Geometry - Ch 5 - Exterior Angles & Triangle Inequality December 01, 2014

The “Three Possibilities” Property: either a>b, a=b, or a<b
The Transitive Property: If a>b and b>c, then a>c

The Addition Property: If a>b, then a+c>b+c

The Subtraction Property: If a>b, then a-c>b-c

The Multiplication Property: If a>b and ¢>0, then ac>bc
The Division Property: If a>b and ¢>0, then a/c>b/c

The Addition Theorem of Inequality: If a>b and c>d, then a+c>b+d

The “Whole Greater than Part” Theorem: If a>0, b>0, and a+b=c, then c>a and c>b

Def: An exterior angle of a triangle is an angle that forms a linear pair with an
angle of the triangle. A
In AABC, exterior £2 forms a linear pair with 2ACB.

The other two angles of the triangle, 21 (£B) and 2A

are called remote interior angles with respect to £2.

1 2
B C

Theorem 12: The Exterior Angle Theorem
An Exterior angle of a triangle is greater than either remote interior angle.

Find each of the following sums.
26. £1+2£2+2£3+24

360°

27. £1+42+243+24+25+26+27+
8+/9+210+211+212

: 3O x>

28.2£1+45+29

o ‘ongle sy
31. What does the result in exercise 30 /%O (/,Y:\’L\Qo .-wﬁ

indicate about the sum of the exterior 29 ,s3+,7+,11 UAL
angles of a triangle? /%Oo (\1 wiad [srt Y
Al ays =720° & gnbsrheen)

30. £2+2£4+2£6+2£8+210+212

1040 - 180 - 150’ =
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After proving the Exterior Angle Theorem, Euclid proved that, in any triangle, the
sum of any two angles is less than 180°. Prove that, in AABC, 2A+2B<180° by
giving a reason for each of the following statements.

39. Draw line AB. A
2 point s define a line

40. £2 is an exterior angle of AABC.

def'n of ceiar £'s ! C
(42 tons g |ineas paic
41. £1 and 42 are supplementary.

2's ia & lincar .Pa"f‘ M\ & S\J’pto}wwd“'va/
42. 2£1+22=180°.
SUPe’ef'\w"*-a. 2's Su~to RO

43. £2>2A

EXesior a9 e Hrsoren [ OHe/10¢ Z ts apeaks than eithyS
POt toakes b L)

44, £1+22>21+2A

A do:tion
45.180°>21+2A, 50 £1+2A<180° 6%%&(\\»‘\ (&42 N AL

5.3 Triangle Side and Angle Inequalities

Theorem 13: If two sides of a triangle are unequal, c
the angles opposite them are unequal in the same ord

er.
Given: AABC with BC>AC (2 D
Prove: £A>/B )

A B

Proof:
Statements Reasons
1. AABC with BC>AC Given

oose D on CB so tha = EM-‘(Y P“Wk % Co as s
2.Ch D CB so that CD=CA COngN\)bhm : C"Ud"";f! gej‘v\“g

3. Draw AD 2 eo(t\\’s deFne a i
K 2 s in & A gre equdd
o ¢S D408} Hhum dee eqol

5. 2CAB=21+2DAB 6(_W35 o &A&sﬂ\“cﬂ\
6. 2CAB>21 W\N\l— SWM ()M’I'

7. LCAB>22 Sweshhdien %’ 4 ni D

8.42>/B £2 % "f\t)du\-o( Z ﬁ ( AAD~6
% Wnd 15geds Phan ¢ Hys qmde
o Lin AADS

Tronsehivibey

4. £1=2£2

9.2CAB>/B
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Theorem 14: If two angles of a triangle are unequal, the sides opposite them are
unequal in the same order. C

Given: AABC with 2£A>2B
Prove: BC>AC

Proof: . A B
Statements Reasons

Suppose that BC is not longer than AC

4. Then either BC=AC or 5. 3 9055; b; l;‘l'\'t S PCOPU{\a/

BC<AC
6.1f BC=AC, then 7. 1F 2 sides of adei “’2"- e
LA:=LB cjua! mm anq\es 5005
8. This contradicts the hypothesis (given) that
LA>)
B 1Fhos shes Bt ¢ o & A ore ""‘I"J T
9. If BC<AC, then 10. b5 m,?v
A< 4B M\” 0“05,&0 a(b
11. This also contradicts the hypothesis that
LASLY
12. Therefore, what we suppose is false and
8Cc >AC .

Given: AABC is equilateral.

B
Prove: BD>DC
Proof: 1 2
Statements Reasons
45. £C=2ABC eq}AJ\aJreral As are
aso eqlmav\oudad\ A D C

46.LABC=21+22  Boh, wanness of En,«as Theorcan

47. LABC>22 Whee T{aﬁr%m Pw‘ -|L
49,2022 Subskidhion (# 45 24 47)

49. BD>DC LS iana A e Ve val ‘nv.
5049 DQQ%J« A ove Uw.qud .n

Iy oame 6deS
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SAT Problem:

5.4 The Triangle Inequality Theorem

Theorem 15: The Triangle Inequality Theorem - The sum of any two sifes
triangle is greater than the third side.

Given: ABC is a triangle

Prove: AB+BC>AC

Proof:

Statements Reasons

1. ABC is a triangle Given A c
2.Draw line AB 2 f’°""1' s

dchine aline

i = f
3. Choose D beyond B on lmé,ﬁlijoégﬁfa&fc& ompass constweha ¥
g Vit <ﬂv-v~l S

4. Draw CD 9‘”\-“\,5 defing aline n y
. vd gk S
. 122 IF e g R et
6. LACD=22+23 Bdweanness «F R_ga'g/ﬂ\xoro-—\
7. LACD>£2 Wrele 15 Grears o Pard-
8. £ACD>£1 5@05,\,-';%4‘.” @6 % A ?])
‘55 ceavd  The Vs
9. In AACD, AD>AC W %(Leso g:ﬂ%&ﬁq«& inXhe Gpene 000
10. AB+BD=AD Beannsss of Prats ’ﬂmm
11. AB+BD>AC Subs e n (;\M 1% @

12. AB+BC>AC S\Abg\\'\-v\kaf @:—5 kA ll)

If x is an integer and 2<x<7, how many different triangles are there with sides of

lengths 2, 7, and x?

15. Could x=3? Why or why not?

NO

2+3 %+

16. What do you think is the answer to the problem? Explain.

on\ta one

;?)(D.Jq-
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Heron’s Proof of the Triangle Inequality

December 01, 2014

Given: ABC is a triangle. B
Prove: AB+BC>AC | 1:/
Proof: 3\4
Statements Reasons D
24.Let BD bisect .ABC  &/¢4 f,'pk kas

.Le isec aUl\-1 |S-\‘Cf'ol'

\ <ctoc '

25,123 male bis S JdwWide

N 2nale oo oo f7u~f argles

26.23>22 and z4>21 o L's ore 3!’@7&)‘ T eithe/

renoke intesor W\\gb
27.43>21and 24>22 Su’bﬁh,‘w‘\p(\ (’-“: A9 a4 Z(p}

28. AB>AD and BC>DC

29. AB+BC>AD+DC A dddan st £ hgquad Ly

30. AD+DC=AC &ﬁ o IS\ #F Foidy mm
31. AB+BC>AC Subdddhen LA 24 ¥ "57

HW #1 (submitted Friday, 11/7)

* ReadCh1&Ch2

Ch 1 Review Problems pp. 36-38

» Start working on Geometry badge on Khan Academy

HW #2 (submitted Friday, 11/14)

Read Ch 3 & Ch 4

Ch 2 Review Problems pp. 71-74

Ch 3 Review Problems pp. 124-128

Khan Academy exercises:
"Introduction to Euclidean geometry"
"Angles and intersecting lines"

HW #3 (submitted Friday, 11/21)

* ReadCh4 &Ch5

* Ch 4 Review Problems pp.176-180

» Khan Academy exercises: "Congruence"

HW #4 (due Friday, 12/5)

* ReadCh5&Ché6

e Ch 5 Review Problems pp. 206-209

» Start working on Ch 6 Review Problems (not due until Fri. 12/12)

274 A D ot Veeud Mo
H; btf}&\:‘n L-MW“H‘;\::‘{UA il sung oS

* Work toward mastery of practiced Khan Academy exercisesin "Introduction to

Euclidean Geometry,

Angles and Intersecting Lines," and "Congruence"
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