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ROADS TO GEOMETRY
SUGGESTED SOLUTIONS

CHAPTER ONE

EXERCISE SET 1.1

1.1.1) (8} Asguare = t{2+a){2+ 3) = 83 (Correct) A pectampte = a+a)lb+
b) = ab (Correct).

(b) Arvasessid = $(B)(b1 + b2) = §(4)(6 + 12) = 36 whiled = 4(5+ 15)(6+
12} = 45A, which is to0 large. ATrapessid = §(H)(01 + ) = }(4)(10+12) = 52
while A = 4(5 + 15)(10 + 16) = &5, which is 100 lIarge. A parallalsgram = @b =
{4)(8) = 32 while A = }(5+ 5)(8+ 8) = 40, which is too lnnge-

(€) Afvapesoid = J(B)(BL + 82) = §(R)(b+b+22) = hlb+ z) while A =
WV R+ VE+ W) (b + b+ 22) = (VT + A7)(b + 2). Now since x > 0,
we have T+ 71 > z and therefore(v/ZT + 57)(b + 2} > h(b + =) Similarly for
parallelograms.

l.l,E{l.].'ﬂ'..::l,h-ithmc-ﬁwhdh:=b+n’fﬂ=-l+!fl=ﬁlfﬂ.lf
a=5hb=12 thm::lﬂnﬂh¢=5+u'.fih=12+ﬁ—ﬂ*.ll'l- 12, b=
5 then ¢ = 13 while c=b+d’fﬂh=5+w=f?.

{h}mmmw,a’+ﬂ=é. If we considerc = b+ a® (25,

then @ = b7 4 2(b){a?/2b) + a* f4b? = 1 4 a? +at/4b?. Now, since a>0 and
b0 then o/ > 0 and & > a? + &

l-l.ﬁ}mpmhh:nﬂwudthhpmmdmtmulmhuthlmﬂhd
chord, CD, in & cirde of circumference 60 (Sse Figure 1). The solver assumes
& value of 3 for r,-hﬂpﬂdum:dimﬂtnihumhm.mdthmm
m_mwmm;ummwim.m
whose legs are 16 and CD to find that OO = 12. Note: In the Figure, the right
umﬂeiﬂc.whmwulﬂmdrhmhﬂmﬂmd:{mhﬂd
Gﬂ}hmﬂumﬂ::uhnﬂsunihymm.mujmﬁﬁ&n;thnmﬂm
Pythagorean Theorem.

1.1.4) (See Figure 2). V = §(6)(22 + (2)(4) + 42) = 5.



C=a60

Figure 2 Exercise 1.1.4



a=142 g ‘=g

Figure 3: Exercise 1.1.6

{unimown) ol

Figure 4: Exercise 1.1.7

From similsr triangles we hnrn:j.r+h=uﬂmd:=uhjbv-u.
Virustem = PNz + h) — (a®)(=) = 4(¥%z + Ph - &’z)
= }i(b + a)(ah) + B*h] = hfa” + ab+ ]

1.15) Ageras = 7{d/2)? = xe/4, Asquare = [(8/9)]" = (64/81).
Now if we let (B4/81)d° = wd? (4, then =/d = 4 /81, thus r = 256/81.

1.1.6) (Sea Figure 3). Using similar triangles, b = (3TLall _ 3(720) = 480.

1.L.7) (See Figure 4).
1.1.8) (See Figure 5).

Mmﬁmumwﬂﬂ“f{?lf}=:fm&m:=
(5000)(360),/(T°12") stades = 250000 stades or 26500 miles.

a



Figure & Exercise 113

1.1.9)(See Figure 6.)
1lpnal
Asemiciraier = 3¥(5R)" = !i.FE'
Avemicieasr = Sr(5r) = gov?

and
1] .5 1
A pemicirele® = E'{E']‘ - E""

therefore
1 1
;I_,H..=Erf!“-—[in’+ %ﬂ=%r[ﬂ‘-{1’+:’].

1.1.10) Let r = the radius of ¢, thﬂltﬂﬂﬂrlndﬂgm_ir:-l[ﬂﬂ
Figure 7). Now,

Apyne = Apericiralats = [%MIFJ‘M]-
Since AC = r, AB = rv/Z then

1.1 i
Asemicireiats = il"['i"ﬁ]‘ = i'—"""~

4



Figure 6 Exercise 1.1.9

'F‘m 7 Eoercise 1.1.10



Now Apemiciredey = $7r° therefore

1l g 1l 5 1a] 1a_
Alune = 7T [4"1 E‘J] z't““"""f

EXERCISE SET 1.2
The Aziomatic Method

1.2.1) Brﬁﬁum#lﬁuummﬂh-mummthum The as-
.mmdmmd.n-mmmmmw
eontradicts Axiom #3.

1.2.2) Fe-Fo Theorsm #2 implies the existence of exactly three Fo's. choose
two of those Fo's. By Theorem #1 they must share scactly one Fe and by
Theorem #3 they each contain exactly two Fe's. Therefore two distinet Fo's
contain exactly three Fe's which by Asdom #1 is all the Fe's of the systam.

l-lﬁ}ﬂuppmlhnhthlnndﬂl-tn{mﬂninﬂﬁ'ln:hlhtﬂlm
one Fo contains neither of them By Axiom #2 these two Fe's belong to exactly
ane Fo Mow we have two Fo's which do pot share & Fe, contradicting Axciom
#4.

Lﬁ.l}BrThmn#Elhunmﬁﬂ:umﬂlrthuFﬂ If they all contain
:hmﬁmimyudlmnuhldhﬁnnmdﬁ{-hi:hlhfmﬂhf
Mm#ﬂ}mmmmmummm:mm
Axiom #1.

Ilﬁ}llﬁhﬂn#ludimdﬁmﬂtnnﬁﬂqdﬂ.nh&&ﬂn
have at least 10 s Now, suppose that there exists a distinct eleventh y. By
Axiom #3 it must on exactly two z's. This fact contradicts either Acclarn #1
or Axiom #2.

1.2.6) Suppose that there exists two distioct y's which share more that one
x, with the simplest case being that they shase two x's. But these twn y's now
contradict Asdom #2,

1.2.7) S“nmmth“lﬂ:‘ulhm:hm:udhnkhlmﬂhhn.



1.2.8) By Axiom #1 there exists exactly five ='s. 1f we chooss ooe specific
z,m:mﬁmmdmmmnmmmmy.
that is, thers exists st Jeast four y's on that r. Now suppose that there exists
a fifth distinet y on lh!:,ltmnumuinlmnddhﬂnnn-ﬂdlmu
any of the other ='s.

1.19]Gmﬁdﬂn1ihthmwaﬂmﬂhmmt&ym:‘nm:1
and zy. Lat z, not be on |- Hmhj'ﬁuhhn#l.i.ﬁ,thﬂlmﬂcﬂjrhn
y's on x;. by Axiom #2 coe of those y's must be on 3 and one oo =, and
thersfors the other two must contain no z°s that are on 1.

Models

1.2.10) See Figure 1.2.1.

1.2.11) AXioM #i-mllﬂmlthw?hﬁuﬂmhmumllhﬂ.
ﬁnuuﬂ-ﬂnnbmkmnﬂhph;ﬁuﬂrmmdhimw
nhelves,

I,Llﬂmwmimﬁnm We must only verify
that the relationships between the "Fe's” and the "Fo's” in the models are pre-
served under that one-to-one correspondence. For example: Bob is the only
mmmm&mmmw.d?hﬁu
only latter in both {P.Q} and {P,R} and P is mapped to Bob, {P,Q} is mapped
mh—ﬂhmutﬂm.mima,md{ﬂﬂlhmwdmth-ﬂn&-hmﬂﬂum-
mittes,

1.213) [z, 2} = P (P,Q) =z

{p.2}=Q {QR}~¥
Irni']'""E {FIR}Hi

1.2.14) {a) Many answers.

(b) Not possible.

l.i.lﬂlnl.h:‘:bndu-uﬂth-nt,ﬁﬂ{A.E.E.E.E}ndl.har’lh-
the two slement subset of 5, {A, B}, {A.C}. {A, D), (A, E}, {B.C}, (B, D},
{B, E}, (€, D}, {C. E}, and {D, E}. Others similarly.

1.2.16) (a)AxioM #1, If  and beZ and a < b then a # b, and AXIOM #2,
Hab and cZ anda<bandb<cthena<c

(b) Yes.

{c) Yes sincea > b b <a.

{d) Yea.

[ann,mzmmhﬂnmdhlmmmmmdm-ﬂhR

Properties of Ariomatu Systernas
1.2.17) Many answers.
1.2.18) Many answers.



l.ﬁ.mhh-ummz'udﬂdnnumphyﬂmmm.

1.2.20) lthiﬂipuulmmmnm-phrﬂulutmuinin;;hﬁniunmﬁﬁ
of objects.

1.2.21} (a) Independence of Axjom #2 - Consider the following model: Let
the Fe's be elements of the set, § = {F,Q, R} and the Fo's be the subsets,
{P,Q} and {P,R}. Clearly Axioms #1, 3, and 4 are troe, but since @ and R
are pot on & Fo, Axdom #1 is false.

[h}wﬂﬁmg-wmww Lat the Fe's
be slemeats of the set, § = {P,Q, R} and the subset {P,Q, R} be the only Fo.
Axioms #1 and 2 are obviously true and Axiom #4 is troe vacoously, Asdom
#3 ia clearly false.

(¢} Independence of Axiom #4 - Consider the following model: Let the Fe's
be elements of the set, § = [P,Q, R} and the Fo's be the subsets, { P}, {F.Q},
{P, R}, and {Q, K} Axioms #1,2,and 3 are true and since { P} and {Q, R} do
not share 8 Fe, Axiom #4 is false.

1.1H}Iudupﬂdmmdh.ﬂ:ln #l-ﬂmﬂulﬁlhﬁmﬁn;mhl:[ﬂth!
s be elements of the set, § = {A, B,C, D) and the y's be the subsets, {4, B},
{A,C), {A, D}, {B,C}{B,D}, and {C, D}

Independence of Axiom #2 - Consider the following model:Let the x's be
clements of the set, § = {4, 8,0, D, E} and the y's be the subsets, {A, B}
{A,C}, {A, D}, and {A,E}.

wamg-mmmmmnhﬁ
ments of thes e, § = {A, B,C, D, E}and the y's be the subsets, (A, B}, {A.Ch
{drn}i {Ar Ej’l and I.EIE:IHPE}‘

1.2.25) (a) Consider the following model: Let § = {p | p 5 & person living
on the planct Earth}, and let R be "is the same age o,

(b) Consider the following model: Let § = (¢ |t is o triangie} and let R be
*is congruent to”.

{e) Yes



	SM.pdf

