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Examlet 2 Advanced Geometry 3/1117

State the definition of a scalene triangle.

A trisngle (s szalene A s Boze %/fﬂ al/ have diflarsot
/ay/lf.

State the definition of a quadrilateral. '
Let A BL andD be Lo diskinct spoirts, w__,amffwz s
Lollinear owd Hat no oo oL A8, B2, CD, oed DA have ow
w mmrt:v acq:l e;«/;:mk Ther He onsow oA Hete ﬁ.,,«;?p'uk

(s a ?a.a/n'bk/:/.

State the Saccheri-Legendre Theorem.

Zj\ Aldgc- s a \"‘l‘ﬁﬂj/f) #M f(AAEC35/?0°

State the Scalene Inequality.
..'l-.n onj '4'1' /!> %ﬁ 3&'&4!9/ ;;Je I')' 77,»/( #e fr”/w 07/6
and de jrem‘h’ m«j/e Les aﬁ:ﬁ/z Mz jra/ér sede .

State the Universal Hyperbolic Theorem.

T Kere w;’/’_d_ bwe /, p///ma%m/ﬂt;r/ 2 oud at best
MM/‘I ‘/me//t/'é 4) A ﬁy%ﬁk![@d&f_
ﬂ/;flw/w/ P Hore ave al least koo limes %”\‘7( 77/’7W4//e/
W X.



2. Which of the following are equivalent (given the other postulates of neutral geometry) to the
Euclidean Parallel Postulate? Check all that apply.

O The double perpendicular construction

[ The Saccheri-Legendre Theorem

P }Q&xistence of rectangles
X Euclid’s Postulate V

><Converse of the Alternate Interior Angles Theorem

><IfAABC is a triangle, then & (AABC) =180°.

\ - -
>§Clalraut’s Axiom

[0 A unicorn ate my petunias.

_%Fhere exists a triangle whose defect is 0°.

O The UniversailﬂHyperbolic Theorem



3. Provide good justifications in the blanks below for the corresponding

statements:
Arenate MTEVIor Ava e Tneoreds .

Proposition: If ¢ and {' are two lines cut by a transversal ¢ in such a way
that a pair of alternate interior angles is congruent, then { is parallel to {'.

X
A /B' c’

congruent.

Statement: Reason:
Let ¢ and ¢’ be two lines cut by transversal ¢ _
such that a pair of alternate interior angles is Hupohresis

Choose points 4, B, C,and 4', B’, C’ as in the
figure above. Suppose ZA'B'B = ZB'BC .

RPuter | Port ConsirucioN FosT -

HApONESIS

We must prove that { is parallel to {’. Suppose
there exists a point D such that D lies on both {
and ('.

RAA Hypomesis

If D lies on the same side of ¢ as C, then

ZA'B'B is an exterior angle for aBB'D,

Definihon ot Exdenor ANg € -

while ZB'BC is a remote interior angle for

aBB'D.

Oefinthon ot pemote Tn-enor A .

This is a contradiction.

Exrenor Ang eTreorem .

In case D lies on the same side of 7 as A4, then
ZB'BC is an exterior angle and ZA'B'B is

a remote interior angle for ABB'D ,

Behnihons of Exrenor Pngie

and Remotre Tnteror Ang\€ -

and again we have a contradiction.

£©xtenoyx ﬁv\g\e nMMeorem

Since D must lie on one of the two sides of 7,

Plane Separahon Poshulate .

we are forced to conclude that the proposition
holds.
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4. Provide good justifications in the blanks below for the corresponding statements:

Proposition: If there exists one line {,, an external point P, and at least two lines that pass

through P, and are parallel to {,, then for every line { and for every external point P there exist at
least two lines that pass through P and are parallel to £.

Statement:

Reason:

S’pose there exists a line {,, an external point P,
and at least two lines that pass through P, and are
parallel to {,.

Hypothesis

Then the Euclidean Parallel Postulate fails.

Euc\ideom Carslle! Bislalete

No rectangle exists.

Clotrant's Axiomm s gulvelent +e

Ew“d,ocw\ z&-/lb/ BJA‘/”&,

Let { be a line and P an external point.

HIPoHrusfs

We must prove that there are at least two lines
through P that are both parallel to ¢. Drop a
perpendicular to ¢ through P and call the foot of
that perpendicular Q.

Tusteon. ¢ Wi gueness o
PCVP""O&QW("S

Let m be the line through P that is perpendicular to

PQ.

€i‘$kmcﬂ, e Wliuu\\«s-‘ -t

Perpen Licw] s

Choose a point R on { that is different from Q and

let ¢ be the line through R that is perpendicular to (.

Taistence b Unguetes< of
Vg/zﬁ: &‘ (773 \af's

Drop a perpendicular from P to ¢ and call the foot
of the perpendicular S.

ExtSherce ,l L(n(?a.owsg of
Teperdicn! ovs

Now CIPQRS is a Lambert quadrilateral.

DefianHion o L‘&\V\LC’YL &M‘J"I‘J_&

ra/

But CIPORS is not 1 ?), 50 LQPS
ut (JPORS is not a rec@g e (reels’(lr—l__ 50 L0
is not a right angle and PS #m .

Since Shown Wo TckougleS
ex\shv Eavrlicsr W Prosk

Nevertheless ES" is parallel to ¢,

Aeraakt Tplevior Angle s

so our proof is complete.

Because our proof is complete.
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Fucthon”



5. a) Prove or give a counterexample: If one interior angle of a triangle is obtuse, then both the
other interior angles are acute.

L4 AABE be o hrisngle wiHh 2 ABL ohurse.

A
Takca 7%'«:['/7 o Z:‘ZA»« whoch D4B&C S ~~

Tan LABD Lvws o Lintnr 70 £ < ABC, D B8 3
so p2 SBC 4 pu 2 ABD = (FO°, aued Sirrce /uz,lzc > 90" by Ll obtese,
P M/W/AJBD‘?&f Hatt A/Zp/?m el/#m’n.v/e b

AABE, s e remwt” inkevior Jes 2BAC aed 2 BCcA ave both
less by e cetovivy angles HeSew, s 907> 4 < ABD >p<BAC

= 40';/,4314 owd 40’?/&/307/41 BeAd = @,7/4£ 344)
s desived.

b) Prove or give a counterexample: If one interior angle of a triangle is acute, then at least
one of the other interior angles is obtuse.

False . (opsider au af,z,,{,am/ /w}uj/e wr M Loclifomo
77&4&’, s all Wrge éﬁowj/ﬂ ave acu’C.



