o’ Geometry Notes S - 1: Similarity
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Ex: a. Describe a sequence of basic rigid motions that could
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b. Are the two triangles congruent?
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Similarity transformation: a composition of transformations that — :
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Ex: AABChas AB =12 and BC = 18.

a. After the transformation T, A'B'= 18 and B'C'=24. Is T a similarity transformation?
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b. After the transformation S, 4'B’'= 8 and B'C’' = 12. Is § a similarity transformation?
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Ex: a. Describe a similarity transformation that could Scale -fO ctor o
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b. Are the two triangles similar?
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- Properties of similar polygons:
a. All pairs of corresponding (matching) angles are b
b. All pairs of corresponding (matching) sides are N P YOP oY -‘— ON

NOTE: Just like for congruent polygons, similarity statements are written so that corresponding vertices are in
* the same order.

Ex: If ABCD ~ PQRS, then
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Ex: Is ABCD ~PQRS?
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Ex: Is ABCD ~ PORS ?
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Ex: a. Are the two rectangles shown similar?
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Ex: In the diagram, ABCDE ~ JKLMN
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Geometry Notes S - 2: Proving Triangles Similar

{,/-\Review: Two figures are similar if f/u re /'S a Se 4 YENCE 0 ya oy S?{é - /’?e?x;a?/f‘g
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In similar figures,

1. All pairs of corresponding dngles are § ;: f M

2. All pairs of corresponding sides are  } 1 Pro Pbr ‘l DN
Similar Triangles

Theorem: If two angles of one triangle are congruent to two angles of a second triangle, then the triangles are
similar.

Given: AABC and ADEF
LA=LD, LB=LE

Show via a similarity transformation C
that AW/~ AABC.
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Ex: Write a similarity statement and give a reason why the triangles are similar.
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Ex: Given: PR LRS, PS LST, PS bisects ZRPT.
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a. Prove: APRS ~ APST.
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Geometry Notes S - 3: Proving Triangles Similar I1

. Theorem: If all three corresponding pairs of sides of two trianglesvare in pfé)poftion, then the triangles are
similar. (Corresponding angles will automatically be congruent.)
Ex: Show the triangles at right are similar. s 5 S
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Theorem: If one pair of corresponding angles of two triangles is congruent and the sides that include those
angles are in proportion, then the triangles are similar. (The other two pairs of corresponding angles
will be congruent and the third pair of sides will be in proportion.)
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Ex: Determine if the two triangles are similar.
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Ex: Given: AABC, D divides CA in the ratio
3:5 and E divides CB in the ratio 3:5.

a. Prove; ADEC ~ AABC.
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b. If DE =12, find 4B.
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Geometry Notes S - 4: Solving Similar Triangle Problems

;7 7x: In the diagram, PQ| 4B.

a. [sAABC~APQC?
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Ex: Amber stands up on stage trying out for a role in a play. A footlight shines on her from eight feet in front
of her. Six feet behind her is a tall light colored backdrop. If Amber is five feet eight inches tall, how tall
is her shadow on the backdrop?
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Geometry Notes S - 6: Midpoints and Parallel Lines

.~ Theorem: If a segment joins the midpoints of two sides of a triangle then it is parallel to and half the length of
the third side of the triangle.

leen AABC M is the mxdpomt of AC and N is the midpoint of BC.
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Theorem: If a line parallel to one side of a triangle intersects the other two sides,
then
a. it forms two similar triangles and
b. it divides the intersected sides in proportion.
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Ex: Solve for x and y in the diagram at right. / f 9
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Note: The converse of part b of the theorem is also true: If a line intersects two sides of a triangle and divides
those sides in proportion, then it is parallel to the third side.
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Geometry Notes S - 7: Perixﬂeters, Areas and Volumes of Similar Figures
.- Review: Lengths are measuredin = /7~ /’ /
Areasaremeasuredin = /#%  Jf¥
Volumes are measuredin =~ /72~ ¥ =
Facts: If two figures are similar,
1. All pairs of corresponding segments (lengths) are in the same ratio.
This includes: sides, medians, altitudes, angle bisectors, diagonals, perimeters
2. The ratio of areas is thei_g___«,]w of the ratio of the sides.
3. The ratio of volumes is theéubei’of the ratio of sides.
Ex: The lengths of the longest sides of two similar quadrilaterals are 8 and 12.

a. If a diagonal of the smaller quadrilateral measures 10, find the length of the corresponding diagonal in

the second quadrllateral;ﬂmﬁ / Z /0?) 7
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b. if the area of the smaller quadrilateral is 60, find the area of the larger quadrilateral.
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Ex: Joe A. Guy is 6 feet tall. He weighs 175 pounds and the total volume of his body i/2.8 cubic feetl Ina
science experiment gone horribly wrong, Joe manages to enlarge himself by a factor of 8; he is now 48 feet

tall.

a. What is Joe’s new volume?
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b. What is Joe’s new weight?
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Geometry Notes S - 9: Similarity in Right Triangles - .

. Theorem: The altitude to the hypotenuse of a right triangle forms three similar triangles.
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Ex: The altitude to the hypotenuse of a right triangle divides the hypotenuse into segments of length 5 and 8.
What is the measure of the altitude?
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Ex: In aright triangle, the hypotenuse measures 18 and one leg measures 8. Find the length of the projection of
that leg on the hypotenuse.
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Ex: In aright triangle, the length of the projection of the shorter leg on the hypotenuse is two less than the
length of the shorter leg. The length of the projection of the longer leg on the hypotenuse is one less than
the length of the shorter leg. Find the lengths of all three sides of the triangle.
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Ex: In aright triangle, the hypotenuse measures 25 and the altitude to the hypotenuse measures 10. Find the
length of the projection of the shorter leg on the hypotenuse.




