Math 511

Geometry Chapter 1

Solutions

Do not write in this.

It will be collected

at the end of the unit.
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; A 2x B 6x = 66, x = 11,2x = 22
Pages 7-8 (Section 1.1) . '
1 AB,BX,line? 2.CED,.DEC,,E, 27 3No 14 2r+5=33r+2  3m+7=42m+5
4 RS, ST,TR 5a B bACor.CEA cE d@ eEC 5=1ir+2 T = 12m+5
£LABC gABEC 6asRPO,/RPS,/SPR bO ¢3 3 =1k 2 = 1.2m
) 5
d £TSO, LPST, LOST e8 - r=2 m=3
7 : : 15 y=x+17 16 x= m£COA, 3x = m2POC then x + 3x = 90,
VL x =22}, m£POC = 673
8 apoints brays, endpoint 9J 17 a0<m/P<9 b20<x<50 18a3 b4
10 a A = fw b P=20+2w 19 ‘ 37‘+2=2x_29.4];
= (2.5)8.6) = 2(2.5) + 2(8.6) - -1x = -a1l
= 21.5sq em = 22.2cm ‘x = g2l
- 2

m/ABC and m£CBD = 953 no

11a HR=HI=15TK=515) b P=4ax+3x+2x
1
P=15+15+7; 63 = 9x . 2 11
20 _(60)=—-= 1 ;_(60) = 20
P = 37; 7 =x, 4x=28 o s =1%i3
15° 13' 20"
] A
12 o o o 13 o
A C B D ’ F : 21 -2(3x + 3y = 90) —6x — 6y =-180
A 3(2x + 5y = 180) 6x + 15y = 540
, 9y = 360
§14 a All As are AEXA, AEXC, AAXC, ATCX; ATAC, AXET, y=40
AEAT, ACTE; 3=37.5% b2=25% x=-10
Pages 14-17 (Section 1.2) : 22 *=XLr8r #=YBcaws
1 a61°40' b71°42' 2a 132%° b 19j;3° 3*+2#=90 3*+2# = 90
3 /landz2 4aT bVW ¢PR d.QSR e6 - 3*+1#=60 —3*—1# = —60 -
5 a87°10" b 82°49' 6 a right angle = 90°, 90° — 60° = 30° ' ' # =30
b 90° —70° = 20° ¢ 180°—50° = 130° d obtuse 7 a5 3* or 3XLr8r = 30, XLr8r = 10°
b same size cz4 8(x+ 10)° = 60° so x = 50°, x + 5° = 55° y 0
- ’ ) 23 72+-6—0+§2—.—;0= 72+1i246+1—;—0-
= 7214‘-25-6 or 72§°;
9 o We know this because 12 x 30° = 360°
and there are 360° in a circle Pages 20-22 (Section 1.3)
a90° b45° c100° d142%° .1 3x+8+x+4=180° mLABC = 134
[ ]
, 2 C
< A P
10 a5 bPQ=5QR=4 c8 B : B .D
11 90° — 37° 66' 10" = 51° 53' 50" 3 aB,D bno,yes cAB,BC dyes e not necessarily

fB gG hAF iEB,ED jE,B _ ,
12 a8 b2 c10 d4 eZAEC,/BED . , R
4 ano;right angles cannot be assufned unless they are .
marked. b yes; collinearity of points can be assumed

from a diagram. ‘
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3x + 2x = 90, 5x = 90, x = 18, 3x = 54 7 Possible answers:

233°and 40° b60°and 70° c45°and 45° 8 a 124°36'
b 845° 9 3x+x =180, 4x = 180, x = 45, 3x = 135°

10

11

12 B 18a15 b3 14a-8<Q<4 bPQ+QR=PR=12

16 (2x+40)+(2y +40) =
(x +2y) + (2y + 40) =

2x +2y =

x+4y =

—4x -4y =

180 2(20)+2y = 100
180  40+2y = 100
100 2y = 60
140 y =30
—200 mz1 = 80

xiﬂ: 140 ms2 =100

-3x =

X =

16 11:10 AM 17 =1:05'27"

Pages 26-27 (Section 14)
1 Given: slisartZ.
L2isart L.
Prove: s1=.2
1 zlisarts.
2 L2isartL.
3 £1=,2

2 Given: Diagram asshown

Prove: £AGD =/EGB
1 Diagram as shown
2 LAGDisastc..

3 tEGBisast ..
4 LAGD = LEGB

8 Given: sAisarts.
tBisarts.
Prove: sA=/B
1 zAisarts.
2 LBisarts.
3 LtA=/B

2 Section 1.4

-60 ms3 = 80
20

1 Given
2 Gi\‘ren
3 Iftwo /s are rt Zs, then

they are =

1 Given
2 Assumed from diagram
3 Assumed from diagram
4 Iftwo Ls are st Zs, then

they are =.

A D

B C

1 Given
2 Given
3 IftwoZs are rt £s, then

they are =.

4 Given: 2CDE=110°

‘-
LFGH = 110°

Concl: £CDE =/FGH G .

1 LCDE = 110° 1 Given

2 £FGH = 110° 2 Given

3 LCDE = £FGH 3 Iftwo £s have the same

measure, then they are =.

Given: JK =2.5cm K N
NO=25cm /
Concl: JK =NO ) . \)
1 JK=25cm 1 Given
2 NO=25¢em 2 Given
3 JK =NO 3 If two segments have the
same measure, then they
are =.
S
Given: Diagram as shown A P R
Prove: £APR =/SPB B
" 1 Diagram as shown 1 Given
2 /APRisastZ. 2 Assumed from diagram
3 LSPBisastZ. 3 Assumed froﬁl diagram
"4 (APR =/SPB 4 Iftwo Ls are st Zs, then
they are =.
Given: £1=20° - Cx A\
£2 = 40° z
£3=30°
Prove: /XYZisartz.
1 £1=20° 1 Given
2 L2 =40° 2 Given
3 £3=30° " 3 Given
4 LXYZ = 90° 4 Addition
(20° + 40° + 30° = 90°)
5 (XYZisart’. 5 If the measure ofgnLis :

8¢ © 90° thenitisarts.

[c]
Mm—————
i
Q|
in !
Y @
E
m
.

9 110° 10aP=4(x+3),42=4x+12,x=75 bx>75




[image: image3.png]11 Given: £ABD =10° X

LABC = 100° AP v
LEFY = 70° 20 c £
LXFY = 19° 40' B F

Prove: /DBC =/XFE

1 £LABD = 10° 1 Given

2 £ABC = 100° 2 Given

3 LEFY=70°20' _ 3 Given

4 (XFY =19° 40' 4 Given

5 LDBC =90° 5 Subtraction
(100° - 10° = 90°)
6 LXFE =90° 6 Addition

(70° 20" + 19° 40' = 90°)
7 (DBC = /XFE 7 If two Ls have the same

measure, then they are =.
12 -8 13a A8 Y
S0 7 46 8 1007

b yes c It is midpt. of AA".

14 5y + 45 < 180, 5y < 135, y < 27; 5y + 45 > 90, 5y > 45,
y>9;9<y<27 '

15 x2=(x+T)+(2x—3)
x*=3x+4orx’— 3x—4=0
x-4Hx+1)=0
x:4orx=—1butkcannot=—1sox=4. ]
(D=5@)-4=16 LABC=x*=16 . LABC=.D

Pages 32-35 (Section 1.5) -

1 aCO=D0 bWX=WV 2a/NRO =/PRO
b £SXT =,TXV=,WXV 3aJdG bOK 4a30°
b24°25' c18;1° d43°7 5a2;9 bld 6x+8=22,

x = 14; 2x — 6 = 22, 2x = 28, x = 14; yes

7 3x-5=x+27
2x=32,x=16,,FGJ =3x—5=43

8 a4 b8 c1d9 eBD fno

9 If£ABC is trisected, 2x + 10 = x + 20, x = 10,
2(10) + 10 =(10) + 20.= 3(10) yes

10 If a ray divides an £ into two = /s, then the ray bis the £.

11 Ifa point divides a segment into 2 = segments, then it is
thg mdpt.

&

12

13

14

15

16

17

Given: WS bis ZRWP.
Prove: £LRWS =/PWS
1 WS bis ZRWP.
2 /RWS =/PWS

Given: XY =YZ
Prove: Y is mdpt of XZ.
1XY=YZ

2 Y is mdpt of XZ.

w P

AN

1 Given R S T

2 If a ray bis an £, it divides

the £ into two = £s.

X

1 Given

2 If a point divides a
segment into two =
segments, then it is the
mdpt.

Given: £AEB =/BEC=/CED

EB and EC
trisect ZAED.
1 LAEB =/BEC = CED
2 EBand EC

trisect LAED.

Concl:

Given: £1=/2

HK bis £FHJ.
121=,2

2 HR bis £FHJ.

Concl:

Given: (TXWisartZ.
LTYVisarts.
Prove: LTXW =/,TYV

1 LTXWisarts.
2 (TYVisartz.
3 LTXW =/TYV

B mdpt AC.
Prove: AB =BC

1 B mdpt AC.

2 AB =BC

Given:

18 4x + 3x + 2x = 180°
9x = 180°, x = 20°, m£FOG = 80

B C D
1 Given

2 If two rays divide an £

into three = /s, then they

trisect the £.

[y

Given H

2 If a ray divides an £ into

two = s, it bis the 2.’

1 Given

2 Given

3 Iftwo Ls are rt Zs, then

they are =. .

A
B D_
C

1 Given

2 If a point is a mdpt, then

it divides the segment
into two = segments.

Section 1.5
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[image: image4.png]" 19 18+ 12 +2x =62
, 30+2x=62
x=16,VM =16

20 a71°30" b 80°32 20"

21 a x2+3+4+2x=15,x2+2x-8=0,(x + 4Xx-2)=0,
x =—4 orx = 2. Since x #—4 (4 + 2x must be positive),‘
x=2 b22+3#4+2(2);n0

22 3x-4y = x-y

x-y=y-10
" 2x-3y=0
—2[x -2y = -10]
—2x +4y = 20
2x-3y =0

y=20,x=30,mzROS=y-10=10

23 2x + 2y = 120°
x +y = 60°, m£DAE = 60

24 5x = 2(5x-3%)+30

5x = x+30

x = 7.5,s05x = 37.5 and 3x = 22.5.
Bx= 2(3x—5%)+30

5x= —x+30

x = 5,50 5x=25and 3x=15.

Pages 37-38 (Section 1.6)
1 Given: 2V=1192° v T
LS =119° 40 E

Concl: 2V =/S R S
Since there are 60 minutes in 1 degree and 40 is %of 60, .
119§° = 119° 40". Angles with the same measure are =.

2 Given: Diagram shown Fo o J‘ 135°
Prove: .FEH = £JKM (——L—é e %
(DEH s a st £, 50 x° + 3x° = 180°. By solving this x = 45°,

3x = 135°. LFEH and £JKM have the same measure, 50

they are =,

3 Given: Diagram shown, ‘
LOPT = 90° .
Prove: The measure of ZVAY
is twice that of ZRPT. Ay Y
We are givet\l £LOPT = 90° so 4x° + x° = 90°, x = 18°. Since
x = 18°, m£RPT = 18, m£VAY = 36. 36 is twice 18 so that
the measure of ZVAY is twice that of ZRPT.

4 Section 1.6

4

10

Given: AB=x+4
. BC=2x
AC=16
Concl: AB=BC
Given that AB = x + 4, BC = 2x and AC = 16, x + 4 + 2x =
16,3x = 12,x = 4. Then AB = 8 and BC = 8. They are =.

because they have the same measure.

Given: 4D is obtuse. D C

ww SN
Concl: £C=/D A B

With the information given, this cannot be proved.

Although both £s are obtuse, they are not necessarily =.

Given: .1 is obtuse.

£2is acute.
Prove: £1=,2 /2
This can be proved false because £1 is between 90° and
180°, while £2 is between 0° and 90°. Angies with
different measure cannot be =.
Given: Diagram shown,

L1=r2
Prove; £1 and £2 are right angles. 12
Given that £1 =22, m£1 = m£2, The diagram shows

‘m£1 + mz2 = 180, Therefore, m21=mz2 = 90 and 21

and £2 are right angles, by definition of a right angle.

Prove: If an obtuse £ is bisected, each of the two resulting \
Ls are acute.

An obtuse £ is between 90° and 180°. If bisected, the £s
formed would be bétween 45° and 90°. If an £ is between

0° and 90°, it is acute, so the £s formed would be acute.

Given: CE bisects £BCD.
LA is a right angle.
m/BCE = 45

Prove: <A =/BCD A ;

mZA is 90 by definition of a right angle. Since CE bisects

£BCD, m£BCE = m£DCE = 45, and m/BCE + m2DCE =

90. SincemZA =m/BCD =90, 2A = /BCD.

Given: Diagram shown;
AC bis £BAD.
AE bis £DAF.
Prove: £CAEisartcs.
Label the diagram.
Then 2x + 2y = 180 or

x+y=90
Art£is90°s0LCAEisart...




[image: image5.png]11 Given: m/J+mzH + m2JKH = 180

12

Prove: amszl=mzJ+msH H
bmz1l>msd
a msJ+m/H + m/JKH = 180 ] 1
m/1+msJKH =180 K M
By substitufion, v k
msl+msJKH=msJ +msH + msJKH.
Subtract m 2JKH amd
msl=msJ+msH.
b From part a,

m/sl=msJ+msH.
Since each measure is positive,

ms1>med.

Given: mzA + m2ABC + m<£ACB = 180
msD + mzDBC + mzDCB = 180
BD bis £ABC,

CD bis LACB.
Prove: msD =90 +§1mLA

Label x and y as shown.
msD + x +y=mZLA + 2x + 2y, so
mzD=msZA+x+y. x+y=180-msD, then
msD=m/A + 180 —msD, 2m/D =180 + mZA.
Therefore msD = 90 +51mLA.

’Pages 4243 (Section 1.7)

1
2

13

undefined terms, postulates, definitions, theorems
areversible bnot cnot 3ayes bno 4atheorem

b definition

ai If B, then A. ii Wet = rain iii If an angle is acute,

then it is a 45° angle. iv If a point divides a segment into

two congruent segments, it is the midpoint of the segment.

b i May be either true or false

ii False iii False iv True

It is possible but not necessary. 7 No, in flipping a “fair”
coin there is always a 50-50 chance it will come up tails.

8 Correct 9‘No, we don't know £C is acute. 10 No
(reasoning from the reverse statement) 11 No (reasoning

from the reverse statement) 12 True

a i Since spoof contains at least two distinct purrs and
since a lilt consists of at least two distinct purrs, there is
at least one lilt in spoof. ii Since no lilt contains all the
purrs, there must be at least one purr in spoof in ad(iition
to the two mentioned in part i. iii Since one and only one
lilt contains any two distinct purrs and since no lilt
contains all the purrs, the three purrs described in part ii
(call them A, B, and C) determine exactly 3 lilts—(A, B},
(A,Cl,and B,C. '

b If the two purrs “pil” amd “til” are the same, then two

distinct lilts could contain them.

Wendy—purple monkey
B ody—éreen lizard
Katie—red crocodile

Pages 4748 (Section 1.8)

1 alfapersonis 18~‘years old, then he or she may vote in a,

federal election. b If two angles are opposite angles of a

parallelogram, then the two angles are congruernt.

a Converse: If a triangle has a perimeter of 30, then each
side has a length of 10. False

Inverse: If each side of a triangle does not have a length
of 10, then the perimeter is not 30. False

Contrapositive: If the perimeter of a triangle is not 30,

then each side does not have a length of 10. True
b Converse: If an angle has a measure greater than 0 and

less than 90, then the angle is acute. True

Inverse: If an angle is not acute, than it does not have a
measure greater than 0 and less than 90. True
Contrapositive: If an angle does not have a measure
greater than 0 and less than 90,'then it is not acute. True

a biconditional

: liinois
a True b False

c False d False

Chicago

ad=f bs=~p cIfbobcats begin to browse, then horses
head for home.

Converse: If M, A, and B are collinear, then M is the
midpoint of AB. False

Inverse: If M is not the midpoint of AB, then M, A, and B
are noncollinear. False .
Contrapositive: If M, A, a{nd B are noncollinear, then M
is not the midpoint of AB. True

Ifa pol;'gon is a square, then it is a quadrilateral with
four congruent sides. ‘

Converse: If a quadrilateral has four congruent sides,
then it is a square.

Inverse: If a polygon is not a square, then it is not a
quadrilateral with four congruent sides.

Contrapositive: If a quadrilateral does not have four

congruent sides, then it is not a square.

a Converse: Ifa ray divides an angle into two congruent
angles, then it bisects the angle.
Inverse: If a ray does not bisect an angle, then it does not

divide the angle into two congruént angles.

Section 1.8 5
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Contraposititve: If a ray does not divide an angle into two
congruent angles, then it does not bisect the angle.

b Converse: If two angles of a triangle are congruent,

then the sides opposite those angles are congruent.

Inverse: If two sides of a triangie are not congruent, then
the angles opﬁosite those sides are not congruent.
Contrapositive: If two angles of a triangle are not congruent,
then the sides opposite those angles are not congruent.

p = ~ g 10 At least one of the given statements is false.

Pages 51-62 (Section 1.9)

1

% 2§ 31 40 5. 6Possibilities are s AB, BC,CD,
DE, AC, BD, CE, AD, BE, AE; 3,

2 1 33 9 2 5
5 836 95595 105 113; 12£A,/B £B,£C

£C,.D ¢D,LE (A, £C ¢B,.D £C,LE ¢A,D

(B,LE LA,LE 71318 14al by c0 15a; b3

Pages 54-59 Chapter 1 Review Problems

1

10

11

6

aAR,AD,RA,RD,DA,DE bBA,BC ¢DF dCB
e 60° 52° 120° fno g No angle can be called £B since
3 angles have Basavertex. hAC iEF j21 kA 1FE

¢ DEF is straight. aright bobtuse cacute dstraight
eright 3a69°4'35" b50°59' 43" 4a 46°52' 30"

b 1321~10° 5aBC=RT bzA=/S 6ano byes
72x +5=50-4x,6x=45,x=75;2x+5=20

86x=180,x=30,m£1=30,m/2=90,m,3=60 9 no

. H
Given: Diagram as shown > )
Prove: (EFG =/HJK

1 Given )
2 Assumed from diagram K\L
3 Assumed from diagram

1 Diagram as shown
2 LEFGisastZ.
3 tHJKisastZ.

4 LEFG=/HJK 4 Iftwo Ls are st Zs, then

they are =.
Given: £ABC =130°,
LABD = 60°
Prove: «DBC is acute.
1 £ABC = 130° 1 Given
2 LABD =60°: 2 Given
3 ¢£DBC = 70° 3 Subtraction

4 An/ > 0and <90is

acute.

4 £DBC is acute. ’

Chapter 1 Review

12

13

14

15

16

17

22

2 LVTW = /XTW

Given: sXisarts.
LYisartcs. Y
Prove: «X EVLY ) ’;
1 Xisarts. 1 Given X
2 LYisarts. 2 Given
3 £X=,Y 3 IftwoLs are rt £s, then
they are =.
Given:. AB = BC . N
Prove: B mdpt of AC. < A B ¢ g
1 AB=BC . 1 Given
2 ‘B mdpt of AC. 2 If a point divides a

segment into two =

segments, then it is the

mdpt.
: D
Given: DF and DG trisect ~EDH.
Concl: £EDF =/FDG = LGDH ‘
1 DF and DG trisect 1 Given
LEDH. A .
2 LEDF = LtFDG =£GDH 2 Iftwo rays trisect an 2,
k they divide it into three =
Ls. T
Given: TW bis LVTX. - X W
Prove: LVTW =/XTW V w Y
1 TW bis ZVTX. 1 Given

2 Ifaraybisan/, it
divides it into 2 = /s.

Given: £1=61.6° 2
r2=61% '
1
Prove: £1=/2

Since there are 60' in each degree, 61.6° = 61-:“’. The £s

have the same measure and are =.

a-3 b-13 18 5 19aZ by 20 20f40.2° m.POR =

13°24' 21a30° b140° ¢ 127%°

Converse: If the angle formed by the hands of a clock is
acute, then the time is 2:00. False

Inverse: If the time is not 2:00, then the angle formed by
the hands of a clock is not acute. False

Cohtrapos‘itive: If the angle formed. by the hands of a

clock is not aéute, then the time is not 2:00. True




[image: image7.png]23 PR=26,P = 5RS + 10
2PR + 2RS = 5RS + 10
42 = 3RS
14 = RS
24 a (x+3y)+(2x+y) = 90
3x+ 4y = 90
y = —%x + 22-21-
b x+3y =45 )
2x+y = 45
—2x -6y = -90 , x+3y = 45
2x+y =45 x+309) = 45
by = —-45 x+27 = 45
y=9 x = 18
25 15
26 LA=2/B=6°and LA + /B =42°
s02/B + 6° + LB = 42°
3B = 36°
LB = 12°
LA =2(12°) + 6° = 30° F
) G
27 Given: (ABCisarts. ‘|p
£DBC = 20°, 0
H E
LFEG =40°, | - ‘
LGEH = 30°
Prove: £ABD =/FEH
1 LABCisartZ. 1 Given
2 (DBC =20° 2 Given
3 LFEG =40° 3 Given
4 LGEH =30° 4 Given
5 LABC =90° 5 Arts is exactly 90°.
6 LABD =170° 6 Subtraction
7 LFEH=170° .7 Addition
8 LABD = /FEH 8 Iftwo £s have the same
measure, then they are =.
28 Given: £OMK=50° -9

LOKM = (2x)°
LOKJ =(bx+5)°
Concl: £OKJ =,/OMN
£0KM and £LOKJ are supplementary, so
2x + 5x + 5 = 180, 7x = 175, x = 25.
Since x = 25, m£0KM = 50, m£2OMK = 50.
£OKJ and LOMN are supps of = /s, and are=.
29 180 - (60° 29" + 70° 40' 16") = 48° 50' 44" 30 20°
31 a 812x + 2469x = 180, 3281x = 180, x = .055;
812x~44.5° b~ 44°33' 823 337 <PR<31

J K M N

34 (2x-y)+@By-x)=25 2x-y = 3y-x
x+2y =25 . 3x-4y=0
2x +4y = 50 ‘
3x-4y =0 , 20-y = 3y-10
5x =50 30 = dy
x =10 5=y

35 a90<msQ < 180 b 59 <x <104

36 x2-27x = 90

x2-27x-90 = 0
x-30)x+3)=0
X =

30orx=-3

37 2¢ + 2w = 20. Therefore £ = 10 —w. Since 0 < £ < 4, by
suBstitution, 0<10-w<4and-10<-~w<—6or

10>w>6. Equivalently 6 < w < 10.

38 Given: £ABCisarts.
tDBEisarts.
Prove: £ABD =/CBE

LABC and £DBE are 1t Zs, so they are =. 2DBC is part of
both angles. By subtraction, ZABD = £CBE.

39 Ag

40 % 41 One rt £ is formed every—%hours’.
%(60) = 32% min. %min =44 sec,

Approx. 32 min, 44 sec past 3:00
42 al5 b7
00 = 60.60 x 21 = 150 150 5
43 m/ at 2:00=60,60 x 25= 150,%01'12
The hands of the clock are together every }—fhours, 1% x :—f
= 1%hom‘s after they last came together at 2;21'. The time

is 2—17—1hours or approximately 38 xhin, 11 sec past 2:00.
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