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Structure:

This document provides a comprehensive answer key for a practice worksheet focusing on medians
and altitudes of triangles. The worksheet (not included here) presumably contains various problems
requiring students to identify, construct, and apply properties related to medians and altitudes
within different types of triangles (acute, obtuse, right, equilateral, isosceles). The answer key
follows the order of the questions in the worksheet, offering detailed solutions and explanations for
each problem. Where applicable, geometrical theorems and properties (e.g., centroid theorem,
orthocenter properties) are explicitly cited to justify the answers. Diagrams are included for visual
clarity, aiding students in understanding the geometrical concepts involved. The key aims to foster a
strong grasp of fundamental triangle geometry concepts.

Description:

This answer key serves as a valuable resource for students to check their understanding of medians
and altitudes of triangles. It provides not just the final answers but also the step-by-step solutions,
allowing students to identify and correct their errors. The detailed explanations clarify the
underlying mathematical principles involved in each problem, ensuring a thorough learning
experience. The inclusion of diagrams further enhances understanding, bridging the gap between
abstract concepts and visual representations. The key is designed to be used in conjunction with a
practice worksheet covering topics such as:

Identifying medians and altitudes in various triangles.

Constructing medians and altitudes using geometric tools (ruler, compass, protractor).

Applying properties of medians (centroid, medians' intersection) to solve problems.

Applying properties of altitudes (orthocenter, altitudes' intersection) to solve problems.

Solving problems involving the relationship between medians, altitudes, and other triangle elements
(sides, angles).

Working with different types of triangles (acute, obtuse, right, isosceles, equilateral).

Author: [Insert Author Name Here - e.g., Dr. Jane Doe, Mathematics Department, Anytown High
School]

Keywords: Medians, Altitudes, Triangles, Geometry, Answer Key, Practice Problems, Centroid,
Orthocenter, Mathematics, High School Geometry, Triangle Properties, Geometric Constructions.

Summary:

This 1000-word document presents a detailed answer key for a practice worksheet on medians and



altitudes of triangles. It provides comprehensive solutions for each problem, including step-by-step
explanations, geometric justifications, and clear diagrams. The key caters to high school geometry
students, helping them solidify their understanding of key concepts related to medians, altitudes,
their properties, and their application in solving geometrical problems. The answer key aims to
enhance students' problem-solving skills and deepen their conceptual understanding of triangle
geometry. The detailed solutions act as a learning tool, allowing students to learn from their
mistakes and gain a firmer grasp of the subject matter.

(The following sections would contain the actual answers, explanations, and diagrams for the
problems in the worksheet. Since the worksheet is not provided, I cannot create this section.
However, I can illustrate the structure with an example.)

Example Problem and Solution (Illustrative):

Problem 1: In triangle ABC, point D is the midpoint of AB, and point E is the midpoint of AC. If DE =
5cm, what is the length of BC?

Solution:

According to the Triangle Midsegment Theorem, the segment connecting the midpoints of two sides
of a triangle is parallel to the third side and half its length. Therefore, DE is parallel to BC and DE =
(1/2)BC.

Since DE = 5cm, we can write:

5cm = (1/2)BC

Multiplying both sides by 2, we get:

BC = 10cm

Diagram: [A diagram would be inserted here showing triangle ABC with midpoints D and E, and the
segment DE clearly labeled.]

Publisher: [Insert Publisher Name Here - e.g., XYZ Educational Publishers]

Editor: [Insert Editor Name Here - e.g., John Smith, PhD]

(The remaining 900+ words would be filled with similar problem solutions and diagrams, covering

all the problems from the original worksheet. The specific problems and solutions would, of course,
depend entirely on the content of the missing worksheet.)



5-2 Practice: Medians and Altitudes of Triangles -
Answer Key & Comprehensive Guide

Are you struggling with medians and altitudes of triangles? This comprehensive guide provides not
only the answers to the 5-2 practice problems (assuming a standard geometry textbook), but also a
deep dive into the concepts, theorems, and applications of medians and altitudes, ensuring you fully
grasp these essential geometric principles. We'll explore the definitions, properties, and how to solve
problems involving these crucial triangle elements, all optimized for search engines to help you ace
your geometry exam and improve your understanding of geometric proofs.

Understanding Medians and Altitudes: A Foundation

Before we delve into the answer key, let's solidify our understanding of medians and altitudes. These
are fundamental components in geometry, often used in proofs and problem-solving.

What is a Median?

A median of a triangle is a line segment drawn from a vertex to the midpoint of the opposite side.
Every triangle has three medians, and these medians intersect at a single point called the centroid.
The centroid is the center of mass of the triangle. A crucial property is that the medians divide the
triangle into six smaller triangles of equal area.

Key Properties of Medians:

Three medians: Each triangle possesses three medians.

Centroid: The point of intersection of all three medians.

2:1 Ratio: The centroid divides each median into a 2:1 ratio. The distance from the vertex to the
centroid is twice the distance from the centroid to the midpoint of the opposite side.

Equal Area Division: The medians divide the triangle into six triangles of equal area.

What is an Altitude?

An altitude of a triangle is a line segment drawn from a vertex perpendicular to the opposite side (or
its extension). This perpendicular line segment represents the height of the triangle relative to that
base. Every triangle has three altitudes, and these altitudes, in most cases, intersect at a single point
called the orthocenter.

Key Properties of Altitudes:

Three altitudes: Each triangle has three altitudes.

Orthocenter: The point of intersection of the three altitudes (except for right-angled triangles).
Perpendicularity: The altitude is always perpendicular to the base.

Right Angles: Altitudes form right angles with the base.



5-2 Practice Problems: Medians and Altitudes (Example
Problems & Solutions)

Since we don't have access to your specific 5-2 practice sheet, we will provide examples showcasing
the application of medians and altitudes. These examples mirror the type of problems typically found
in such exercises. Remember to replace these examples with your actual problem set.

Example 1: Finding the Length of a Median

Triangle ABC has vertices A(2, 4), B(8, 2), and C(4, 0). Find the length of the median from vertex A.

Solution:

1. Find the midpoint of BC: The midpoint M of BC is ((8+4)/2, (2+0)/2) = (6, 1).

2. Find the length of AM: Use the distance formula: v((6-2)? + (1-4)?) = V(16 + 9) = V25 = 5.

Therefore, the length of the median from A is 5 units.

Example 2: Finding the Coordinates of the Centroid
Given the vertices of a triangle A(1, 3), B(5, 1), and C(3, 5), find the coordinates of the centroid.
Solution:

The centroid's coordinates (%, y) are the average of the x-coordinates and the y-coordinates of the
vertices:

x=(1+5+3)/3=3
y=0B+1+5)/3=3

The centroid is located at (3, 3).

Example 3: Determining the Orthocenter

Find the orthocenter of a triangle with vertices A(0, 0), B(6, 0), and C(4, 6).

Solution: This requires finding the equations of two altitudes and solving the system of equations to
find their intersection point. The altitude from C to AB is a vertical line (x=4). The slope of AC is 6/4

= 3/2. The slope of the altitude from B to AC is -2/3. The equation of this altitude is y - 0 = (-2/3)(x -
6). Solving x=4 into this equation gives y=4. The orthocenter is at (4, 4).

Example 4: Proof Involving Medians



Prove that the medians of a triangle are concurrent (intersect at a single point). This is a more
advanced proof often found in geometry courses and usually requires vector methods or coordinate
geometry for efficient demonstration.

Solution: This proof generally uses Ceva's theorem or barycentric coordinates which are beyond the
scope of a simple answer key but are crucial for a deeper understanding of medians.

Using the Answer Key Effectively

After completing your 5-2 practice problems, use the answer key not just to check your answers but
to understand the solution process. If you got a problem wrong, carefully examine where your
reasoning went astray. Focus on the underlying principles of medians and altitudes. Understanding
the why behind the solution is more important than just getting the right answer.

Advanced Topics and Further Exploration

This guide has provided a foundational understanding of medians and altitudes. However, geometry
encompasses many advanced concepts related to these elements. Further exploration could include:

Ceva's Theorem: This theorem provides a condition for the concurrency of cevians (lines from a
vertex to the opposite side). Medians are a special case of cevians.

Menelaus' Theorem: Related to Ceva's theorem, it deals with transversals intersecting the sides of a
triangle.

Euler Line: The relationship between the centroid, orthocenter, and circumcenter of a triangle.
Geometric Constructions: Constructing medians and altitudes using compass and straightedge.

By mastering the fundamentals and exploring more advanced concepts, you'll strengthen your
geometry skills and develop a deeper appreciation for the elegance and power of geometric
reasoning. Remember to always practice and consult additional resources to solidify your
understanding of medians and altitudes.

Additional Resources
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