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CHAPTER 1 FOUNDATIONS OF GEOMETRY

Section 1.1 Inductive and Deductive Reasoning

1.1 PRACTICE EXERCISES

1

In the list of numbers

1,4,9 16,25
we might observe that each is a perfect
square. That is, 1=12,4=22,9=3%16= 42,
and 25=5% Asaresult, we might conclude
that the next text termis 36 = 62

(b) If the number 1, 2, 3, 4, and 5 are each
placed next to it’s mirror image, the
elementsin the list would result. Thus, if we
write 6 next to its mirror image, 36, thisis
the next element in the list.

1.1 SECTION EXERCISES

1.

Since each number in the list (after the first
one) can be found by adding 5 to the
preceding one, the next number is23 + 5 =28

. Since each number in the list (after the first

one) can be found by subtracting 5 from the
preceding one, the next oneis -8—5=-13.

. Since each number in the list (after the first

one) can be found by multiplying the
preceding one by 3, the next number is
(3)(81) =243

. Since each number in the list (after the first

one) can be found by multiplying the
preceding one by 5, the next oneis (5)(125) =
625.

. Since each number in the list (after the first

one) can be found by multiplying the
preceding one by —2, the next number is
(-2)(16) =-32

. Since each number in the list (after the first

one) can be found by dividing the preceding

by -2, thenext oneis (-5) +(-2) :22

2. (a) The conclusion follows using deductive

reasoning with the given premise “This year
isleap year” and the accepted but unstated
well-known premise “Leap year occurs
every four years.”

(b) Inductive reasoning is used and does not
result in a correct conclusion. Just because
the Celtics won the championship in all
years except 1967 does not mean they won it
in 1967 too. In fact, in 1967, the

Philadel phia 76ers won thetitle.

. Each number in the list (after the first two)

can be obtained by adding the two preceding
numbers. Thus, the next number is13 + 21 =
34

. Each number in thelist after thefirst two is

found by adding the two preceding numbers.
Thus, the next number is 18 + 29 = 47.

. We might note that these are the first letters

in the seven days of the week. The next |etter
would be S corresponding to Saturday.

. We might note that these are the first letter in

the months of ayear. The next letter would be
J, corresponding to the month of June.

. We might note that these are the last five

letters of the alphabet. Thus, the next letter
would be U.

. Each number in the list has a common

denominator of 6. Thelist becomes

123 ﬂ Thus,thenextnumberisi

666 6

13. From the examples, we can reason the sum

of two odd numbersis an even number.
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15.

16

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.

28.

29.

. Undefined terms give us a starting point in the
development of an axiomatic system.

A postulate is a statement that is assumed
true without proof. A definitionisa
statement that gives us a new term to be used
in the system.

. Theterms “postulate” and “axiom” are
actualy synonyms; there is no difference, but
“postulate” is used in geometry.

A postulate is a statement that is assumed
true, and atheorem is a statement that is
proved.

When we look up aword like “happy” in a
dictionary of synonyms, eventually we will
circle back and arrive at “happy” again.

The hypothesis follows “if”; the conclusion
follows “then.”

In inductive reasoning, specific observations
are used to draw a general conclusion.

In deductive reasoning, established
assumptions are used to draw a specific
conclusion.

The statement is a postulate (it is assumed
true.)

We would probably obtain different theorems.

Since the countries have different postulates,
itisunlikely that they will have the same
theorems. That is, there will probably be
disagreement in their negotiations.

The conclusion follows logically; deductive
reasoning

The conclusion does not follow; thisisa
fallacy in reasoning.
The conclusion does not follow; thisisa
fallacy in reasoning
The conclusion follows logically; deductive
reasoning.
The conclusion does not follow; inductive
reasoning

The conclusion does not follow; inductive
reasoning.

30.

32.

33.

35.

36.

37.
38.

39.

42.

43.

45.

46.
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The conclusion follows logically; deductive
reasoning

. The conclusion follows logically; deductive

reasoning.

The conclusion follows logically; deductive
reasoning.

The conclusion follows logically; deductive
reasoning.

. We cannot conclude you necessarily are an

ogg only that if you are a pon then you are an
0gg.

We cannot conclude it: is necessarily green,
only that if it hops or isafrogthenitis
green.

A nickel and a50¢ piece (We aretold oneis
not anickel, not both are not nickels.)

The older dog is the younger dog’ s father.
Y ou have 5 apples. (We are not asked what
was left.)

12 (Sinceall but 12 died, 12 were left alive.)

.12
4]1.

It would have been impossiblein 300 B.C. to
know that that was the date as we now know
it.
A decimal point, since 2.3 is greater than 2
and less than 3.

9 minutes; it then doubles the next minute to
be full at 10 minutes.

. The two daughters cross, one returns with the

boat and stays while the man crosses. The
other daughter returns with the boat and picks
up the remaining daughter.

Once; the next time you are subtracting 5
from 20 not 25.

The defendant told the jury to look at the
piece of paper remaining in the hat and let
them draw the appropriate conclusion.



Section 1.1 Inductive and Deductive Reasoning

47. ldentify the sacks as sack 1, sack 2, and sack

3. Take one coin from sack 1, two coins
from sack 2 and three coins from sack 3.
Place the coins on the scale. The reading will
be6lbloz, 6Ib20z or61lb3 o0z The
number of ounces identifies the sack with
the counterfeit coins.

48. Locate the midpoints of six of the edges as

shown in the figure and cut the cube along the
dashed lines. Each resulting piece will have
one surface aregular hexagon as shown in the
figurein the text.

49. The shortest route for the bug to take is

shown in the figure below. Thefact that it is
the shortest is easy to seeif we “unfold” the
top face of the cube and draw a straight line
between points A and B. (The shortest
distance between two pointsis the distance
along the straight line joining them.)

N

50.

51

52.

The fallacy hereisthat the pieces do not
actually fit together as shown in thefigure. In
fact, thereisasmall strip missing through the
diagonal from upper left to lower right that
accounts for the “extra’ little square. The
figure in the answer section of the text shows
this but the piece is greatly exaggerated.

The four pieces could be arranged as shown
below. Thefalacy hereisthat the pieces do
not actually fit to form the diagonal line as
shown. Some parts overlap covering part of
the area and giving rise to the “missing”
little square.

We did not say the figure had to be a plane
figure, we have used the nine matches to form
acube (aregular six-sided figure) shown in
perspective in the figure.
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53. Take away the seven matches forming the F Sep 3: Oncean “X” isplaced, “O’s’ can be
and the E which leaves IV, the Roman placed in the remaining positionsin the row
numeral for four. for Dot:

54. To keep track of the information given we can

use the following grid. Art @) O

Bev O

At Cheryl @]

Bev Dot [O0|0|O|O][X

Cheryl Ed 0 o)

Dot Fr So J S Gr
Ed

Fr So J S Gr Sep 4: Postulates (¢) and (f) tell usthat Bev
isayear ahead of Ed and that Artisina
higher class than Ed so we must compl ete the

We agree to fill the positions in the grid with bOttom row &s follows:

an “X” or an “O" to indicate that the

statement istrue or false, respectively Art o o
Sep 1: Postulates (b), (d), and (e), allow usto Bev O
fill the grid as follows: Cheryl o)
Art 0 o) Dot O/ O0O|0O|O|X
Bev 0 Ed O X|O|O|O
Cheryl [e) Fr So I S Gr
Dot .
Sep 5: We can then place threemore“O’s’ in
Ed O the sophomore column. Also, Postulate (c)
Fr So J S Gr allows usto place an “X” asfollows:
Art O| O O
Sep 2: Postulates (f) alows usto place
another “O” as shown below, followed by an Bev O X O
“X” giving that Dot is the graduate student. Cheryl 0 0]
Dot O/ O0O|0O|O|X
Art @) O
Ed O X|O|O|O
Bev @)
Fr So J S Gr
Cheryl O
Dot X
Ed O O

Fr So J S Gr



Section 1.1 Inductive and Deductive Reasoning 5

Sep 6: Completing the remaining positions Grid B
with“O’s” in the row and column with this Passenger Smith
“X” gives:

Passenger Jones

Art OO0 O Passenger Rodriquez

Bew |[O[O[X|O|O 2 § %

Cheryl oo o) s g ®

Dot |O[O|O[O] X g

Ed 0| X]10/00 Sep 1 Postulate (d) allows us o fill Grid
Fr SO J S Gr B asfollows.

Passenger Smith

Sep 7: Thus, we must place an “X” in the

- . . Passenger Jones
first row showing Art to be the senior and an

O
O
“X” in the third row showing Cheryl to be the Passenger Rodriquez [ X | O | O
freshman. The completed grid is as follows: ¢ § g
At [O]0JO[X[O s g5
Bw [O|0O|X|O|O :
Cheyl | X ] O|O|]0O| O Sep 2 Postulates (c) and (g) give that the
o0/ 0/0/0 X sl oo o ielont
Ed O/ X|0|lO0]|O0O Francisco and not Passenger Jones, who by
Fr SO - S Gr Postulate (€) forgot his algebra; so he must

be Passenger Smith. Thus, GRID B can be
filled in making it compl ete.

Thus, Art isthe senior, Bev isthe junior,

Cheryl is the freshman, Dot is the graduate Passenger Smith| O | O | X
student, and Ed isthe Sophomore. Passenger Jones 0
55. To keep track of the information given, we Passenger Rodriquez O
can use two grids and agree to fill the ¢ 7 g
.. . . . 3
positionsin each grid with an “x” or an “0” T ; 3
to indicate that the statement istrue or false, 3 7
. [2]
respectively. 8
Grid A Grid B
Smith Passenger Smith | O O X
Jones Passenger Jones | o)
Rodriquez Passenger Rodriquez | ¥ O 0O
" ¢ 5 %
o) =]
e 5 3 SR
& 3 B g g =
g 2 3 >
=} &
8



Sep 3 Postulate (f) with GRID B givesthe
brakeman’ s name as Jones. Thus,

GRID A becomes:

Smith 0

Jones

o
o

Rodriquez

Josuibug
uewoayeig | O
uewsaliq

Sep4  Finadly, Postulate (h) says Smithis
not the fireman making GRID A

look like:
Smith OoO|O
Jones | O X
Rodriquez 0]
m w m
a 8 3
: 8§ 3
e 3 5
=}
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This allows us to complete Grid A as:

Grid A
Smith | X O O
Jones | O (@)
Rodriquez (0) 0O X
m [os] T
= g 3
: 8 3
e 3 5

]

Thus, Smith is the engineer, Jonesisthe
Brakeman, and Rodriquez is the fireman.
Passenger Smith livesin Denver,

Passenger Jones livesin New Y ork, and
Passenger Rodriquez lives in San Francisco.

56. Answerswill vary.

Section 1.2 Points, Lines, and Planes

1.2 PRACTICE EXERCISES

1. SinceA isinthe position of 3 on the number line, the coordinate of A is 3. Since B isin the position of
—20n the number line, the coordinate of B is —2. Since C is half way between —1 and 0, the

coordinate of Cis —%. Since D is about % of the way from 1 to 2, the coordinate of D is 1+%=£.

1.2 SECTION EXERCISES

1. Exactly one 2. Exactly one
3. CisinplaneP 4. No

5. Postulate 1.1 6. Postulate 1.3
7. Postulate 1.4 8. Postulate 1.1

0. 15 4§ 3 3
—f—F—et——f—+—>

-3 2 -1 0 1 2 3

10. 35 -4 1 3.2

11.

12.
13.
15.
17.
19.

20.

A:2:B:—3: C: 35: D: -%

A: -2:B:0;C: 25 D: =35

5 14. 3
7 16. 3
a 18. True

False; The statement is true by the transitive
law.

True



Section 1.3 Segments, Rays, and Planes

21. Faseg; It'strue by the multiplication-division
postul ate.

22. Fase It'strue by the symmetric law.

23. 2. Add.-Sub Post. 4. Add-Subt Post
6. Mult.-Div. Post. 8. Symmetric Law
9. Substitution Law

24. 2. Mult.-Div. Post. 3. Distributive Law
4. Add.-Subt. Post. 6. Symmetric Law
7. Substitution Law

25. Yes, if the given point isacommon point
where two lines meet. If five lines meet at
one point, then the point exists on all five
lines.

26. No, by Postulate 1.1, only one line passes
through two distinct points.

7

27. Yes, thelineiswhere the two planes meet. If
all five planes meet in one common place,
thiswill be the described line.

28. Yes, if three distinct points are not on the
same line, they could be on two different lines
that have no point in common. Thus by
Postulate 1.2, there is exactly one plane that
passes through them.

29. By Postulate 1.2, three distinct points (the
ends of thelegs) al liein the same plane (the
floor on which the stool stands). However,
four points (the ends of a 4-legged stool)
need not al lie in the same plane (the floor
on which that stool stands).

Section 1.3 Segments, Rays, and Planes
1.3 PRACTICE EXERCISES

1. By the extension of the segment addition
postul ate, the three segments of length x + 2,
2x + 1, and x must add to equal 23. Thus, we
must solve:

(X+2)+(2x+)+x=23
X+ 2+ 2x+1+ x =23 Clear parentheses
4x+3=23 Combineterms
4x =20 Subtract 3 from
both sides

X = 2740 Divide both sides by 4
x=5 Simplify

2. First sketch afigure showing Z on W but
not on XY

z
N\;(\v\
Y

(@ ThenZison Y7> but not on X—Y>

(b) Zisnot onthe segment YX which
includes only points between X and Y
along with X and Y.

(c) ThenYison ﬂ) but not on ﬁ}

(d) W only has one endpoint (like every
ray) whichis X.

(6) The endpoints of the segment XY are X
and Y (which istrue for any segment, a
segment has two endpoints).

—_— — . ;
(f) XY and YX aredifferent rays. Notice
. — —
that Zison YX but not on XY .

(g) Since ZY = ZX + XY by the segment
addition postulate, substituting we have:

ZY=3+5=8cm

3. (@ If m£A=27° and LA and 4B are
complementary, then

mZA+ msZB =90°.



Substitute 27° for mzA and solve for
mZB.

27°+ ms/B =90°
m«B =90° —27°
ms/B =63°
(b) If msP =74°26'52" and £P and £Q
are supplementary, then
m£P + m£Q =180°.
Substitute 74°26'52” for m<P and solve for
ZQ.
74°26'52" + m/Q =180°
mM/Q =180° — 74°26'52"
To find m£Q we must “borrow” minutes
and seconds from degrees as follows.

180° =179°60" =179°59'60"

1.3 SECTION EXERCISES

1

10.

11.

12.

13.

14.

True

False (@ isaray right of point A)

True

False (AC isasegment and B isnot on it)
True

True

False (the rays are opposite in direction)
True

True

False (ﬁ only has one endpoint, B)
False (aline has no end points)

True

True

False (the vertex is C)

CHAPTER 1 FOUNDATIONS OF GEOMETRY

Then

180°—74°26'52" =179°59'60" — 74°26'52"

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

= (179°—74°) + (59— 26") + (60" —52")
=105°+33+8"
=105°33'8"

If £ZP and £Q are supplementary then
msP +mZQ =180°

Substitute (2y—9)° for m£P and (7y)° for
m£Q and solvefory.

(2y-9)°+(7y)° =180°
(2y-9)+(7y) =180
2y—-9+7y=180
9y-9=180
9y =189
y=21

False (£ACB isastraight angle)

True
True
False (they are supplementary)
True
True
65°
40°
90°
140°
115°
75°
72° (subtract 18° from 90°)

26° (subtract 64° from 90°)



Section 1.4 Introduction to Deductive Proofs

29. 53°20 (subtract 36°40" from 90°) 49. Acute
30. 18°14'40" (subtract 71°4520” from 90°) 50. Acute
51. Right

31. 106° (subtract 74° from 180°)
52. 94°10° (add the angles)
32. 44° (subtract 136° from 180°)
53. 107°10" (add the angles)

33. 122°25 (subtract 57°35" from 180°)
54. 80°17'16" (add the angles)

34. 69°24'20" (subtract 110°35'40” from 180°)
55. 139°20°16' (add the angles)

.4 56. Two

36.90° S5/7. Two

37. 40 58. One

38 1407 59. Two

39. 257 60. One

40. 160° 61. It depends on thelength of AB. If AB<5
41. 60° (solve 180— x = 4(90— X)) thereisonly one. If AB > 5 there are two.
42. 45° (solve 180— x=3(90- X)) 62. 60"

43. Acute 63. 4

44 Obtuse 64.x=5 (solve (x+5)+3x+ x=30)

45. Straight 65. x=9(solve(25—-x) +x+ 3x=52)

46. Right 66. y=14 (solve 5y+(y+6)=90)

47. Acute 67. y=20 (solve (30-y)+(9y—10)=180)
48. Obtuse

Section 1.4 Introduction to Deductive Proofs

1. Given: The President gets his budget passed.
Prove: He will be voted out of office.

1. Given 2. Taxeswill rise. 3. Premisel 4. They will gotothe polls. 5. Hewill be voted out of
office. .. If the President gets his budget passed, then he will be voted out of office.
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2.

3.

11.

12.

Given: The weather report is accurate.

Prove: School will be cancelled.
STATEMENTS

1. The weather report is accurate.

Proof:

2. Wewill get 12 inches of snow.
3. The streets will be treacherous.
4. School will be cancelled.

d w0 Do

CHAPTER 1 FOUNDATIONS OF GEOMETRY

REASONS
Given

Premise 1

Premise 2

Premise 3

.. If the weather report is accurate, then school will be cancelled.

Given: | watch TV.

Prove: My parents will be upset.
STATEMENTS

1. lwatch TV.

Proof:

2. 1 will not do my homework.
3. 1 will fail geology.
4. | will lose my scholarship

5. My parents will be upset.

REASONS
Given
Premise 1
Premise 3

Premise 2

a & w0 D P

Premise 4

- If I watch TV, then my parents will be upset.

. No. What we proved is If the weather report

is accurate, then we know that school will be
cancdlled.

. No. What we proved is|f, | watch TV, then

we know that my parents will be upset.

. No, the theorem could not be proved,
. No, the theorem could not be proved.

. If aperson isaUnited States citizen, then

he/she is the president.

. If I am watching football, then it is Sunday.
10.

If afigureisarectangle, then thefigureisa
square.

If you go to the airport, then you will fly in an
airplane.

Thetreeisnot apine.

13

14.
15.
16.
17.

18.

10.
20.

21.

22.

. Thecity isnot large.

| did not receive an A in the course.
Joeraninthe race.

If it doesn’t rain, then | will not stay indoors.

If thisanimal is not abird, then it does not
have two legs.

If | don’t have the flu, then | am not running a
fever.

If itisn’'t gold, then it doesn’t glitter.

If I am not getting wet, then | am not taking a
shower.

If afigureisnot aparallelogram, then it is not
arectangle.

If I am unhealthy, then | do not drink orange
juice.



Section 1.5 Formalizing Geometric Proofs

23. If we are not the conference champions, then

we lost to Central State (excluding atie).

24. Hypothesis: atriangleis equilateral
Conclusion: the triangle is equiangular

25. Hypothesis: two lines have slopes m and m,

where m =m,
Conclusion: the lines are parald.

26

27.

28.

11

Hypothesis: atriangle isisosceles
Conclusion: the triangle has two congruent
sides

Hypothesis: two angles are vertical angles
Conclusion: the angles are congruent

Hypothesis: two angles are right angles
Conclusion: the angles are congruent

Section 1.5 Formalizing Geometric Proofs

1. 1. Given 2.Given 3.Given 4.Given

. Addition-Subtraction Post. (Post. 1.9)

~N o o1 e

. Substitution Law (Post. 1.11)

. Given 2. Given 3. Given

. Addition-Subtraction Post. (Post. 1.9)
. Angle Addition Post. (Post. 1.14)

. Substitution Law (Post. 1.11)

o 01~

. ZABC isaright angle

. Def. of right angle

. Angle Addition Postulate (Post. 1.14)
. Transitive Law (Post. 1.8) 5. Given
. Def. of complementary angles

N o A WODN P

statements 4 and 6
8. mZABD = m/1

4. 1. mA1+ ms2=180°

2. Adj. £'s whose noncommon sides
arein aline are supp. (Theorem 1.10)

. Definition of supplementary angles
. Symmetric and Transitive Laws

. Addition-Subtraction Post.

. Definition of vertical angles

. mZ4=mL2 8. mL4=msL3

~N oo 0B~ W

. Segment Addition Postulate (Post. 1.13)

. Symmetric and Transitive Laws using

10.

11.

12.

13.

14.

15.

16.

17.

18.

Zland £2; 2 and £3, Z3and Z4;
Z4 and /1

/1 and £3; Z2 and £4

150°(the supplement of 30°)

135° (supplementary to 45°)

150°(the supplement of 30°)

45° (vertical to 45°)

15° ms3=135° and m«5=30°;
m«6 =180°-165° =15°)

15° (since m£3=135° and m«5=30°,
m«6 =180°-165° =15°, and m£6=m.L7)

Yes, by Theorem 1.11

No, they are the same measure. They could
be next to each other.

Yes, if they are the same measure; which
must be 90°.

Yes, if they measure 45°. The angles must
be equal in measure and sum to 90°.

No, obtuse means greater than 90°. The sum
of two angles greater than 90 = 180.

Y es, one exampleis 60° and 30°.
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19.

20.

21.
22.

27.

28.

Y es, obtuse means greater than 90°. An

exampleis>1z< ms/1= mZ£2 and they are
obtuse.

Y es, to be acute vertical anglesthey are
acute and the same measure.

Y es, the lines must be perpendicular.

Y es, the example is perpendicular lines.

Given: ZA and «ZC are supplementary
/B and ZD are supplementary

m«£C =m«D
Prove: mZA=m«B
Proof: STATEMENTS
1. ZA and ZC are supp. 1
2. m£A+m«£C =180° 2.
3. /B and £ZD are supp. 3.
4, m«ZB+ m«D =180° 4,
5. MLA+MLC=mgB+m«D 5.
6. m«£C =m«D 6.
1. mZA=msB 1.
Given: PQ = RS
Prove: PR= QS
Proof: STATEMENTS

1. PQ=RS

2. QR=QR

3. PQ+ QR=QR+ RS
4. PR=PQ+ QR

5. QS= QR+ RS

6. PR=QS

23.

24,

25.

26

CHAPTER 1 FOUNDATIONS OF GEOMETRY
No, vertical angles must be congruent.

Y es, adjacent means they have a common
vertex and common sides.

Y es, adjacent means they have a common
vertex and acommon side. These angles can
be supplementary if their sum is 180°.

. Yes, if they have a common vertex, common
side and sum to 90°.

VAN U

REASONS

Given

Def. of supp. «

Given

Def. of supp. «

Sym. and Trans. Laws

Given

Add.-Subt. Post.

REASONS

o g ~ W N P

Given

Ref. Law
Add.-Subtr. Post.
Seg.-Add. Post.
Seg.-Add. Post.
Substitution Law



Section 1.5 Formalizing Geometric Proofs

29. Given: PR= QS

Q R S
< *—o *—>
Prove: PQ = RS
STATEMENTS REASONS

1. PR=QS 1. Given
2.QR= QR 2. Ref.Law
3.PR-QR= QS- QR 3. Add.-Subt. Law
4.PQ=PR- QR 4. Seg.-Add. Post
5.RS= QS-0QR 5. Seg.-Add. Post.
6. PQ=RS 6. Substitution Law

30. Given: Z1land £2 are complementary
Z1 and /3 are complementary

Z£2 and £4 are complementary

Prove: ms£3+ mz4 =90°

Proof STATEMENTS

ms1+ m£2 =90°

ms1+ ms£3=90°

mZ£2+ mz4=90°

© 0o N o o &~ 0w DdPRF

ms£3+ ms4 =90°

Zland £2 are complementary

Z1and £3 are complementary

Z£2 and £4 are complementary

ms1+ mZ£2+ ms£3+ ms£4=180°
90°+ ms£3+ ms£4=180°

////

REASONS

Given
Def. of comp. £
Given
Def. of comp. £
Given
Def. of comp. £
Add.-Subtr. Post.
Substitution Law.
Add.-Subtr. Post.

© © N o g & 0w NP

13
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~~ A

31. Given: £3 and Z4 are complementary \
/1 and £3 are supplementary 1

Z£2 and Z4 are supplementary

Prove: m£1+ mz£2=270°
Proof: STATEMENTS REASON

1. Z3and £ 4 arecomplementary 1. Given
2. mL3+ mL4=90° 2. Def. of comp. £
3. /1 and £ 3 aresupplementary 3. Given
4. mz1+ ms3=180° 4. Def. of supp. «
5. z2and «4 are supplementary 5. Given
6. Mms£2 + ms£4=180° 6. Def. of supp. £.
7. mLl+m£2+ms3+ms4 = 360° 7. Add.-Subt. Post. using statements
4 and 6
8. m«1l+ms2+90° =360° 8. Substitution Law using statements 2
msz1+ mg2=270° 9. Add.-Subt. Post

Note to students about proofs: Proofs are not unique. Y our proof may differ slightly from the solutions
manual. This does not mean your proof is necessarily incorrect. Consult with your instructor.

Section 1.6 ConstructionsInvolving Linesand Angles

1. UseConstruction 1.1. 14. Use Construction 1.6.

2. Use Construction 1.1 twice. 15. Use Construction 1.6 three times.

3. Use Construction 1.2. 16. Use Construction 1.6 three times.

4. Use Construction 1.2. 17. A r_uler is use_d to measure lengths, but a

5. Use Construction 1.2 twice. ﬁtrrg ggvsdegr? i\?vlcj)ssgi ;)]tnslly to draw astraight

6. Use Construction 1.2 twice. 18. Exactly one

7. Use Construction 1.3. 19. Exactly one

8. Use Construction 1.3 three times. 20.  Infinitely many

9. Use Construction 1.3. 21. Use Construction 1.5.
10." Use Construction 1.3. 22. Construct the perpendicular bisector of the
11. Use Construction 1.4. line segment between the ranger station and
12, Use Construction 5. the cabin. Locate the point of intersection of

this line and the edge of the forest.

[ERN
w

Use Construction 1.6.
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23.

24,

25.

26.

Construct the bisector of the angle with
vertex at the bridge and sides containing the
ranger station and the cabin. Locate the point
of intersection of this bisector (ray) and the
edge of the forest.

Construct the perpendicular bisector of the
line segment between the ranger station and
the bridge. Then construct the perpendicular
bisector of the line segment between the
bridge and the cabin. The desired location is
the intersection of these two lines.

1. Bisthemidpoint of AC 2. Def. of
midpoint 3. Segment Addition Postulate
(Post. 1.13) 4. Substitution Law (Post.
1.11) 5. 2AB=AC 6. Multiplication-
Division Law (Post. 1.10)

1. BD bisects ZABC 2. Definition of
angle bisector 3. Angle Addition Postulate
(Post. 1.14) 4. Substitution Law (Post.
1.11) 5. 2m£ABD = mZABC.

6. Multiplication-Division Post. (Post. 1.10)

27.

28.

29.

15

1. B isthe midpoint of AC

3. Given 4. PQ:? 5 AC=PR

6. Multiplication-Division Law (Post. 1.11)

—
1. BD bisects ZABC 3. Given
4. m/PQS = %mAPQR

5. mZABC = mZPQR

6. Multiplication-Division Post. (Post. 1.10)
7. mzABD = mZPQS

The angles are complementary. Adjacent
angles have a common vertex and a common

side. T4 If the non-shared sides are

perpendicular this means the sum of the
adjacent anglesis 90°, thusthe angles are

complementary.

Chapter 1 Review Exercises

1

2.

4.

The four partsto any axiomatic system are
undefined terms, definitions, axioms or
postul ates, and theorems.

They serve as a starting point when building
the system.

Since each number in the list (after the first
one) can be obtained by adding 5 to the
preceding one, the next number is
12+5=17.

These |etters form every other letter in the
alphabet. Thus, the next letter would be two
|etters after I, whichisK.

Since each number in the list (after the first
one) can be obtained by multiplying the

preceding one by % the next number is
1,1,_1
)G =35

The conclusion follows logically; deductive
reasoning.

The conclusion does not follow; thisis a
fallacy of reasoning.

The conclusion does not follow; inductive
reasoning.
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10.

11.
13.
14.
15.

17.

18.
19.
20.
21.
22.
23.
24,

41.

The conclusion follows logically; deductive
reasoning

We cannot conclude that tomorrow isa
holiday, only that if it is Sunday, then
tomorrow is aholiday.

3 minutes 12.3
True
False (only if they are not on the same line)

True 16. True

® MW

i I | | ! I I
N\ | I T I I

I
4 -3 2 -1 0 A

NP SN

Reflexive Law
Symmetric Law
Transitive Law
Multiplication-Division Law
Substitution Law

% )
False (BA startsat point B)

True

Given: ItisGleep.
Itis Grob

STATEMENTS

Prove:
Proof:
1. ItisGleep.
2. ltisGlop.
3. ItisGunk.
4. 1tisGrob.
If it is Gleep, then it is Grob.

A WD

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

CHAPTER 1 FOUNDATIONS OF GEOMETRY
True

True

False (£ZEBD isastraight angle)
True

False (£l and £2 are vertica angles)
False ( E has no endpoints)

True

False (they are in opposite directions)
True

False (£2 isacute)

65°29'15” (subtract from 90°)
43°17'9” (subtract from 180°)

20°

No (it is obtuse)

Exactly one

Two

REASONS
Given

Premise 1

Premise 3

Premise 2
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42.

43.

45.

46.

47.

48.

49,

50.

ol.

53.

Given: Itisatree.
Prove: It can be destroyed by fire.
Proof: STATEMENTS
1. Itisatree.
2. Itismade of wood.
3. Itwill burn.

4. It can be destroyed by fire.

If itisatree, it can be destroyed by fire.

If itiscold, thenitisice.

If you want the best for someone, then you
love that person.

My car is not red.
The moon is made of green cheese.

If the runner does not win the race, then she
is not in excellent condition.

If apainting is not a Picasso, then it is not
valuable.

If | do not climb the mountain, then the
weather is not good.

If | drive, then | do not drink.

42° 52. 138°

1r7° 54. 163°

55.

56.

S7.

58.

99.

60.

61.

62.

17

REASONS
1. Given
2. Premise?2
3. Premise3

4. Premisel

1. Given 2. m£1+m«£2=90°
3. Zland £3 arevertical angles
4. Vertical angles are equal in measure

5. Z2 and Z4 arevertical angles
6. Vertical angles are equal in measure
8. Z3 and £4 are complementary.

1. Given 2. Reflexive Law 3. Add.-Subt.
Post. 4. Seg. Add Post. 5. Seg. Add Post.
6. Subst. Law

First bisect PQ determining midpoint T.
Then use the Construction 1.1 to construct
segment CD on m with length PT.

Use Construction 1.6.

Use Construction 1.3.

Infinitely many

Exactly one

Use Construction 1.2
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CHAPTER 1 FOUNDATIONS OF GEOMETRY

Chapter 1 Practice Test

1. A postulateis astatement that is assumed

18.

true without proof; and atheoremisa
statement that is proved using deductive
reasoning.

Inductive reasoning involves reaching a
genera conclusion based on specific
observations. Deductive reasoning involves
reaching a specific conclusion based on
assumed genera conditions.

Deductive reasoning

No. The specific observations that |ead to the
conclusion may not be sufficient in number.

Since each number in the list (after the first
one) can be obtained from the preceding one

by multiplying it by —%, the next number
1 1
IS (—g)(—l) =5

No. Thisinductive reasoning does not
necessarily lead to the same conclusion.

Given: | rob abank.
Prove: | will gotojail.

Proof: STATEMENTS

| rob abank.

| will be arrested

1

2

3. lwill goontrial.
4. | will be convicted.
5

| will gotojail.

If | rob abank, then | will gotojail.

10.

11.

12.

13.

14.

15.

16.

17.

Infinitely many

y+2

True

True

False (ms£2=180°-65°=115°)
True

True

Fase
— :
(BD starts at B and does not contain A)

True
False (they are complementary)

56°20'

REASONS

a > v D oRE

Given

Premise 4
Premise 2
Premise 1

Premise 3
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19.
20.
21.
22.

23.

24,
25.

26.

27.

If it iswhite, then it is milk.

The road to success is not difficult.

If itisnot acollie, thenit isnot adog.

If the fruit isnot ripe, then it is not picked.

1. Given

2. Adj. £'s whose noncommon sides are in line are supp.
3. Sameas 2

4. Supp’sof = #'s are=in measure (Theorem 1.8)

Use Construction 1.3 to find midpoint C; then Construction 1.2 to construct the desired angle.
Use Construction 1.6

1. Given 2. Angle-Add. Post. 3. Angle-Add. Post. 4. Substitution 5. Reflective Law
6. Add-Subt. Law

a midpoint b. bisector c. perpendicular bisector.

19
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