Elementary Geometry for
College Students

SEVENTH EDITION

Parkland College, Professor Emeritus

Geralyn M. Koeberlein

Mahomet-Seymour High School, Mathematics Department Chair, Retired

Prepared by

Mahomet-Seymour High School, Mathematics Department Chair, Retired

Parkland College, Professor Emeritus

/'¢ CENGAGE

Australia « Brazil + Mexico * Singapore * United Kingdom * United States



% CENGAGE

© 2020 Cengage Learning
Unless otherwise noted, all content is © Cengage

ALL RIGHTS RESERVED. No part of this work covered by the
copyright herein may be reproduced or distributed in any form
or by any means, except as permitted by U.S. copyright law,
without the prior written permission of the copyright holder.

For product information and technology assistance, contact us at
Cengage Customer & Sales Support,
1-800-354-9706 or support.cengage.com.

For permission to use material from this text or product, submit
all requests online at www.cengage.com/permissions.

ISBN: 978-0-357-02221-4

Cengage

20 Channel Center Street
Boston, MA 02210

USA

Cengage is a leading provider of customized learning
solutions with employees residing in nearly 40 different
countries and sales in more than125 countries around
the world. Find your local representative at:
www.cengage.com.

Cengage products are represented in Canada by
Nelson Education, Ltd.

To learn more about Cengage platforms and
services, register or access your online learning
solution, or purchase materials for your course,
visit www.cengage.com.

NOTE: UNDER NO CIRCUMSTANCES MAY THIS MATERIAL OR ANY PORTION THEREOF BE SOLD, LICENSED, AUCTIONED,

OR OTHERWISE REDISTRIBUTED EXCEPT AS MAY BE PERMITTED BY THE LICENSE TERMS HEREIN.

READ IMPORTANT LICENSE INFORMATION

Dear Professor or Other Supplement Recipient:

Cengage Leamning has provided you with this product (the
“Supplement”) for your review and, to the extent that you adopt the
associated textbook for use in connection with your course (the
“Course”), you and your students who purchase the textbook may
use the Supplement as described below. Cengage Learning has
established these use limitations in response to concerns raised by
authors, professors, and other users regarding the pedagogical
problems stemming from unlimited distribution of Supplements.

Cengage Learning hereby grants you a nontransferable license to
use the Supplement in connection with the Course, subject to the
following conditions. The Supplement is for your personal,
noncommercial use only and may not be reproduced, posted
electronically or distributed, except that portions of the Supplement
may be provided to your students IN PRINT FORM ONLY in
connection with your instruction of the Course, so long as such
students are advised that they may not copy or distribute any portion

of the Supplement to any third party. You may not sell, license,
auction, or otherwise redistribute the Supplement in any form. We ask
that you take reasonable steps to protect the Supplement from
unauthorized use, reproduction, or distribution. Your use of the
Supplement indicates your acceptance of the conditions set forth in
this Agreement. If you do not accept these conditions, you must
return the Supplement unused within 30 days of receipt.

All rights (including without limitation, copyrights, patents, and
trade secrets) in the Supplement are and will remain the sole and
exclusive property of Cengage Learning and/or its licensors. The
Supplement is furnished by Cengage Learning on an “as is” basis
without any warranties, express or implied. This Agreement will
be governed by and construed pursuant to the laws of the State
of New York, without regard to such State’s conflict of law rules.

Thank you for your assistance in helping to safeguard the
integrity of the content contained in this Supplement. We trust
you find the Supplement a useful teaching tool.



Contents

Suggestions for Course Design v

Chapter-by-Chapter Commentary \%

Solutions
Chapter P Preliminary Concepts 1
Chapter 1 Line and Angle Relationships 5
Chapter 2 Parallel Lines 24
Chapter 3 Triangles 51
Chapter 4 Quadrilaterals 75
Chapter 5 Similar Triangles 103
Chapter 6 Circles 137
Chapter 7 Locus and Concurrence 160
Chapter 8 Areas of Polygons and Circles 177
Chapter 9 Surfaces and Solids 210
Chapter 10 Analytic Geometry 233
Chapter 11 Introduction to Trigonometry 276
Appendix A Algebra Review 297

iii
© 2020 Cengage Learning, Inc. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.



SECTION 1.1: Early Definitions and

10.

11.

12.

13.

14.

© 2020 Cengage Learning. All rights reserved.

Chapter 1 Lineand Angle Relationships

Postulates
AC
Midpoint
6.25ft - 12in/ft=75in.

52in. = 12in/ft= 4% ftor 4ft4in.

%m~3.28 ft/m = 1.64 feet

16.4ft + 3.28ft/m=5m
18-15=3mi

300+ 450+ 600 =1350 ft
1350 ft + 15ft/s=90sor 1 min30s

a. A-C-D

b. AAB,CorB,C,DorA B,D
a. Infinite

b. One

c. None

d. None

CD meansline CD;
CD means segment CD;

CD means the measure or length of CD ;

CD meansray CD with endpoint C.
a. No difference
b. No difference

c. Nodifference

d. CD isthe ray starting at C and going toward D.
DC istheray starting at D and going toward C.

mand t

o

. mandporpandt

False

o o

False

True

o

d. True
e. Fase

15.

16.

17.

18.

10.

20.

21.

2X+1=3x-2
-x=-3
x=3
AM =7

2(x+1)=3(x-2)
2X+2=3x—-6
-1x=-8
x=8
AB=AM + MB
AB=18+18=36

2X+1+3x+2=6x—4
5x+3=6x-4
-Ix=-7
X=7
AB =38
No; Yes; Yes, No
a. OA and OD

b. OA and OB
(There are other possible answers.)

CD lieson plane X.

a.

b. /’7
v

A




Chapter 1: Line and Angle Relationships

22 a 28. a. Equal
b. Equal
c. ACistwiceCD.

29. Given: AB and CD as shown (AB > CD)

Construct MN on line 7 so that

MN = AB+CD

A B
e

30. Given: AB and CD asshown (AB > CD)
Construct: EF online/ sothat EF = AB-CD .

A
=e
1

X )
Y

a9

A B
C D
C. *—
A C B(D)
L - = E F

31. Given: AB asshown
Construct: PQ onlinensothat PQ = 3(AB)

A ; B

AR A A

32. Given: AB asshown
Construct: TV onlinensothat TV = %(AB)

23. PlanesM and N intersect at AB .

A B
24. B
25. A
26. a. One
4—0—}—»:1

b. Infinite T v

¢. One 33. a No

d. None b. Yes
27. a. C c. No

- C d. Yes

c. H

© 2020 Cengage Learning. All rights reserved.



Section 1.2

34. A segment can be divided into 2" congruent

parts, where n>1.
35. Six
36. Four
37. Nothing
38. a. One
b. One
c. None
d. One

e. One

—h

One
None

39. Yes

o p @

Yes

No

o

40. a. Yes
b. No
c. Yes

41. 1a+ 1bor 2a+3
3 2 6

SECTION 1.2: Anglesand Their
Relationships

1. a Acute
b. Right
c. Obtuse
2. a. Obtuse
b. Straight
c. Acute
3. a. Complementary
b. Supplementary
4. a. Congruent
b. None
Adjacent
Vertical
Complementary (also adjacent)

Supplementary

© © N o u

Yes; No
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10.

11

12.

13.

14.

15.

16.
17.
18.

10.

20.

21.

. True

o ®

False
False

o

d. Fase
e. True
a. Obtuse
b. Straight
c. Acute
d. Obtuse

Bisnotintheinterior of ZFAE; the Angle-
Addition Postulate does not apply.

m«£FAC + mZCAD =180
Z/FAC and ZCAD are supplementary.
a. X+y=180
b. x=y
a x+y=90
b. x=y
62°
42°
2X+9+3x-2=67
5x+7=67
5x =60
x=12
2x—10+ X+ 6=4(x-6)
3AXx—4=4x-24
20=x
x=20
MZ/RSV = 4(20- 6) = 56°
5(x+1) - 3+4(x-2)+3=4(2x+3)-7
5x+5-3+4x-8+3=8x+12-7
9x—-3=8x+5
x=8
mMZRSV =4(2-8+3) - 7=69°
1_'_1:45
2 4

Multiply by LCD, 4

2x+x=180
3x =180
X =60; mZRST = 30°



2X X
— 4 —=
3 2

22. 49

Multiply by LCD, 6

4x+3x =294
X =294

X =42, mLTS\/:§:21°

23. X+Yy=2X-2y
X+ Y+2x—-2y=64

-1x+3y=0
3x-1ly=64

-3x+9y=0

X-y=64

8y=64
y=8 x=24

24, 2X+3y=3x—-y+2
2X+3y+3x-y+2=80

-Ix+4y=2
5x+2y=78

-5x+20y =10

5x+2y=78

- 22y=88
y=4;, x=14

25. ZCAB=/DAB

26. X+ y=90
x=12+y

X+y=90
x-y=12
2x =102
x=51
51+y=90
y=39

/s are51° and 39°.

27. X+ y=180
X=24+2y

X+ y=180
X—-2y=24

2x+ 2y =360
X—-2y=24
3X =384
x=128;, y=52
/s are 128° and 52°.

28.

29.

30.

31

32.

33.

34.

Chapter 1: Line and Angle Relationships

a. (90-x)°

b. (90-(3x-12))° =(102-3x)°

c. (90— (2x+5y))’ = (90— 2x~5y)°
a (180-x)°

b. (180-(3x-12))° =(192-3x)°

c. (180-(2x+5y))’ =(180-2x-5y)’

X—-92=92-53
X—92=39
x=131
X—92+(92-53) =90
X—92+39=90
x—-53=90
x =143

a. True
b. Fase
c. Fase

Given: Obtuse ZMRP
Construct: With OA as one side,
an angle = /MRP

<

0 A

Given: Obtuse ZMRP
Construct: RS, the angle-bisector of ZMRP

© 2020 Cengage Learning. All rights reserved.



Section 1.2

35.

36.

37.

38.

39.

40.

Given: Obtuse Z/MRP
Congtruct: Rays RS, RT, and RU so that /MRP
isdividedinto 4 =~ angles

S T

Given: Straight angle DEF
Construct: aright angle with vertex at E

D E F

For the triangle shown, the angle bisectors have
been constructed.

\
It appears that the angle bisectors meet at one
point.

Given: Acute /1 and AB
Construct: Triangle ABC which has

/A= /1, /B=/1 andside AB

X._ m
I l A ] T B

It appears that the two sides opposite £ sAand B
are congruent.

Given: Straight /ABC and BD
Construct: Bisectorsof ZABD and ~DBC

D

A B C
It appears that aright angle is formed.

© 2020 Cengage Learning. All rights reserved.

41.

42.

ms1 + mz2 =90°

If Zs 1 and 2 are bisected, then
Mzl + 5-ms2 =45°
Given: Acute /1

Construct: £2, an angle whose measure istwice
that of £1

~——
Y

a. 90°

b. 90°

c. Equal

Let mzZUSV =, then m£TSUJ =38-x

38— x+40=61
78— x=61
78—-61=Xx

X=17; mzZUSV =17°

45, X+22+ X—2z2+2x—2=60

46.

47.

4x =60
x=15
If x=15, then m£ZUSV = 15- z,
mZVSW = 2(15) — z,and
mZUSW =3x-6=3(15) - 6=39
So015-z+2(15)-z=39
45-2z=39
6=2z
z=3

a. 52°
b. 52°
c. Equa

90+ x+ x =360
2x =270
X =135°

90°



10 Chapter 1: Line and Angle Relationships

SECTION 1.3: Introduction to 4. 2x=12
Geometric Proof 5 x—6
1. Division Property of Equality or Multiplication X
Property of Equality 26. 1. 5 +3=9
2. Distributive Property [x+ x= (1+1)x = 2x] 2 X_g
5
3. Subtraction Property of Equality
3. x=30
4. Addition Property of Equality
27. 1. Given
5. Multiplication Property of Equality
2. Segment-Addition Postulate
6. Addition Property of Equality
3. Subtraction Property of Equality
7. If 2 angles are supplementary, then the sum of )
their measuresis 180°. 28. 1. Given
8. If the sum of the measures of 2 anglesis 180°, 2. The midpoint forms 2 segments of equal

then the angles are supplementary. measure.

9. Angle-Addition Property 3. Segment-Addition Postulate
10. Definition of angle-bisector 4. Substitution
11. AM + MB=AB 5. Distributive Property
12. AM = MB 6. Multiplication (or Division) Property of
- Equality
13. EG bisects ZDEF 29. 1. Given
14. mzl=ms2 or £1=/2 2. If an angleis bisected, then the two angles

formed are equal in measure.
15. m£1+m£2=90°

. Angle-Addition Postulate

3
16. /1 and £2 are complementary o
4. Substitution
5
6

17. 2x=10 o
. Distribution Property
18. x=7 S S
. Multiplication (or Division) Property of

19. 7x+2=30 Equality

1 30. 1. Given
20. ==50%

2 2. Angle-Addition Postulate
21. 6x-3=27 3. Subtraction Property of Equality
22. x=-20 31. S1.M-N-P-Qon MQ
23. 1. Given R1. Given

2. Digtributive Property 2. Segment-Addition Postulate

3. Addition Property of Equality 3. Segment-Addition Postulate

4. Division Property of Equality 4. MN +NP+PQ=MQ
24. 1. Given S _

32. SL. ZTSW with SU and SV
2. Subtraction Property of Equality
o ] R1. Given
3. Division Property of Equality
2. Angle-Addition Postulate
25. 1. 2(x+3)-7=11
3. Angle-Addition Postulate
2. 2x+6-7=11
3 2x-1=11 4. mLTSW =mLTU + mLUSV + mLVSW

© 2020 Cengage Learning. All rights reserved.



Section 1.4

33. 5:-x+5-y=5(x+Y) 3.1 A=/2 and £2=/3
34. 5-x+7-x=(5+7)x=12x 2. /A1=/3
35. (=7)(-2)>5(-2) or 14>-10 4. 1. mZAOB=ms1 and mZBOC =m/1

2. mZAOB=m«ZBOC

36, 124 o 31

-4 4 3. ZAOB=/BOC
37. ac>hc .
4. OB bhisects ZAOC
3. x>-5 5. Given: Point N onlines.
39. 1. Given Construct: Line mthrough N sothat m_L s
2. Addition Property of Equality
3. Given
4. Substitution
40. 1. a=b 1. Given
2. a-c=b-c 2 Subtraction Property of
Equality
3. c=d 3. Given 6. Given: OA
o Construct: Right angle BOA
4. a—c=b-d 4. Substitution (Hint: Use the straightedge to
extend OA to the left.)
SECTION 1.4: Relationships: B
Perpendicular Lines
1. 1. Given
2. If 2 Zsare =, thenthey areequal in
measure. - — -(_ -
o A
3. Angle-Addition Postulate
4. Addition Property of Equality 7. Given: Line ¢ containing point A
Construct: A 45° angle with vertex at A
5. Substitution
6. If 2 £ sare=inmeasure, thenthey are =.
2. 1. Given
2. The measure of a straight angle is 180°.
3. Angle-Addition Postulate < {
4, Substitution o
. 8. Given: AB
5. Given Construct: The perpendicular bisector of AB
6. The measure of aright £ =90".
7. Substitution
8. Subtraction Property of Equality
9. Angle-Addition Postulate 4 B
10. Substitution
11. If the sum of measures of 2 anglesis 90°, then

the angles are complementary.

© 2020 Cengage Learning. All rights reserved.
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9.

10.

11.

12.

13.
14.
15.
16.
17.
18.
19.

20.

Given: Triangle ABC
Construct: The perpendicular bisectors of sides,

AB, AC,and BC

It appears that the perpendicular bisectors meet at
one point.

R1. Given

R3. Substitution

A mLl=msL2

S5, LA=/2

R1. Given

S2. m£1l=m£2 and m£3=ms4
R3. Given

SA. mL2+mL3=90

R5. Substitution

S6. /s 1and 4 are complementary.
No; Yes; No

No; No; Yes

No; Yes; No

No; No; Yes

No; Yes; Yes

No; No; No

a. perpendicular
b. angles

C. supplementary
d. right

e. measure of angle
a. postulate

b. union

Cc. empty set

d. lessthan

e. point

21.

22.

23.

24.
25.

26.
27.

28.

Chapter 1: Line and Angle Relationships

a. adjacent
b. complementary
c. ray AB
d. iscongruent to
e. vertical

In space, there is an infinite number of lines
perpendicular to agiven line at a point on the
line.

STATEMENTS REASONS
1. M-N-P-Q on MQ 1. Given
2. MN + NQ =MQ 2. Segment-Addition
Postulate
3. NP+ PQ=NQ 3. Segment-Addition
Postulate
4. MN + NP+ PQ = MQ |4. Substitution

AE = AB+BC+CD +DE

STATEMENTS REASONS
1. ZTSW with U 1. Given
and SV
2. mLTSW 2. Angle-Addition
=msLTU + mZUSW Postulate
3. mZUSwW 3. Angle-Addition
=mzZUSV + msLVSW Postulate
4, msZTSW =msZTSU  |4. Substitution
+mZUSV + msZVSW

mZGHK = mZ1+ m£2+m£3+msZ4

In space, there is an infinite number of lines that
perpendicularly bisect agiven line segment at its
midpoint.

1. Given

2. If 2 /s are complementary, then the sum of
their measuresis 90°.

3. Given

&

The measure of an acute angle is between 0
and 90°.

Substitution

Subtraction Property of Equality
Subtraction Property of Inequality
Addition Property of Inequality

© © N o O

Transitive Property of Inequality
10. Substitution

11. If the measure of an angle is between 0 and
90°, then the angleis an acute £.

© 2020 Cengage Learning. All rights reserved.



Section 1.5

29.

30.

Angles 1, 2, 3, and 4 are adjacent and form the
straight angle AOB, which measures 180.
Therefore, mZ1+ m£2+ m«£3+ m£4=180.

If £2 and £3 are complementary, then
m«£2+m£3=90. From Exercise 29,
ms1+mZ2+ m«£3+m£4=180. Therefore,
ms1+mzZ4=90 and /1 and Z4 are
complementary.

SECTION 1.5: The Formal Proof of a

10.
11.
12.

Theorem

. H: A line segment is bisected.
C: Each of the equal segments has half the length

of the original segment.

. H: Two sides of atriangle are congruent.

C: Thetriangleisisosceles.

. First write the statement in the “If, then” form.

If afigureisasquare, then it isaquadrilateral.
H: A figureisasquare.
C: Itisaquadrilateral.

First write the statement in the “If, then” form.
If apolygon isaregular polygon, then it has
congruent interior angles.

H: A polygon isaregular polygon.

C: It has congruent interior angles.

. First write the statement in the “If, then” form.

If each isright angle, then two angles are
congruent.

H: Eachisaright angle.

C: Two angles are congruent.

. First write the statement in the “If, then” form.

If polygons are similar, then the lengths of
corresponding sides are proportional.

H: Polygons are similar.

C: Thelengths of corresponding sides are
proportional.

. Statement, Drawing, Given, Prove, Proof

. a. Hypothesis

b. Hypothesis

c. Conclusion

. a. Given b. Prove

acd
After the theorem has been proved.

No

© 2020 Cengage Learning. All rights reserved.

13.

14.

15.

16.

17.

18.

19.

20.
21.

Given: AB L CD
Prove: Z/AEC isaright angle.

Figure for exercises 13 and 14.

Given: ZAEC isaright angle
Prove: AB L CD

Given: /1 iscomplementry to /3
/2 iscomplementry to £3
Prove: /1= /2

Given: /1 issupplementary to £3
/2 issupplementary to /3
Prove: /1= /2

Y

Given: Lines| and mintersect as shown
Prove. /1= /2 and £3= /4

l

m

Given: /1 and £2 areright angles
Prove: /1= /2

-
-

Y

m«£2=55", m/3=125", mZ4=55

m«£1=133", m£3=133", mL4=47"

msZ1l=ms3
3x+10=4x-30

X =40, ms1=130°

Y

13
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22.

23.

24.

25.

26.

27.

mzZ2=ms4
6Xx+8=7x
X=8;, ms£2="56°

ms/1+m/2=180°
2x+x=180
3x=180
Xx=60; m£1=120

ms/2+m«£3=180
X+15+2x =180
3x=165

x=55 m/£2="70°

X 10+ 2+ 40=180
2 3

X X4 30=180
2" 3

X, X_150
2" 3

Multiply by 6

3x+ 2x=900
5x =900
x=180; ms2=80°

X+ 20+> =180
3
x+§:160
3

Multiply by 3

3x+x=480
4x =480
X =120; ms4 = 40°

1. Given

2. If 2 £ sare complementary, the sum of their
measuresis 90.

3. Substitution
4. Subtraction Property of Equality

5. If 2 Z sare=in measure, then they are = .

28.

29.

Chapter 1: Line and Angle Relationships

Given: /1 issupplementary to £2
/3 issupplementary to £2
Prove: /1= /3

1 2 3

STATEMENTS REASONS
1. /1 issupplementaryto 2| 1. Given

/3 issupplementary to £2
2. mZ1+m£2=180 2. If 2 Zsare supplementary,

m«/3+m«£2=180 then the sum of their
measures is 180.

3. m£1+m«2 3. Substitution
=m4L3+m«2
4. ms1=m«3 4. Subtraction Property
of Equdity
5. AA=/3 5. If24sare=in
measure, then they
are =.

If 2 linesintersect, the vertical angles formed are
congruent.
Given: AB and CD intersect at E
Prove: /1= /2
A D

C B

STATEMENTS

1. AB and CD
intersect at E

2. Zlissupplementary to ZAED
/2 issupplementary to ZAED

REASONS
1. Given

2. If the exterior sides
of two adjacent Zsform
astraight line, then
these /s are supplementary
3. A=/2 3. If 2 Zsare supplementary to
the same £, then
these Zsare =.

© 2020 Cengage Learning. All rights reserved.



Section 1.5

30. Any two right angles are congruent.

31.

Given: /1 isaright £
Z2 isaright £

Prove /1= /2

1 _ 2
STATEMENTS REASONS
1. /1 isaright £ . Given
/2 isaright £
2. m/1=90 . Measure of aright
m£2=90 £ =90.
3. msl=m/s2 . Substitution
4, A=/2 . If2 Zsare=in
measure, then they
ae =.
R1. Given

S2. /ZABC isaright £ .

R3. The measure of aright £ =90.

R4. Angle-Addition Postulate

S6. /1 iscomplementary to £2.

© 2020 Cengage Learning. All rights reserved.

32.

15

If 2 segments are congruent, then their midpoints
separate these segments into four congruent

segments.
Given: AB=DC
M is the midpoint of AB
N is the midpoint of DC
Prove. AM = MB=DN = NC

A M B
D N C
STATEMENTS REASONS
1. AB=DC 1. Given
2. AB=DC 2. If 2 segments are
=, then their
lengthsare =.
3. AB=AM +MB 3. Segment-Addition
DC=DN+NC Postulate
4. AM +MB=DN+NC 4, Substitution
5. M isthe midpoint of AB| 5. Given

N isthe midpoint of DC

6. AM =MB and 6.
DN=NC

7. AM + AM =DN+DN 7.
or2.-AM =2.DN

8. AM =DN 8.

9. AM =MB=DN=NC 9.

10. AM =MB=DN=NC 10.

If apointisthe
midpoint of a
segment, it forms
2 segments equal
in measure.
Substitution

Division Property
of Equdlity
Substitution

If segments are =
in length, then
they are =.
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33. If 2 angles are congruent, then their bisectors

separate these angles into four congruent angles.
Given: ZABC = ZEFG

BD bisects ZABC

FH bisects ZEFG
Prove: /1= /2= /3=/4

Chapter 1: Line and Angle Relationships

. The bisectors of two adjacent supplementary

angles form aright angle.
Given: ZABC issupplementary to ZCBD

BE hisects ZABC
BF hisects ~CBD

Prove: ZEBF isaright angle

STATEMENTS REASONS
STATEMENTS _REASONS . ZABC is supplementary | 1. Given
1. ZABC=/ZEFG 1. Given to ZCBD
2. mZABC=m£EFG 2. If 2anglesare . MZABC+m~CBD 2. The sum of the
=, their =180 measures of supplementary
measures are =. anglesis 180.
3. mZABC=ms1+m«/2| 3. Angle-Addition  mzABC=m/1l+m/2 3. Angle-Addition
mMZEFG=m/3+m«sZ4 Postulate mZCBD=ms3+m/4 Postulate
4. msl+ms2 4. Substitution . mZl+ms2+ms3 4. Substitution
=Mm£3+ms4 +m~/4=180
5. BD bisects ZABC 5. Given . BE bisects ZABC 5. Given
FH bisects Z/EFG . BF bisects /CBD
6. ms1l=m«2 and 6. If aray bisects  msl=m~2 and 6. If aray bisects
m/3=ms4 an Z,then2 /s ms3=ms4 an Z, then2 /s
of equal measure of equal measure
are formed. are formed.
7. mZl+msl 7. Substitution . MZ2+m/2+m/3 7. Substitution
=m«£3+ms£3or +m~«£3=180 or
2-m£1=2-m/3 o 2-m/2+2-m£3=180
8. ms1=m/s3 8. Division Property . mMZ2+m/3=90 8. Division Property
of quall.ty of Equality
9. ms1l=m/2 9. Substitution . MZEBF=m/2+m/3 | 9. Angle-Addition
=m«£3=ms4 _ Postulate
10. A=/2=/3=/4 10. If Lsare=in 10. mZEBF =90 10. Substitution
measure, then 11. ZEBF isarightangle |11. If the measure of
they are =. an £ is 90, then
the £ isaright £.
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Chapter Review

35. The supplement of an acute angle is obtuse.
Given: /1 issupplementary to £2
/2 isanacute £
Prove: /1 isanobtuse £

1 2
STATEMENTS
1. Aissupplementary to £2 1. Given
2. mZl+m«2=180 2. If 2 Zsare supplementary, the sum of their
measures is 180.
3. Z2isanacute £ 3. Given
4. ms2=xwhere0<x<90 4. Themeasure of an acute £ is
between 0 and 90.
5. ms£1+x=180 5. Substitution (#4 into #2)
6. xispositive .. m£1<180 6. If a+ p,=b andp, ispositive, then
a<h.
7. ms1=180-x 7. Substitution Property of Equality (#5)
8. —x<0<90-x 8. Subtraction Property of Inequality (#4)
9. 90-x<90<180-x 9. Addition Property of Inequality (#8)
10. 90-x<90<ms1 10. Substitution (#7 into #9)
11. 90<m«1<180 11. Transitive Property of Inequality (#6 & #10)
12. /lisanobtuse £ 12. If the measure of an angleis between
90 and 180, then the £ is obtuse.

CHAPTER REVIEW

1. Undefined terms, defined terms, axioms or
postulates, theorems

2. Induction, deduction, intuition
3. 1. Namesthe term being defined.
2. Placestheterm into a set or category.

3. Digtinguishes the term from other termsin the
same category.

4. Reversible
Intuition
Induction

Deduction

N o g &

H: The diagonals of atrapezoid are equal in
length.

C: Thetrapezoid isisosceles.
8. H: Theparallelogram is arectangle.

C: Thediagonals of a parallelogram are
congruent.
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10.
11
12.
13.
14.

15.

16.

No conclusion

Jody Smithers has a college degree.
Angle Aisaright angle.

C

ZRST or ZTSR, £S, greater than 90°.

Diagonalsare L and they bisect each other.

[ ]
B o
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18

17

18.
19.
20.

21.

22.

23.

24.

25.

26.

27.

V=

a. Obtuse b. Right
a. Acute b. Reflex
2X+15=3x+5
10=x
x=10; m£ABC = 70°
2X+5+3x-4=86
5x+1=86
5x=85

x=17; mzZDBC =47°

3x-1=4x-5
4=x
X=4; AB=22

4x—-4+5x+2=25
9x-2=25
9x =27

Xx=3 MB=17

2-CD=BC
2(2x+5)=x+28
4x+10=x+28
3x=18
x=6; AC=BC=6+28=34

TX—21=3x+7
4x =28
X=7
ms3=49-21=28
.. MZFMH =180-28=152"
4x+1+x+4=180
bx+5=180

5x=175
x=35

msZ4=35+4=39
a. Point M
b. ZIMH

c. MJ

d. KH

28.

29.

30.

31
32.

33.

35.
36.
37.
38.

Chapter 1: Line and Angle Relationships

2Xx—-6+3(2x-6)=90
2X—6+6x—-18=90
8x—24=90

8x=114

x=141
4
szH4=azx—®=3@8%—q
-3.221

—e7L
2

X+ (40+ 4x) =180
5x+40=180
5x =140
x =28
40+ 4x =152

a 2X+3+3X—2+X+7=6x+8

b. 6x+8=32
6x =24
x=4

c. 2x+3=2(4)+3=11
3x-2=3(4)-2=10
X+7=4+7=11

The measure of angle 3 isless than 50°.

The four foot board is 48 inches. Subtract 6
inches on each end, leaving 36 inches.
4(n-1)=36
4n—-4=36
4n=40
n=10
.. 10 pegs will fit on the board.

n > 0 o

N

2. L4= /P

S3. L1=/4

R4. If 2 £ sare =, then their measures are =.
R5. Given

S6. m£L2=m1L3

S7. mZl+m£2=m”L4+mL3

R8. Angle-Addition Postulate

R9. Substitution

S10. LTVP = ZMVP
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Chapter Review

39. Given: KF L FH
ZJHK isaright £
Prove: ZKFH = ZJHF

K J
G
F H
STATEMENTS \ REASONS
1. KFLFH 1. Given
2. /KFH isaright £ | 2. Iftwosegmentsare L, thenthey

formaright £.
3. ZJHF isaright £ | 3. Given
4. /KFH = ZJHF 4. Anytworight Z/sare =.

40. Given: KH = FJ
G isthe midpoint of both KH and FJ

Prove: KG=GJ
K J
£}
F H
STATEMENTS REASONS
1. KH=FJ 1. Given
G isthe midpoint of both
KH and FJ
2. KG=GJ 2. If 2 segmentsare =, then their midpoints
separate these segmentsinto 4 = segments.

41, Given: KF LFH
Prove: ZKFJ iscomplementary to ~JFH

K J
G
I H
STATEMENTS \ REASONS
1. KF LFH 1. Given

2. /KFH iscomplementary to Z/JFH | 2. If the exterior sides of 2 adjacent £sform
L rays, then these /s are complementary
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20 Chapter 1: Line and Angle Relationships

42. Given: Z 1liscomplementaryto £ M
Z 2iscomplementary to £ M
Prove: /1= /2
0

P
STATEMENTS \ REASONS
1. Zliscomplementary to /M 1. Given

2. Z2iscomplementaryto /M | 2. Given
3. A=/2 3. If 2 Zsare complementary to the same Z, then these
anglesare =.
43. Given: Z/MOP = Z/MPO
OR bisects ZMOP
PR bisects ZMPO
Prove: /1= /2
0
M
P
STATEMENTS | REASONS
. ZMOP = ZMPO 1. Given
2. ORbisects /MOP | 2. Given
PR hisects ZMPO
3. A=/2 3. If 2 Lsare =, then their bisectors

separate these Z/sinto 4 = /s.

44, Given: £L4= /6
Prove: /5= /6

3 ]

STATEMENTS | REASONS

1. Z4=/6 1. Given

2. /4= /5 2. If 2anglesarevertica /s
then they are =.

3. 45=/6 3. Transitive Property
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Chapter Review

45.

46.

47.

48.

Given: Figure as shown
Prove: /4 issupplementary to £2

3 ]

STATEMENTS \ REASONS

1. Figureasshown 1. Given

2. ZAissupplementaryto £2 | 2. |If theexterior sides of 2 adjacent £s
form aline, then the £s are supplementary

Given: /3 issupplementary to /5
/4 issupplementary to £6
Prove: /3= /6

3 ]

STATEMENTS REASONS

1. Z3issupplementaryto 5| 1. Given
/4 issupplementary to £6

2. Z4=/5 2. If 2linesintersect, the vertical angles
formed are =.
3. Z£3=/6 3. If 2 Zsare supplementary to congruent angles,

then these angles are =.

Given: VP
Construct: VW such that VW = 4-VP

Vv r

Construct a 135° angle.

A

Y
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49.

50.

51.

52.

Given: Triangle PQR
Construct: The three angle bisectors.

P

0 \ R

It appears that the three angle bisectors meet at
one point inside the triangle.

Given: AB, BC, and /B asshown
Construct: Triangle ABC
!

: TB
B

c

507

B [ B / I'e

Given: m/B =50
Construct: An angle whose measureis 20°.

m«£2 =270

CHAPTER TEST

1

2.
3.

ZCBA or ZB
AP+ PB = AB
a. Point

b. Line

a. Right

b. Obtuse

o

Supplementary
b. Congruent

mZMNP = mZPNQ

10.
11

12.
13.

14.

15.

16.

17.

18.

19.

Chapter 1: Line and Angle Relationships

a. Right

b. Supplementary

Right £

Addition Property of Equality

3.2+7.2=104in.
a X+Xx+5=27
2X+5=27
2x =22
x=11
b. x+5=11+5=16
ms4=35
a X+2Xx-3=69
3x—-3=69
3X=72
X =24
b. ms4=2(24)-3=45
a. ms£2=137°
b. ms3=43
a 2x—-3=3x-28
x=25
b. m/1=2(25)-3=47°
a. 2x-3+6x-1=180
8x-4=180
8x =184
X=23
b. m/2=6(23)-1=137°
X+y=90
R
! >
S Fr
l |
[ I
A B
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Chapter Test

20. 1. Given
2. Segment-Addition Postulate
3. Segment-Addition Postulate
4. Substitution

21. 1. 2x-3=17

2. 2x=20

3. x=10

22. R1. Given
S2. 90°
R3. Angle-Addition Postulate
SA. 90°
R5. Given
R6. Definition of Angle-Bisector
R7. Substitution

S8. mL1=45
23. 108°
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