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Understanding the concepts of medians and altitudes in geometry is crucial
for students as they form the foundation for many other concepts within the
subject. Medians and altitudes are two significant segments associated with
triangles that help in various geometric calculations and proofs. In this
article, we will delve into the definitions, properties, and applications of
medians and altitudes, followed by a detailed exploration of the answer key
for the 5 3 additional practice problems related to these concepts.

Understanding Medians and Altitudes

Definitions

- Median: A median of a triangle is a line segment that connects a vertex to
the midpoint of the opposite side. Each triangle has three medians, and they
intersect at a point called the centroid, which is the triangle's center of
mass.

- Altitude: An altitude of a triangle is a perpendicular segment from a
vertex to the line containing the opposite side. Each triangle also has three
altitudes, which intersect at a point known as the orthocenter.

Properties of Medians

1. Centroid: The centroid divides each median into two segments, with the
longer segment being twice as long as the shorter segment.

2. Area Division: The centroid divides the triangle into three smaller
triangles of equal area.

3. Concurrency: The three medians of a triangle are concurrent, meaning they
all intersect at a single point.

Properties of Altitudes

1. Orthocenter: The orthocenter is the point where all three altitudes of a
triangle meet. Its position depends on the type of triangle:
- Acute triangle: The orthocenter is inside the triangle.
- Right triangle: The orthocenter is at the vertex of the right angle.
- Obtuse triangle: The orthocenter is located outside the triangle.

2. Perpendicularity: Each altitude is perpendicular to the opposite side,
ensuring right angles at the point of intersection.



3. Area Calculation: The length of an altitude can be used in the formula for
the area of a triangle: Area = 1/2 × base × height (where height is the
length of the altitude).

Applications of Medians and Altitudes

Medians and altitudes serve various practical purposes in geometry, from
basic area calculations to more complex proofs and constructions. Here are
some applications:

- Area Calculation: As mentioned, altitudes are essential for calculating the
area of triangles.

- Centroid as a Balance Point: The centroid can be used to find the balance
point of triangular shapes in physical applications.

- Construction: Understanding how to construct medians and altitudes is
fundamental in the field of architecture and engineering.

- Coordinate Geometry: In coordinate geometry, finding the equations of
medians and altitudes can help in analyzing triangle properties and
relationships.

5 3 Additional Practice Problems

To solidify the understanding of medians and altitudes, practicing specific
problems is essential. Below are five practice problems focusing on these
concepts.

1. Find the length of the median from vertex A to side BC in triangle ABC,
where coordinates are A(2, 3), B(4, 8), and C(6, 2).

2. Determine the orthocenter of triangle DEF with vertices D(1, 1), E(3, 4),
and F(5, 2).

3. Calculate the area of triangle GHI where the base GH is 10 units long, and
the altitude from point I to line GH is 6 units.

4. Find the coordinates of the centroid of triangle JKL with vertices J(0,
0), K(4, 0), and L(2, 6).

5. Identify the type of triangle formed by the altitudes of triangle MNO with
vertices M(1, 1), N(5, 1), and O(3, 4).

Answer Key for Practice Problems

Let’s explore the answers to the aforementioned practice problems to help
students gauge their understanding and reinforce their learning.



Problem 1: Median Length Calculation

To find the length of the median from vertex A to side BC, we first need to
calculate the coordinates of the midpoint of side BC.

- Midpoint of BC:
- B(4, 8) and C(6, 2)
- Midpoint = \((\frac{4 + 6}{2}, \frac{8 + 2}{2}) = (5, 5)\)

Now, we can calculate the length of median AM using the distance formula:

- Length of median AM = \(\sqrt{(2 - 5)^2 + (3 - 5)^2} = \sqrt{9 + 4} =
\sqrt{13}\)

Problem 2: Orthocenter Determination

To find the orthocenter of triangle DEF, we first need to calculate the
equations of the altitudes.

1. Find the slopes of the sides:
- DE: Slope = \(\frac{4 - 1}{3 - 1} = \frac{3}{2}\) → perpendicular slope =
\(-\frac{2}{3}\)
- Altitude from F will pass through F(5, 2).

2. Find the equation of the altitude:
- Using point-slope form:
\[ y - 2 = -\frac{2}{3}(x - 5) \]
- Rearranging gives us the equation of the altitude.

Following similar steps for the other sides will yield the orthocenter's
coordinates.

Problem 3: Area Calculation

The area of triangle GHI can be calculated using the formula:

\[ \text{Area} = \frac{1}{2} \times \text{base} \times \text{height} \]
\[ = \frac{1}{2} \times 10 \times 6 = 30 \text{ square units} \]

Problem 4: Centroid Coordinates

The centroid (G) of triangle JKL can be found using the formula:

\[ G(x, y) = \left(\frac{x_1+x_2+x_3}{3}, \frac{y_1+y_2+y_3}{3}\right) \]
\[ = \left(\frac{0 + 4 + 2}{3}, \frac{0 + 0 + 6}{3}\right) = \left(2,
2\right) \]

Problem 5: Triangle Type Identification

For triangle MNO, by examining the slopes of the sides and the type of



triangle formed by the altitudes, we can identify whether it is acute, right,
or obtuse. This requires calculating the slopes and assessing the angles
formed by the altitudes.

Conclusion

The study of medians and altitudes in triangles is not only fundamental to
geometry but also vital for practical applications in various fields. By
practicing problems and understanding the concepts deeply, students can build
a strong foundation for more advanced mathematics. The provided practice
problems and their answers serve as a valuable resource for reinforcing these
concepts and preparing for future mathematical endeavors.

Frequently Asked Questions

What is the objective of the '5 3 additional practice
medians and altitudes' worksheet?

The objective is to help students practice calculating medians and altitudes
in triangles, enhancing their understanding of these geometric concepts.

How do you find the median of a triangle?

To find the median of a triangle, you connect a vertex to the midpoint of the
opposite side, effectively dividing the triangle into two smaller triangles
of equal area.

What is the difference between a median and an
altitude in a triangle?

A median connects a vertex to the midpoint of the opposite side, while an
altitude is a perpendicular line from a vertex to the line containing the
opposite side.

Can you provide an example of how to calculate an
altitude?

To calculate an altitude, first determine the length of the base of the
triangle. Then, use the area formula (Area = 0.5 base height) to solve for
height (altitude) if the area is known.

What formula is used to find the area of a triangle
using an altitude?

The area of a triangle can be calculated using the formula: Area = 0.5 base
height, where 'height' is the length of the altitude.



Are the medians of a triangle always equal in length?

No, the medians of a triangle are not always equal in length. Their lengths
depend on the lengths of the sides of the triangle.

What role do medians and altitudes play in triangle
properties?

Medians and altitudes help establish important properties of triangles, such
as balance, symmetry, and area calculations, which are fundamental in
geometry.

Where can students find the answer key for the '5 3
additional practice medians and altitudes' worksheet?

Students can typically find the answer key in their textbook, on the
educational website associated with their curriculum, or by asking their
teacher for assistance.
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