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Describe a real-world application where understanding the properties of triangles is essential.

In architecture, the design of roofs often relies on triangular shapes to distribute weight evenly
and ensure stability, making knowledge of triangle properties vital for safe construction.

What is the name of the point where the medians of a triangle intersect?

Orthocenter
Circumcenter
Incenter
Centroid ✓

The point where the medians of a triangle intersect is known as the centroid. This point is significant as it
represents the center of mass of the triangle and divides each median into a ratio of 2:1.

What is the name of the point where the angle bisectors of a triangle intersect?

Centroid
Circumcenter
Incenter ✓
Orthocenter

The point where the angle bisectors of a triangle intersect is known as the incenter. This point is
significant as it is the center of the circle inscribed within the triangle.
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Which of the following is a property of an equilateral triangle?

All angles are 90 degrees
All sides are different
All angles are 60 degrees ✓
It has a right angle

An equilateral triangle has all three sides of equal length and all three interior angles measuring 60
degrees each.

What is the formula for the area of a triangle?

base × height
1/2 × base × height ✓
side^2
π × radius^2

The area of a triangle can be calculated using the formula A = 1/2 * base * height, where 'base' is the
length of the triangle's base and 'height' is the perpendicular distance from the base to the opposite
vertex.

Which of the following are true about the circumcenter of a triangle? (Select all that apply)

It is the intersection of the medians
It is equidistant from all vertices ✓
It is the center of the circumcircle ✓
It is always inside the triangle

The circumcenter of a triangle is the point where the perpendicular bisectors of the sides intersect, and it
is equidistant from all three vertices of the triangle. It can be located inside, on, or outside the triangle
depending on the type of triangle (acute, right, or obtuse).

Discuss the significance of the Euler line in a triangle and identify which points lie on it.
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The Euler line in a triangle is significant as it is the line that passes through the orthocenter,
centroid, and circumcenter of the triangle.

Describe how Heron's Formula is used to calculate the area of a triangle and provide a sample
calculation.

To calculate the area of a triangle using Heron's Formula, first determine the semi-perimeter (s) of
the triangle by adding the lengths of all three sides (a, b, c) and dividing by 2: s = (a + b + c) / 2.
Then, the area (A) can be calculated using the formula: A = √(s(s-a)(s-b)(s-c)). For example, for a
triangle with sides of lengths 5, 6, and 7, the semi-perimeter is s = (5 + 6 + 7) / 2 = 9. The area is A
= √(9(9-5)(9-6)(9-7)) = √(9 * 4 * 3 * 2) = √216 = 14.7 square units.

Explain the differences between the centroid, circumcenter, incenter, and orthocenter of a triangle.

1. Centroid: Intersection of the medians; it is the center of mass. 2. Circumcenter: Intersection of
the perpendicular bisectors; it is the center of the circumcircle. 3. Incenter: Intersection of the
angle bisectors; it is the center of the incircle. 4. Orthocenter: Intersection of the altitudes; it is
the point where the altitudes meet.

Which of the following are criteria for triangle congruence? (Select all that apply)

SSS ✓
SAS ✓
ASA ✓
AAA
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The criteria for triangle congruence include Side-Side-Side (SSS), Side-Angles-Side (SAS), Angle-Side-
Angles (ASA), and Angle-Angles-Side (AAS). These criteria help determine when two triangles are
congruent based on their sides and angles.

What are the properties of a right triangle? (Select all that apply)

One angle is 90 degrees ✓
It can be equilateral
It follows the Pythagorean Theorem ✓
All angles are less than 90 degrees

A right triangle has one angle that measures exactly 90 degrees, and the sides opposite the angles follow
the Pythagorean theorem. Additionally, the sum of the angles in any triangle, including a right triangle, is
always 180 degrees.

Which of the following are true about the incenter of a triangle? (Select all that apply)

It is the intersection of the angle bisectors ✓
It is equidistant from all sides ✓
It is the center of the incircle ✓
It is always on the Euler line

The incenter of a triangle is the point where the angle bisectors of the triangle intersect, and it is
equidistant from all three sides of the triangle. It serves as the center of the inscribed circle (incircle) of
the triangle.

Which points are collinear on the Euler line of a triangle? (Select all that apply)

Centroid ✓
Incenter
Orthocenter ✓
Circumcenter ✓

The points that are collinear on the Euler line of a triangle include the orthocenter, centroid, and
circumcenter. These three points lie on a straight line known as the Euler line for any given triangle.

Which type of triangle has all sides of different lengths?

Equilateral
Isosceles
Scalene ✓
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Right

A triangle with all sides of different lengths is called a scalene triangle. This type of triangle does not have
any equal sides or angles.

Which triangle has one angle greater than 90 degrees?

Acute
Right
Obtuse ✓
Equilateral

A triangle with one angle greater than 90 degrees is called an obtuse triangle. This type of triangle has
one obtuse angle and two acute angles, making it distinct from acute and right triangles.

In a right triangle, which theorem is used to relate the lengths of the sides?

Triangle Inequality Theorem
Pythagorean Theorem ✓
Heron's Formula
Euler's Theorem

The Pythagorean theorem is a fundamental principle in geometry that establishes the relationship
between the lengths of the sides of a right triangle. It states that the square of the length of the
hypotenuse is equal to the sum of the squares of the lengths of the other two sides.

How can you determine if two triangles are similar? Provide a detailed explanation.

To determine if two triangles are similar, you can use the Angle-Angles (AA) criterion, which
states that if two angles of one triangle are equal to two angles of another triangle, then the
triangles are similar. Alternatively, you can use the Side-Angles-Side (SAS) criterion, which
requires that the lengths of two sides of one triangle are proportional to the lengths of two sides
of the other triangle, and the included angles are equal. Lastly, the Side-Side-Side (SSS) criterion
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states that if the lengths of all three sides of one triangle are proportional to the lengths of the
corresponding sides of another triangle, then the triangles are similar.

What is the sum of the internal angles of any triangle?

90 degrees
180 degrees ✓
270 degrees
360 degrees

The sum of the internal angles of any triangle is always 180 degrees. This is a fundamental property of
triangles in Euclidean geometry.

Which of the following triangles can be considered similar? (Select all that apply)

Two triangles with all sides proportional ✓
Two triangles with two angles equal ✓
Two triangles with one angle equal ✓
Two triangles with all angles equal ✓

Triangles are considered similar if they have the same shape, which can be determined by having equal
corresponding angles or proportional sides. Therefore, the triangles that meet these criteria can be
selected as similar.

Explain the Triangle Inequality Theorem and provide an example.

For example, if we have three lengths: 3, 4, and 5, we can check the inequalities: 3 + 4 > 5, 3 + 5 >
4, and 4 + 5 > 3. All these conditions are satisfied, so these lengths can form a triangle.
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