5.1 Bisectors, Medians, and Altitudes
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> 3’)((1‘“ (e iﬂuinéhen three or more lines intersect at one
point ‘ N

> Yo of (j(‘{i.t.-"'rfimf — the point where three or more
lines intersect

Triangles have four sets of lines that are concurrent

1. Perpendicular Bisectors
2. Angle Bisectors

3. Medians

4. Altitudes

Concurrent Lines Point of Concurrency

Perpendicular Bisectors Circumcenter

‘Theorem: The circumcenter is | Consfruction
equidistant from the vertices
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Concurrent Lines Point of Concurrency
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Theorem Construction

The medians of a triangle are
concurrent at a point that is 2/3 the
distance from each vertex to the
midpoint of the opposite side
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BD is a median.

D is the centroid of AABC.
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Concurrent Lines Point of Concurrency
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Angle Bisectors H\U’J\\ (
Theorem
Construction

The incenter is equidistant from the

sides

a. Note: You can inscribe a
circle with the incenter.

Example
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DF bisects 2 CDE.



Concurrent Lines

Altitude — perpendicular segment
from a vertex to the line containing
the opposite side

Point of Concurrency
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Theorem

The lines that contain the altitudes
of a triangle are concurrent

Construction
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ACDF is equilateral.




5.2 Inequalities in Trlangles

> W\C( W%W —if an angle is an

exterior angle of a triangle, then its measure is greater
than the measure of either of its corresponding remote
interior angles. /A

Example
Determine which angle has the
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» One side of a triangle is longer than another side if and
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Determine the relationship between the measures of the given
angles.
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5.3 Indirect Proof

¢ 0SSuMe conclasten 3 thlge.

> Indirect Reasoning —
> Steps for Indirect Proofs:
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Example

State the assumption you would make to start an indirect proof of
each statement. '
\ ‘ ) r;
a) Line EF is not a perpendicular bisector. L EF S gl bisecke
b)3x =4y +1 Ax 71; l'fy.(—\
¢) Angle 1 is less than or equal to angle 2 Mlel\s %(‘C&WJ\N\ a/ry

d) If B is the mldpomt of segment LH and LH = 26, then segment
BH is congruent to segment LB
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5.3 (day 2)

Example

Marta signed up for three classes at a community college for a little
under $156. There was an administration fee of $15, but the class
costs varied. How can you show that at least one class cost less than
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Given’triangle JKL with side lengths 5, 7, and 8 has shown.
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5.4 The Triangle Inequality

» Triangle Inequality Theorem — The sum of ;he lengths of
any two 31des of a trlangle is greater than <\ ‘f‘“ L
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Example
Determine whether the given measures can be the lengths of

the sides of a triangle. | )
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Example
In triangle PQR, PQ =7.2 and QR =5.2. Which measure

cannot be PR?

A)7 B) 9 C) 11 (D)3

Example
Find the range for the measures of the third side of a triangle

given the measures of two sides.
A)14 and 23 X
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! 55 Study Guide and Intervention
" J Inequalities Involving Two Triangles

SAS Ineq uality The following theorem involves the relationship between the sides of
two triangles and an angle in each triangle.

PERIOD

If two sides of a triangle are congruent

N

R
. to two sides of another triangle and the A
R N ST = included angle in-one triangle-has a- -~ - - S ﬁ S
SAS Inequality/Hinge Theorem | greater measure than the included angle gL8% T BAC
in the other, then the third side of the It BS = 4B, 3T = BC, and

first triangle is longer than the third side  ms 8> mes B, then RT > AC.
of the second triangle.

Write an inequality relating the lengths

of CD and AD.
Two sides of ABCD are congruent to two sides of ABAD and 5

m/CBD > m/ABD. By the SAS Inequality/Hinge Theorem, i
CD > AD,

Write an inequality relating the given pair of segment measures.
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Write an inequality to describe the possible values of x.
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= - 5-5 Study Guide and Intervention (consinueq)
~J  Inequalities Involving Two Triangles

SSS Inequality The converse of the Hinge Theorem is also useful when two triangles
have two pairs of congruent sides.

If two sides of a triangle are congruent to two sides

N S
of another triangle and the third side in one triangle %6 33
$S5 Inequalit is longer than the third side in the other, then the 28 23
HUREY angle between the pair of congruent sides in the M = P R = T

first triangle is greater than the corresponding angle
in the second triangle. It NM = SR, MP = RT, and NP > ST, then
mé M ms R

’}”'Pb Write an inequality relating the measures of c
£LABD and £LCBD. 13
Two sides of AABD are congruent to two sides of ACBD, and AD > CD. B 2
By the SSS Inequality, m ZABD > m/CBD. 16
A
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Write an inequality relating the given pair of angle measures.
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Write an inequality to describe the possible values of x.
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