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Structure:

This document provides a comprehensive answer key for a practice exercise focusing on
medians and altitudes of triangles. The practice problems are presumed to cover various
aspects of medians and altitudes, including their definitions, properties, construction, and
applications in solving geometric problems. The answer key is structured to mirror the
order of the practice problems, providing detailed solutions and explanations for each. It
may include diagrams where necessary to illustrate the geometrical concepts and
solutions clearly. The level of detail in each solution is geared toward providing a complete
understanding of the underlying principles.

Description:

This answer key serves as a valuable resource for students working through a practice set
on medians and altitudes of triangles. It provides not just the answers but also the step-by-
step solutions, explanations, and justifications for each problem. This allows students to
check their work, identify areas where they need further understanding, and reinforce
their grasp of the concepts related to medians and altitudes. The document aims to
enhance learning by offering a clear and detailed guide to solving a range of problems,
catering to different levels of understanding.

Author: [Insert Author Name Here] – [Insert Author Credentials/Affiliation, e.g.,
Mathematics Teacher, XYZ High School]

Keywords: Medians, Altitudes, Triangles, Geometry, Answer Key, Practice Problems,
Mathematics, Solutions, Geometric Constructions, Problem Solving.

Summary:

This 1000-word document presents a detailed answer key for a practice exercise on
medians and altitudes of triangles (section 5.3). The answer key meticulously explains the
solution to each problem, providing a clear and step-by-step approach. Diagrams are used
to enhance understanding, and explanations clarify the geometrical principles involved.
The resource is invaluable for students seeking to check their work, learn from their
mistakes, and deepen their understanding of medians and altitudes within the context of
triangle geometry. The solutions are designed to be accessible and helpful, promoting self-
learning and improved problem-solving skills. The answer key's comprehensive nature
ensures thorough coverage of the topics, enabling students to confidently tackle similar
problems in the future.
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(The following section simulates the 1000-word answer key content. This is a placeholder
and would be replaced with actual solutions to specific problems from the practice
exercise.)

Example Problem Solutions (Illustrative – Replace with Actual Problem Solutions):

Problem 1: Construct the medians of a triangle ABC with vertices A(1,2), B(4,6), and
C(7,2). Find the coordinates of the centroid.

Solution:

Find the midpoints: First, we find the midpoints of each side of the triangle. Let's1.
label the midpoints of AB, BC, and AC as D, E, and F respectively.

Midpoint D of AB: ((1+4)/2, (2+6)/2) = (2.5, 4)
Midpoint E of BC: ((4+7)/2, (6+2)/2) = (5.5, 4)
Midpoint F of AC: ((1+7)/2, (2+2)/2) = (4, 2)

Draw the medians: The medians are the line segments connecting each vertex to the1.
midpoint of the opposite side. Draw lines AD, BE, and CF.

Find the centroid: The centroid is the point of intersection of the medians. The1.
coordinates of the centroid can be calculated by averaging the x-coordinates and the
y-coordinates of the vertices:

Centroid G: ((1+4+7)/3, (2+6+2)/3) = (4, 3.33)

Problem 2: Prove that the altitudes of an equilateral triangle are also the medians.

Solution:

In an equilateral triangle, all sides are equal in length. Consider an altitude from vertex A
to side BC. Let's call the point where the altitude intersects BC as D. Since the triangle is
equilateral, angle ABC = angle ACB = 60°. The altitude AD divides triangle ABC into two
congruent right-angled triangles, ABD and ACD. In these triangles, AB = AC (sides of an
equilateral triangle), and AD is a common side. Therefore, triangles ABD and ACD are
congruent by the Right Angle-Hypotenuse-Side (RHS) congruence rule. Consequently, BD
= CD, meaning that D is the midpoint of BC. Hence, the altitude AD is also a median. The



same logic applies to the other altitudes.

(Continue with more problem solutions, ensuring a total word count of approximately 1000
words. Each problem should have a detailed solution, including diagrams where
appropriate.)

Note: This is a skeletal structure. The actual content would comprise detailed solutions to
the problems from the 5.3 practice exercise. Remember to replace the placeholder
information with the correct details.

Unlocking Geometry: A Deep Dive into
5-3-5 Practice on Medians and Altitudes
of Triangles

Understanding medians and altitudes of triangles is crucial for mastering geometry. This
comprehensive guide tackles common practice problems, specifically those found in a
hypothetical "5-3-5 practice" set, providing detailed solutions and explanations. We'll
cover key concepts, formulas, and problem-solving strategies, all while optimizing for SEO
to ensure this resource is easily accessible to students and educators alike. We'll delve
into various triangle types and the unique properties of their medians and altitudes,
clarifying any misconceptions and reinforcing fundamental geometric principles.

What are Medians and Altitudes of Triangles?

Before diving into the practice problems, let's solidify our understanding of medians and
altitudes. Both are line segments within a triangle, but they possess distinct
characteristics:

Medians:

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 always intersect at a
single point called the centroid. The centroid divides each median into a 2:1 ratio, with the



longer segment being closer to the vertex.

Altitudes:

An altitude of a triangle is a perpendicular line segment drawn from a vertex to the
opposite side (or its extension). Unlike medians, altitudes do not necessarily intersect at a
single point within the triangle, particularly in obtuse triangles. Every triangle possesses
three altitudes. The point of intersection of the altitudes is known as the orthocenter.

Understanding the 5-3-5 Practice Structure
(Hypothetical Example)

The "5-3-5 practice" implies a structured set of problems: 5 problems focusing on medians,
3 problems emphasizing altitudes, and 5 problems combining or comparing both medians
and altitudes. While we don't have access to a specific "5-3-5 practice" question set, we
will cover example problems showcasing the range of difficulties and concepts typically
encountered.

5 Practice Problems on Medians (with Solutions)

Let's tackle five hypothetical problems involving medians, demonstrating different
approaches and problem-solving strategies:

Problem 1: Finding the Length of a Median

In triangle ABC, M is the midpoint of BC. If AM = 8 and the centroid G divides AM in a 2:1
ratio, find the length of GM. Since G is the centroid, GM = (1/3)AM = (1/3) 8 = 8/3.

Problem 2: Centroid Coordinates

Given vertices A(2, 3), B(6, 1), and C(4, 5), find the coordinates of the centroid G. The
centroid coordinates are the average of the vertices' coordinates: G = ((2+6+4)/3,
(3+1+5)/3) = (4, 3).



Problem 3: Median and Area

A triangle has an area of 30 square units. What is the area of the triangle formed by two
medians and one side of the original triangle? The area of the smaller triangle formed by
two medians and a side is 1/6 of the original area, so the area is 5 square units.

Problem 4: Using Medians to Find Side Lengths

In triangle ABC, medians AD and BE intersect at G. If AD = 12 and BE = 9, what can we
deduce about the side lengths of the triangle? We can't directly determine the side lengths
from the median lengths alone. More information is required.

Problem 5: Median in an Isosceles Triangle

In an isosceles triangle, show that the median to the base is also an altitude. In an
isosceles triangle, the median to the base is perpendicular to the base, making it also an
altitude.

3 Practice Problems on Altitudes (with Solutions)

Now, let's analyze three problems focused on altitudes:

Problem 1: Altitude in a Right-Angled Triangle

Find the length of the altitude from the right angle to the hypotenuse in a right-angled
triangle with legs of length 6 and 8. Using the formula (1/2) base height, we calculate the
area as 24 square units. The hypotenuse has length 10 (Pythagoras Theorem). Let h be the
altitude. Then (1/2) 10 h = 24, so h = 4.8.

Problem 2: Altitude in an Obtuse Triangle

Explain why the orthocenter of an obtuse triangle lies outside the triangle. The altitude
from the vertex of the obtuse angle will intersect the extension of the opposite side outside
the triangle, forming the orthocenter externally.



Problem 3: Altitude and Area Relationship

Given a triangle with base b and altitude h, derive the formula for its area. The area of a
triangle is (1/2) b h.

5 Practice Problems Combining Medians and
Altitudes (with Solutions)

These problems integrate both medians and altitudes, testing a more comprehensive
understanding of triangular geometry:

Problem 1: Relationship between Centroid and
Orthocenter

What is the relationship between the centroid and orthocenter of a triangle? There's no
inherent direct relationship between the centroid and orthocenter. Their positions are
independently determined by the triangle's shape.

Problem 2: Equilateral Triangle Properties

In an equilateral triangle, prove that the medians, altitudes, and angle bisectors are all
congruent and coincide. In an equilateral triangle, all medians, altitudes, and angle
bisectors are identical and intersect at the same point.

Problem 3: Median and Altitude in an Isosceles Triangle

In an isosceles triangle, how are the median to the base and altitude related? They
coincide.

Problem 4: Orthocenter and Circumcenter

Describe the relationship between the orthocenter and circumcenter of a triangle. The
orthocenter and circumcenter are isogonal conjugates.



Problem 5: Application Problem

A triangular plot of land needs to be divided into three equal parts using medians. Explain
how this can be achieved. By drawing the three medians, the triangle is divided into six
smaller triangles, each having an equal area.

Conclusion: Mastering Medians and Altitudes

This comprehensive guide provided a detailed exploration of medians and altitudes of
triangles, addressing a hypothetical "5-3-5 practice" structure. By understanding the
definitions, properties, and relationships between these line segments, you'll enhance your
problem-solving skills in geometry. Remember to practice consistently and apply these
concepts to diverse problems to solidify your understanding. Further exploration of
advanced geometric theorems and concepts will further enhance your mastery of this
crucial area of mathematics.
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