Lessons 11.1 & 11.2 – Similar Polygons and Similar Triangles

Similar (~) - Two polygons are similar if and only if the corresponding angles are congruent and
the corresponding sides are proportional.

𝐶𝑂𝑅𝑁~𝑃𝐸𝐴𝑆
AA Similarity Conjecture - If two angles of one triangle are congruent to two angles of another
triangle, then the triangles are similar.

SSS Similarity Conjecture - If two angles of one triangle are congruent to two angles of another
triangle, then the triangles are similar.

SAS Similarity Conjecture - If two sides of one triangle are proportional to two sides of another
triangle and the included angles are congruent, then the triangles are similar.

Example 1: Find the missing measurements. All measurements are in centimeters.
𝐻𝐴𝑃𝐼𝐸~𝑁𝑊𝑌𝑅𝑆
𝐴𝑃 =________
𝐸𝐼 =________
𝑆𝑁 =________
𝑌𝑅 =________

Since we are told that the two polygons are similar, we need to find corresponding sides on each
figure that are known so that we can determine the constant of proportionality. You usually want
to use the names of the figures to determine which sides are corresponding. 𝐻𝐴 is corresponding
to 𝑁𝑊 and both are known.
=

= 3, so 3 is our constant of proportionality.

This means that to find a side length in the smaller figure, we will divide the larger figure
measure by 3. To find the side length in the larger figure, we will multiply the smaller figure
measure by 3.
To find side 𝐴𝑃, we will use the length of its corresponding side 𝑊𝑌. Since 𝑊𝑌 is on the larger
figure, we will divide its length by 3 to find the length of 𝐴𝑃. So,

= 8.

𝑨𝑷 = 𝟖 cm
To find side 𝐸𝐼, we will use the length of its corresponding side 𝑆𝑅. Since 𝑆𝑅 is on the larger
figure, we will divide its length by 3 to find the length of 𝐸𝐼. So,

= 7.

𝑬𝑰 = 𝟕 cm
To find side 𝑆𝑁, we will use the length of its corresponding side 𝐸𝐻. Since 𝐸𝐻 is on the smaller
figure, we will multiply its length by 3 to find the length of 𝑆𝑁. So, 5 ∙ 3 = 15.
𝑺𝑵 = 𝟏𝟓 cm
To find side 𝑌𝑅, we will use the length of its corresponding side 𝑃𝐼. Since 𝑃𝐼 is on the smaller
figure, we will multiply its length by 3 to find the length of 𝑌𝑅. So, 4 ∙ 3 = 12.
𝒀𝑹 = 𝟏𝟐 cm

Example 2: Find the missing measurements. All measurements are in centimeters.
𝑄𝑈𝐴𝐷~𝑆𝐼𝑀𝐿
𝑆𝐿 =________
𝑀𝐼 =________
𝑚∠𝐷 =________
𝑚∠𝑈 =________
𝑚∠𝐴 =________

Since we are told that the two polygons are similar, we need to find corresponding sides on each
figure that are known so that we can determine the constant of proportionality. You usually want
to use the names of the figures to determine which sides are corresponding. 𝑄𝑈 is corresponding
to 𝑆𝐼 and both are known.
=

= 2 , so 2 is our constant of proportionality.

This means that to find a side length in the smaller figure, we will divide the larger figure
measure by 2 . To find the side length in the larger figure, we will multiply the smaller figure
measure by 2 .
To find side 𝑆𝐿, we will use the length of its corresponding side 𝑄𝐷. Since 𝑄𝐷 is on the larger
figure, we will divide its length by 2 to find the length of 𝑆𝐿. So, = 5 .
𝟏

𝑺𝑳 = 𝟓 cm
𝟒

To find side 𝑀𝐼, we will use the length of its corresponding side 𝐴𝑈. Since 𝐴𝑈 is on the larger
figure, we will divide its length by 2 to find the length of 𝑀𝐼. So,

= 10.

𝑴𝑰 = 𝟏𝟎 cm
To find 𝑚∠𝐷, we will use the measure of its corresponding angle 𝑚∠𝐿. Since corresponding
angles in similar figures must be congruent, we know that 𝑚∠𝐷 = 𝑚∠𝐿.
𝒎∠𝑫 = 𝟏𝟐𝟎°
To find 𝑚∠𝑈, we will use the measure of its corresponding angle 𝑚∠𝐼. Since corresponding
angles in similar figures must be congruent, we know that 𝑚∠𝑈 = 𝑚∠𝐼.
𝒎∠𝑼 = 𝟖𝟓°
To find 𝑚∠𝐴, we will us the fact that 𝑄𝑈𝐴𝐷 is a quadrilateral and its angles must add to 360°.
𝑚∠𝑄 + 𝑚∠𝑈 + 𝑚∠𝐴 + 𝑚∠𝐷 = 360°
⇒
75° + 85° + 𝑚∠𝐴 + 120° = 360° ⇒
280° + 𝑚∠𝐴 = 360°.
𝒎∠𝑨 = 𝟖𝟎°

Example 3: Determine whether or not the figures are similar. Explain why or why not.
𝐴𝐵𝐶𝐷 and 𝐸𝐹𝐺𝐻

To determine whether two figures are similar, we need to verify two things:
1) Corresponding angles are congruent.
2) Corresponding sides are proportional.
Let’s start by determining whether the first condition is true.
We can use the fact that 𝐴𝐵𝐶𝐷 is a quadrilateral and its angles must add to 360° to find the
missing angle measure.
60° + 120° + 60° + 𝑚∠𝐶 = 360°
240° + 𝑚∠𝐶 = 360°
𝑚∠𝐶 = 120°
We can use the fact that 𝐸𝐹𝐺𝐻 is a quadrilateral and its angles must add to 360° to find the
missing angle measure.
120° + 60° + 120° + 𝑚∠𝐻 = 360°
300° + 𝑚∠𝐻 = 360°
𝑚∠𝐻 = 60°
We can see that every angle in 𝐴𝐵𝐶𝐷 has a congruent corresponding angle to an angle in 𝐸𝐹𝐺𝐻.
Now, let’s check if the corresponding sides are proportional.
We can see that sides 𝐸𝐹 and 𝐷𝐶 are corresponding. Sides 𝐸𝐻 and 𝐷𝐴 are also corresponding.
Sides 𝐺𝐻 and 𝐴𝐵 are also corresponding, but since they are equal in length to 𝐸𝐹 and 𝐷𝐶 we
don’t need to check them. Likewise for sides 𝐺𝐹 and 𝐶𝐵.
So, we need to know if
=

=3

=

.
= =3

Since both are equal, we can say that the sides are proportional.
𝑫𝑪𝑩𝑨~𝑬𝑭𝑮𝑯 because the corresponding angles are congruent and corresponding sides
are proportional.

Example 4: Determine whether or not the figures are similar. Explain why or why not.
Δ𝐴𝐵𝐶 and Δ𝐴𝐷𝐸

To determine whether two figures are similar, we need to verify two things:
1) Corresponding angles are congruent.
2) Corresponding sides are proportional.
Let’s start by determining whether the first condition is true.
∠𝐴 ≅ ∠𝐴 because they are the same angle.
∠𝐴𝐷𝐸 ≅ ∠𝐴𝐵𝐶 because they are corresponding angles on parallel lines
∠𝐴𝐸𝐷 ≅ ∠𝐴𝐶𝐵 because they are corresponding angles on parallel lines
We can see that every angle in Δ𝐴𝐵𝐶 has a congruent corresponding angle to an angle in Δ𝐴𝐷𝐸.
Now, let’s check if the corresponding sides are proportional.
Sides 𝐷𝐸 and 𝐵𝐶 are corresponding. Sides 𝐴𝐷 and 𝐴𝐵 are also corresponding. The final set of
corresponding sides is 𝐴𝐸 and 𝐴𝐶.
**To find the length of side 𝐴𝐵, we will need to add 𝐴𝐷 + 𝐷𝐵 = 4.
**To find the length of side 𝐴𝐶 we will need to add 𝐴𝐷 + 𝐸𝐶 = 6
We need to know if
= =2

=

=

.
= =2

= =2

Since all are equal, we can say that the sides are proportional.
𝚫𝑨𝑩𝑪~𝚫𝑨𝑫𝑬 because the corresponding angles are congruent and corresponding sides
are proportional.

Example 5: Determine whether or not the figures are similar. Explain why or why not.
𝐽𝐾𝑂𝑁 and 𝐽𝐾𝐿𝑀

To determine whether two figures are similar, we need to verify two things:
1) Corresponding angles are congruent.
2) Corresponding sides are proportional.
Let’s start by determining whether the first condition is true.
∠𝐽 ≅ ∠𝐽 because they are the same angle.
∠𝐾 ≅ ∠𝐾 because they are the same angle.
∠𝐽𝑁𝑂 ≅ ∠𝐽𝑀𝐿 because they are corresponding angles on parallel lines
∠𝐾𝑂𝑁 ≅ ∠𝐾𝐿𝑀 because they are corresponding angles on parallel lines
We can see that every angle in 𝐽𝐾𝑂𝑁 has a congruent corresponding angle to an angle in 𝐽𝐾𝐿𝑀.
Now, let’s check if the corresponding sides are proportional.
Sides 𝑀𝐿 and 𝑁𝑂 are corresponding. Sides 𝐽𝑀 and 𝐽𝑁 are also corresponding. Sides 𝐾𝐿 and
𝐾𝑂 are corresponding. The final set of corresponding sides is 𝐽𝐾 and 𝐽𝐾.
**To find the length of side 𝐽𝑀, we will need to add 𝐽𝑁 + 𝑁𝑀 = 18.
**To find the length of side 𝐾𝐿 we will need to add 𝐾𝑂 + 𝑂𝐿 = 22
We need to know if
=

=2

=

=

=
=

.
=3

=

=2

= =1

Since all of the proportions are not equal, we must conclude that the figures are not similar.
𝑱𝑲𝑶𝑵 ≁ 𝑱𝑲𝑳𝑴 because the sides are not proportional.
**The line through ~ means “not”.

Example 6: Find the missing measurements. All measurements are in centimeters.
Δ𝑇𝐴𝑅~Δ𝑀𝐴𝐶
𝑀𝐶 =________

Since we are told that the two triangles are similar, we need to find corresponding sides on each
figure that are known so that we can determine the constant of proportionality. You usually want
to use the names of the figures to determine which sides are corresponding. 𝑇𝐴 is corresponding
to 𝑀𝐴 and both are known.
= = 1 , so 1 is our constant of proportionality.
This means that to find a side length in the smaller figure, we will divide the larger figure
measure by 1 . To find the side length in the larger figure, we will multiply the smaller figure
measure by 1 .
To find side 𝑀𝐶, we will use the length of its corresponding side 𝑅𝑇. Since 𝑅𝑇 is on the smaller
figure, we will multiply its length by 1 to find the length of 𝑀𝐶. So, 7 ∙ 1 = 10 .
𝟏

𝑴𝑪 = 𝟏𝟎 cm
𝟐

Example 7: Find the missing measurements. All measurements are in centimeters.
Δ𝑋𝑌𝑍~Δ𝑄𝑅𝑆
∠𝑄 ≅________
𝑄𝑅 =________
𝑄𝑆 =________

Since we are told that the two triangles are similar, we need to find corresponding sides on each
figure that are known so that we can determine the constant of proportionality. You usually want
to use the names of the figures to determine which sides are corresponding. 𝑌𝑍 is corresponding
to 𝑅𝑆 and both are known.
=

= 2 , so 2 is our constant of proportionality.

This means that to find a side length in the smaller figure, we will divide the larger figure
measure by 2 . To find the side length in the larger figure, we will multiply the smaller figure
measure by 2 .

To find side 𝑄𝑅, we will use the length of its corresponding side 𝑋𝑌. Since 𝑋𝑌 is on the larger
figure, we will divide its length by 2 to find the length of 𝑄𝑅. So,

=4 .

𝟒

𝑸𝑹 = 𝟒 cm
𝟓

To find side 𝑄𝑆, we will use the length of its corresponding side𝑋𝑍. Since 𝑋𝑍 is on the larger
figure, we will divide its length by 2 to find the length of 𝑄𝑆. So,

= 11 .

𝟏

𝑸𝑺 = 𝟏𝟏 cm
𝟓

The first question asks what ∠𝑄 is congruent to. It does not ask us to find a measure, so we will
not be giving a numerical answer to that problem. We simply need to complete the statement
with the congruent angle to ∠𝑄, which will be the corresponding angle.
∠𝑸 ≅ ∠𝑿

Example 8: Find the missing measurements. All measurements are in centimeters.
Δ𝐴𝐵𝐶~Δ𝐸𝐷𝐶
∠𝐴 ≅________
𝐶𝐷 =________
𝐴𝐵 =________

Since we are told that the two triangles are similar, we need to find corresponding sides on each
figure that are known so that we can determine the constant of proportionality. 𝐴𝐶 is
corresponding to 𝐸𝐶 and both are known.
=

= 2 , so 2 is our constant of proportionality.

To find side 𝐶𝐷, we will use the length of its corresponding side 𝐶𝐵. Since 𝐶𝐵 is on the smaller
figure, we will multiply its length by 2 to find the length of 𝐶𝐷. So, 6 ∙ 2 = 13 .
𝟏

𝑪𝑫 = 𝟏𝟑 cm
𝟐

To find side 𝐴𝐵, we will use the length of its corresponding side 𝐸𝐷. Since 𝐸𝐷 is on the larger
figure, we will divide its length by 2 to find the length of 𝑄𝑆. So,

= 10.

𝑨𝑩 = 𝟏𝟎 cm
The first question asks what ∠𝐴 is congruent to which will be the corresponding angle.
∠𝑨 ≅ ∠𝑬

Example 9: Find similar triangles. Explain why they are similar.

∠𝐴 ≅ ∠𝐸 because they are alternate interior angles on parallel lines.
∠𝐵 ≅ ∠𝐷 because they are alternate interior angles on parallel lines.
Make sure that when you name figures, the names are order specific.
𝚫𝑨𝑩𝑪~𝚫𝑬𝑫𝑪 by AA similarity

Example 10: Find similar triangles. Explain why they are similar.

∠𝑄 ≅ ∠𝑇 because both are inscribed angles to the same arc.
∠𝑃 ≅ ∠𝑆 because both are inscribed angles to the same arc.
Make sure that when you name figures, the names are order specific.
𝚫𝑷𝑸𝑹~𝚫𝑺𝑻𝑹 by AA similarity

Example 11: Find similar triangles. Explain why they are similar.

∠𝐿𝑀𝐾 ≅ ∠𝑂𝑁𝐾 because they are alternate interior angles on parallel lines.
∠𝑀𝐿𝐾 ≅ ∠𝑁𝑂𝐾 because they are alternate interior angles on parallel lines.
Make sure that when you name figures, the names are order specific.
𝚫𝑲𝑴𝑳~𝚫𝑲𝑵𝑶 by AA similarity

