m Use Proportionality Theorems

Your Notes
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Goal - Use proportions with a triangle or parallel lines.

THEOREM 6.4: TRIANGLE PROPORTIONALITY

THEOREM
Q
If a line parallel to one side of a T
triangle intersects the other two ‘D>ﬁ
sides, then it divides the two s Y
sides proportionally . If TU|| @S, then % = g—g :

THEOREM 6.5: CONVERSE OF THE TRIANGLE
PROPORTIONALITY THEOREM

If a line divides two sides of a Q7
triangle proportionally, then it D>,q
is parallel to the third side . U
if BT = RY then 70/ | 5.

TQ ~— US’

Find the length of a segment

In the diagram, QS || UT, RQ = 10, RS = 12, and ST = 6.
What is the length of QU?

R
10 12
Q S
6
U 7
Solution
RQ _ RS Triangle Proportionality
Qu ST Theorem
19 = 12 Substitut
U - - ubstitute.

60 = 12 - QU Cross Products Property
5 =QU Divide each side by 12 .
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Solve a real-world problem

Aerodynamics A spoiler for a remote
controlled car is shown where

AB = 31 mm, BC = 19 mm,

CD = 27 mm, and DE = 23 mm.
Explain why BD is not parallel to AE.

Solution

Find and simplify the ratios of lengths determined by BD.
¢cb _ 27 ¢B _ 31

DE = 23 BA~ 19

Because % #+ % , BD is not parallel to AE.

.

0 Checkpoint Complete the following exercises.

1. Find the length of KL. J 18
KL = 33 3
L
44
vz M
2. Determine whether QT || RS. s N
No; QT is not parallel to AS. 1ot
36
N
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Your Notes THEOREM 6.6
If three parallel lines intersect
two transversals, then they
divide the transversals
proportionally .
w _ X
wy - xz
THEOREM 6.7 A
If a ray bisects an angle of a triangle, D
then it divides the opposite side into
segments whose lengths are
proportional to the lengths of o
the other two sides AD _ (LA
’ DB CcB
Use Theorem 6.6
Farming A farmer’s land is A\ F  North Border
divided by a newly constructed '
interstate. The distances 2000 2500
. . £ Interstate
shown are in meters. Find the "
distance CA between the north 3000
border and the south border X South Border
of the farmer’s land. a’ D\
West Border
Use Theorem 6.6.
CB _ DE . -
BA = EF Parallel lines d|V|de.
transversals proportionally.
CB+ BA — DE + £F Property of proportions
BA EF (Property 4)
__CA - %02;05& Substitute.
2000
CA _ —gggg Simplify.
2000
CA = 4400 Multiply each side by

2000 and simplify.

The distance between the north border and the south
border is 4400 meters.

.
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Your Notes Use Theorem 6.7

In the diagram, /DEG = /GEF.
Use the given side lengths to 8 12
find the length of DG.

Solution ' 14 1

Because E;) is an angle bisector of ZDEF, you can apply
Theorem 6.7. Let GD = x. Then GF = 14 — x .

% = % Angle bisector divides opposite
side proportionally.
14 — x 12 .
—_—= 5 Substitute.
% 8
12 x = 112 — 8 x Cross Products Property
x= 56 Solve for x.

k —_

@ checkpoint Find the length of AB.

3.
24 32
i 1.
/
27 o
Ve
AB = 36
4, B
1
c
1
4 ) ) ;
Homework V2
AB=V2
N\ J
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