is the

mean propor btwn the adj
seg of the hyp and the
total hyp.

4 f+g=x 4 Opp sides of a rect are =,

5 d2=fx 5 Substitution

6 d2=ab 6 Alt to hyp of rt A is mean

propor betwn segs of hyp.

7 ab=1fx 7 Transitive prop
A

24 Arithmetic Mean :El(a +h), D
. AD CD
Geometric Mean: CD-DB c 3
a 1AM = 3(2+8) GM:f:%,xB:m
AM =5 GM is 4.
2AM = 33+ 12) GM:f = 75 x2= 36
AM =17 GM is 6.
1 4 X o
3AM = 5(4 +25) GM:; = 55 X = 100
= 145 GM s 10.
1M 2 = 2 =82
2%¥8s 8
2 2
21‘11!:1 1 =?=%:4.8
3tz 12
2 2 200 26
3HM:T— =% =§=55

-l
+
8l
&
g
S

b Two positive numbers are unequal in the same order

as their squares.

%b)z ? (ab)2

a?+2ab+b? ,
—

a2 + 2ab + b2 ? 4ab
a2—-2ab+b2 7 0
(a-b2 70
(2 —b)2 must be = 0 for real numbers a, b,
so(%b)ﬁa{@)g

ab

Pages 387-391 (Section 9.4)

1 a x2+y2 =12 b xZ+y? = 12
42452 = 12 152+y2 = 172
16 +25 = r2 225 +y2 = 289

41 = 12 y2 = 64
r o= V41l y =8
c x2+y2 = 12 d x2+y? = 12
x2+92 = 152 122+ y2 = 132
x2+81 = 225 144 +y2 = 169
x2 = 144 ¥ o= 144
x = 12 y =5
e x2+y2 = 2 f x2+y2=r2
52+ (5V3)2 = r2 52+y% = (V29)2
25+ 25V9 = r2 25+y2= 29
25+ 75 = r2 y2= 4
100 = r2 y=2
r=10
g xZ+y? =12
@V5)2+y2 = (/38)2
20+y2 = 38
y2 =18
y = V18 = 3V2

12

2 All sides of a square are =, so each side = 2=3

All £s of a square are rt £s

If a and b are sides of the square and cis the diagonal,
¢? = a2 +b?

2= 32432
2=9+9
Z=18

¢ =Vi8 = 32
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8 Inarhombus, diagonals are L bis of each other. 9 a C(@Z,3) c (AB) = 62+82
BE=ED=8,AE=EC=6 b AC=11-3 =8 (AB)? = 36 + 64
AC L BD CB =8-2=6 (AB)? = 100
AB? = 62 4+ 82 AB = 10
AB2? = 36 + 64 d Yes
ABZ = 100
AB = 100 = 10 10 PQ = V(13- 12+ (3-8)?
In a rhombus all sides are =, so PQ = (122 + (52
perimeter = 4(10) = 40. PQ = 144 + 25
PQ = V169 =13
4 152+b% = 172
225 + b2 = 289 11 a AC = x,BC=y ¢ AC = 3a,BC = 4a
b? = 64 AC? +BC? = AB? AB? = AC?+BC?
b=28 x2+y2 = AB? ABZ = (3a)2 + (4a)®
Perimeter = 2(15) + 2(8) AB = VxZ+y? AB2 = 9a2+ 16a2
=30+16 = 46 AB? = 252
AB = ba
5 AJGF = AJGH (AAS), therefore FG = 12, b AC=2BC =x d AB = 13¢ AC = 5¢
Since £JGF is a rt £ (Pythagorean Theorem) AB2 = AC? + B2 AB2 = AC2+ BC2
FG? +JG? = JF? AB? = 22 4 x2 (13¢)2 = (5c)2 + BC2
122+ JG2 = 152 AB? = 4 +x2 169¢2 = 25¢2 + BC2
144 + JG2 = 225 AB = V4 +x2 BC2 = 144¢2
JG2 = 81 BC = 12
JG=+81=9
. AD CD DB CB
6 InSection 3.7, problem 7 proved that the altitude to the 12 a TDh = DB ¢ ©B ~AB
base of an equilateral A is the median to the base. An ©D)? = (7)4) % o %
altitude forms rt £s, so the equilateral A is divided into
2 rt As and the sides are 2 and x. The hypotenuse is 4. CD? = 28 2AB =64
22 +x% = 42 (Pythagorean Thecrem) CD = V28 = 27 AR =29
4+x2= 16 b (CD)2+(DB)2 = (CB)2 d (AC?+ (CB)2 = (AB)?
2= 12 64+36 = (CB)? 212 + (CB)? = 292
x=+viZ = 243 100 = (CB)? 441 + (CB)? = 841
CB = 10 (CB)2 = 400
7 Draw the dotted segment. CB =20
a=13-7=6b=8 —13—y i
2 = a2+ b2 a 18 a=6b-=28 N
x2 = 62 + 82 ? Eh 8 ? = 6%+ 87 a :\\C 6
2 = 36464 . - ¢ = 36+ 64 N
x = 100 = 10 ¢ = V100 = 10km = N
8 Since the wall is perpendicular to the ground, the A 14 Draw in altitudes, making a rectangle and two rt As,
formed is a rt A, Use the Pythagorean Theorem. 18 — 12 = 6. The As are =, so the shorter legs are 3.
482 4+ x2 = 502 h?+ 3% = 92 12
2304 +x2 = 2500 h?+9 = 81 of! 9
x2=196 h=\ﬁ§-‘=ﬁ‘\!§ :h h
e o aitd 3 18 3

The foot of the ladder is 14 dm from the wall.
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15

16

17

18

Perimeter of AACE =7
Using information given and the Pythagorean Theorem,
FD=AB=24,BC=17
Then AC2 = 242 4+ 72

AC = V576 + 49=25
A mdpt divides a seg into 2 = segs.
Then FE=ED=12andCD=16-7=9
CEZ =122 + 92
CE =144 +81=15
Opp sides of a rectangle are =, so
AF=BD =16 and
AE? = 162 + 122
AE =256+ 144=20

Perimeter of AACE = 25 + 15 + 20 = 60

Since AACBis art A, AB = 10,DB = y, s0
62+82= AB2  AD = 1D—y.;(c-'=g
36+ 64 = AB2 10_;1 = 1—60
AB = V100 = 10 10(10-y) = 36
100 — 10y = 36
10y = 64,y = 6.4
DB = 6.4, AD = 36 ~ DB = 6.4
AD _ CD
CD -~ DB
3.6 _ CD
CD =~ 64
CD? = (3.6)(6.4)
CD = 23.04
CD = 4.8
Starting with the bottom A,
22 = 12412
2= 3
In the second &, In the third A, In the last A,
y2= 22412 w2 = 12442 x2 = wl4+12

y2= (V2241 =3 wl=12+4(/3)2 2= 22412

y= 13 wZ=1+3=4 x2=5
w= 2 x= 5
P=8\5
each side = %(8\)’5) =2V5
one diagonal = 442
% diagonal = 242
@V2)2 + b2 = (26)2
8+b% = 20
b2 = 12
b =+12= 2v3
Other diagonal = 443

19 x2+10% = (17 —x%)?
x2 4+ 100 = 289 — 34x + x2
34x = 189

x = 5 = 53m~5.56m

7
x| WT-x

o

20 Letx = legofa, P=x+x+6
x2+x2 = 62 P=32+32+6
22 = 62 P = (6\2+6)cm
x2 = 18
X = \{E.: 3‘\15

21 P=20,eachside=5
The diagonals bisect each other, so
the A has legs x, % and hypotenuse is

x2 4 (%)2 = 52

%2

X2+I = 25
4x2 +x2 = 100
5x2 = 100
x% = 20

X =

22 Obtuse; Impossible (3 + 5% 10)

23 a Draw altitude BD. Then A

5.

V20 = 245, 2x = 415, sum = 65

40m B

A =Apgcp + ApDE

30m
A=(30- 40) +3(30 - 20)

ol

30m

A = 1,200 + 300 = 1,500 c
b (BE)2 = (30)2 + (20)2 = 900 + 400

L
40m D 20m

BE =~ 36
24 First find CB. Now find DB.
CD2+ CAZ = DAZ? CD2 + CB2 = DB2
122 + CAZ = 202 122 + 62 = DB2
144 + CAZ = 400 144 + 36 = DB2
CA = 256 = 16 V180 = DB
CA-BA = CB 6V5 = DB

CB = 6
P=12+6V5+6=18+6\5

Section 9.4
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25 a LetGF=x,HF=y

FE=21-x
ACGHFicart A, s AHFE isarb A 5o
102 = x2+y2 172 = (21-x)2 4 y2
100 —x2 = y2 172 - (21 -x)2 = y2
Then:
100-x2 = 172 -(21-x)2
100 —x2 = 289 — 441 + 42x —x2
100 = -152 + 42x
252 = 42x
6 = x
. GF =6
In AGHF, 62 + HF? = 102
36 + HF? = 100
HF = V64 = 8
b IfAEHF — AHGF, their corr sides
must be in proportion
EH, HG
HF ° GF
17, 10
8°6
102 # 80
Their corr sides are not in proportion,
so the As are not ~.
26 AB = AC (AnisosAhas 2 legs =.)
BC = 32-2x AABD = AACD (ASA)
BD = DC=16-x AD? 4+ BD2 = AR?
s 824+ (16 —-x)% = x2
64 + 256 —32x + x2 = %2
B X 320 -32x + x2 = x2
320 = 32x
10 = x
B D C

27 InAJOM,JM2 = JO2-MO? PO = x,JK = 2x
JM2 = 252202 KM = 15-2x
JM2 = 225 PM = 20 +x

JM = 15
IN APMK, 252 = (20 + x)2 + (15 — 2x)2

625 = 400 + 40x + x2 + 225 — 60x + 4x2

0 = —20x + 5x2
0 = 5x(x—4)
4 = %

EM=15-2x, KM=15-2(4)=7

120 Section 9.4

28 InAACD, (2a)2 + ()2 = (2413)2 _ #

4aZ + b2 = 52 E
In ABCE, (2)2 + (2b)2 = (:J73)2
a2+ 4b% = 73 .
Solving both equations,
(da? +b? = 52) Mult—4 —16a%—4b% = —208
a2+ 4b% = 73 al+4b? = 73
-15a% = -135
a2 =9
a=3
(22)% + 02 = (213)2 AB2 = (2a)2 + (2b)?
36 +b2 = 52 AB? = 36 + 64
b2 = 16 AB? = 36 + 64
b=4 AB =100 = 10
29 In AFBD, 82 + (BD)? = 172, F__ 4
BD? = 289 — 64 s T
BD =15.
Since BC=FE =9,
CD=AB=6
In AECD, ED? = 82462
ED? = 64 +36
ED = v100 = 10 and ED = FA, so

P=9+2(10) + (15 + 6) = 50

30 a oneleg = x
I
hypotenuse = x+ 1 x&
second leg = y Y

Then (x + 1)2 = x2 4+ y2

x2+2x+1 = x2+y2andy?=2x+1
b One counterexample
would be a rt A with s
legs 4, 'i"%‘;
hypotenuse 8%
(751. 8% are not integers.)
2=11+8}

31 a slope QU = 135
slope DA = -1;
QU I DA
Slope QD = %3
Slope AU =_Ta
QD Il AU
LQUAD is a 7.




b (UA)? = 62+ 82

UA = 10
QU2 = 82+ 152
QU = 17

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

32 By theorem, AC is the mean prop between

ABand AD. AB=+3%+42=+25=5

AC? = (AB)AD)
3% = 5(AD)
% = AD and
]
DE = 5-2-%=
In AACD, AC2 =
82 =
81 225 81
D = Vo-3=\VE-5
l44 12
CD = \_2
In ACDE, CE2 = CD2 + DE2
CE? = B2+ 2= B8
65
CE=7%
33 Draw RP and VX R 1z v
SP = XT, s0 SP = 3(ST-RV). Wf S
SP=3. DrawTQ L SW S FE— T

LQ=LP(rtLsare =)
£8 = £ 8 (Reflexive prop)
ASQT ~ ASPR (AA~)

SR SP
ﬁ ='S—Q ST2=SQ2+QT2
19—8 =53_Q 182 = 62 + QT2
9(8Q) = 54 324 = 36 + QT?
5Q =6 /288 = QT
122 = QT

34 Inrt APRT, 152 + (RT)2 = 252

RT = 625—225
RT = /400 = 20

If ST = x, SR = 20 — x. In rt APRS,
152 4+ (20 =%)% = (x + 12)2
225 + 400 — 40x + x2 = x2 + 24x + 144

—64x = —481
_ 481
X =6
SR=20-x,SR = 20 -4}
SR =22

36 a Show (BP)2+ (PD)2= (AP)2+(CP?® p_ S

Let x = shorter side
y = longer side X S
iy = (x+3y)?
4 4
x®+y? = x?+3xy +35y°
5.9
g¥® = 3X¥y

X

£ |8 g0 b
M
n
I -1
1

5
oy =

(BP)2 = y2 4+ (TB)2
(PD)2 = x2 + (DS)2
(BP)? + (PD)? = x2 + y% + (TB)? + (DS)? A
(AP)? = y2 + (AT)? '
(CP)2 =x2 + (SC)2
(AP + (CP2=x2+y2+ (AT +(SCR T
If ST is drawn through P, parallel to CB,

STBC is a rectangle and TB = SC and DS = AT.
b Yes, the same procedure should be followed.

= — =

Pages 394-400 (Section 9.5)
1 a \J(G—4)§+(D—0 Z-9

b V2-22+@-(D2=4
VT7-42+GB-12=+9+16=5

VA= (42 + (-8 - (-2))2 =82 +62 =10
VE-02+5G-02%=V4+25=129
VE-2Z+B-12=V16+4 =20=2V5

- 0 po6

AB=+(5-2)2+(10-6) =9+ 16=5

BC=VGE -0+ (10— 13)% =25+ 9 = V34

CA=vV2-02+(6-132% =4 +49 =53
P=AB+BC+CA=5+34++53 =18.1

a LetA=(84);B=(3,5);C=(4,10
AB=V8-3%+(“-52=25+1=126
BC=v{4-3)2+(10-52 =1+ 25=126
AC=vB-42+(4-10)% =16 + 36 = /52
AB? + BCZ = AC2

(V26)2 + (\/26)2 = AC?

26 + 26 = AC2
‘JET?T:AC

b m@AB)=3=3=-}
m(m)=%-;=%=5

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

DO=v6—-0Z%+(0-0F=6
0C=VE-02+BVE-02=V9+27=6
DG=V(3-62+(3V3-02=v9+27=6

- &6DOG is isosceles since all 3 sides are =,
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5 r=V0-(-3)2+(-4-52=+144+ 81 =+225=15
A=nr? = n(15)2 = 225n

6 a MdptRV=(7,-1)
distance from T to mdpt RV =

VO -T2+ B (12 =+85

b The length of the segment joining the midpoints of two

sides of a A = % of the length of the third side.
RV=v(13-1)% + (2 (-4))2 = /144 + 36 =180 = 6+5
length of the segment = %.r =35

7 (BD)?+(DC)2 = (BC)2 Let AD=x
e
T0bie B 8(8+x) = 100
64+ 8x = 100
10 = BC 8 = 38
AD=x = 45

8 a A(0,2b) B(2a,2b) C(2a,0) 0(0,0)

0+0 2b+0 . _(2a+2a 2b+0 _
M:[——2 Bl ]_(o,b) P-[——z 22 )_(2a,b)
2a+0 2b+2b 2a+0 040
N=(——2 = ]=(a.2b)Q=(——2 S ):(a,DJ
—— 2b-b b 0-b
c slopeMN:a__D:a s]opeMﬁ:a_():-
— b-0 b == 2b-b
slopeQP:za__a:a atslupeNP_a_23

Since MN Il QP and MQ I| NP, MNPQ is a /7.
d MN=+v(@-02+@b-bZ=a%+b2
QP =v(2a-2)2 + (0 -b)Z =VaZ+ b2
MQ=V@a-02+0-bZ=vaZ+b?
NP =+(2a—2)?+ (b—2b)2= VaZ + b2
MN = QP = MQ = NP, .MNPQ is a rhombus.

9 a PQ=v(-a+c)?2+(0-b)%=c?-2ac+a?+ b2
SR=V(a—c)2+(0—b)% =VaZ—2ac + 2+ b2
PQ = SR, ~.PQRS is an isos trap.
b PR=vV(c+a)?2+(b-0)2=c?+2ac+a’+ b?
QS=vVa+e?+(0-b)2=cZ+ 2ac+ a2 + b2
PR=QS, ~PR=QS.

10 Yes, since m £E = 90 (by def of [, mRTC = 180; ~.RC

is a diameter.

11 a ARECisa5-12-13A,s0 RC=d = 13.
C=nd=13n
b A=m?=x()2~132.7

122 Section 9.5

12 BD =+aZ + a2 = V2a? = a2

A0, a) B (a, a)
AC=+aZ+aZ=+2a% = a2
slope BD A
-a
slope AC = 2: 1
AD L BC D (0, 0) C(a, 0

13 a mTV = 180 - mVW
mTV = 180 - 120 = 60
Area of sector TRV =3%'5 (Area of O R)
=3 (9 = 13.5x
=~42.4
b TW=18
VW =32 (2n(9)) ~ 18.8
VW-TW=188-18~038

14 The distance from the pts to the center would all be equal.
W7 -2)2+ (11— (~1))2 =25 + 144 = V169 = 13
V(7 -2)2+ (-13 = (-1))? = /25 + 144 = V169 = 13
V(14 - 2)Z+ (4= (-1)) = V144 + 25 = V169 = 13

15 AB=v(7T-22+(3-1)2=+25+4 =129
BC=v(12-7)2+(1-3)2=+25+4 =29
CD=V(12-72+ (1 - (-4)2 =25 + 25 = 50 = 5v2
DA=(7T-2)2+(-4-1)2=+25+ 25 = V50 = 592
P = 2429 + 102 ~ 24.9; Kite (pairs of adj sides =)

16 d(-1,-3)to (3, -2) = V(B - (~1))Z + (-2 — (=302 =17
d(2,Dto(3,-2)=vE- 22+ (2-12=10
Consecutive sides are not congruent; therefore the

parallelogram is not a rhombus.

17 dfrom (-2, 1) to(5,5) = VG- (202 + (5— 1)2= 65
dfrom (-2, 1) to (-1, =7) = V(=1 — (=2))% + (=7 — 12 =65

18 One diag has length = V(6 — 0)2 + (8- 0)Z = 10
Since in a (] both diagonals are equal, the sum of the
two is 20.

19 LetA=(1,2);B=(4, 6); C = (10, 14)
a AB=Vd-1%+(6-22%=5

BC=‘\J(10—4;+(14—65= 10

AC=v10-12+(14-2%=15

AB + BC = AC They are collinear.

They are collinear.



20 V5-12+(y-42 = J(10-52+(-3-y)?

V16 + (4 —y)2 = V25 + (y +3)2
16+ (4 —y)% = 25 + (y + 3)2
16+ 16 -8y +y2 = 25+ y2+ 6y +9
-2 = 1ldy
=
7=
21 h?+92=412
h? +81 = 1681
h = 1,600 = 40
B
22 x2=202+ 112
x% =521 x 20m
x =23
AB+BC=20+23=~43m A C

11im

23 BC=+(a+0)2+(0-b2=1a+b2

-\.] 2 g
BM=CM=3BC="">—-
B(0, b)
. a b
Mlsat(§,§]
.-
2
) a\, , (b2
w5+ ()
a? b? AG.O T, 0
MA= 4-l- 1 g N
2MA = Va2 + b2
MA:—“’;b

~M is equidistant from A, B, and C.

24 By prop of 7, B=(a+Db,¢)

For diagonals, BDZ = (a + b)2 + ¢2

CAZ=(a-h)2 +c2

BDZ + CAZ = a2 + 2ab + b2+ c? + a? — 2ab + b2 + ¢2
=2a2 + 2b2 + 22

For sides, CD? = a2

ABZ= 52

AD?=b2 + 2

BC2=b2 + ¢2

So 2a2 + 2b2 + 2¢2 = 2a2 + 2b2 + ¢2

~BD? + CAZ? = CD? + AB? + AD? + BC?

y-axis

Alb,c) Bla+bq

LY
:l(o. 0 C@0 yop

y-axis

25 .4 Cid.e)
Prove: ‘LA 0,0) (2,0) yais
AB? + BCZ + CD? + DAZ = AC? + BD? + 4MN?2
ABZ = a2
BCZ = (a—d)2+(e—0)2

I

= a2—2ad +d2+e?

CD% = (b—-d)2+(c—e)?
b2 — 2bd + d2 + 2 — 2ce + &2

DAZ = b2 4+¢2
AC2 = g2 +e?
BD? = (a-b)2+(0-c)2
= a?—2ab+b?+c?
a2 +b%+d%+2ab-2ad—2bd % —2ce + &2
= 2 k) 4

4MNZ = a2 + b2+ d? + 2ab — 2ad — 2bd + % — 2ce + &2
AB2 + BC2 + CD2 + DAZ =

2a2 + 2b2 + 2c2 + 2d2 + 2e? — 2ad — 2bd — 2ce
AC? + BD? + 4MN2 =

2a2 + 2b% + 2¢2 + 2d? + 22 — 2ad — 2bd — 2ce

y-axis

26 D {=2p, ) C (2p, 2h)
(p-a,h) (a=p.h)
=a-p.h (a+p, H)

C (2p, 2h), D (-2p, 2h)

AB=4a SA-2a,0 l:o.m B (22,00 x-axis

a+p—-(-a-p)=2a+2p

a6 TR

(p—-a)-(a—p)=2a-2p

27 By the dist. formula, the length of each side of the 4 is
VE-2%+(5-1%=4V2. If (%, y) is the remaining
vertex, \J’E&Wl_ﬂ =4v2 and
m =42, Therefore,

Vx-22%+ (y- 12 Vix =582 + (y - 5)2
2—dx+4+y2-2y+1 = x®—12¢+ 36 +y2— 10y +25
x+y= 1T

y = T-x
Substituting 7-x fory in V(x — 2)2 + (y — 1)% = 4v/2 and
solving, yields x = 4 + 23 orx = 4 —2v/3. Substituting in
y=7-xyields (4 + 23,3 —2v3) or (4 — 243, 3 + 2v3).

Pages 401-404 (Section 9.6)

1 a25 b36 c21 d1 e60 2 al0 b78 ¢36 d65
e63 3 a250 b48 c28 d24 e264 4 a5l
b3.4 ¢75 df ¢80 5 a12 b2(T c10 d05
e34 £5/7 g72 h45 i12+7

6 (20, 48, ?) belongs to the (5, 12, 13) Family. 4 x 5 = 20,
4 % 12 = 48, 4 = 13 = 52; the diagonal is 52.

7 If the 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 = 50 dm.
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