
Study material for AMC 8 and MATHCOUNTS

Class Note

Day - 2 Topic - Geometry
Ratio of areas



0.1 Lesson Overview

In this lesson we shall study triangles formed by intersections of lines inside a triangle
and compare their areas. As we shall see, such comparisons can usually be made in
terms of just the sides.

0.2 Problem 1

In triangle ABC, point D divides side AC so that AD : DC = 1 : 2. Let E be the
midpoint of BD and let F be the point of intersection of line BC and line AE. Given
that the area of 4ABC is 360, what is the area of 4EBF?

Source: AMC 8, 2019, Problem 24

0.2.1 Ratio of Areas

Suppose two triangles ∆ABC and ∆AMN share the same vertex A and their bases are
on the same straight line. Then the ratio of their areas is equal to the ratio of their
bases.
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The proof relies on the formula for the area of a triangle. Let h be the distance of A
from the line BN . Then we have

Area(∆ABC) =
1

2
× h× |BC|,

Area(∆AMN) =
1

2
× h× |MN |.

Then we have
Area(∆ABC) : Area(∆AMN) = |BC| : |MN |.

0.3 Problems

1. Let ∆ABC be a triangle and let D ∈ BC be such that AD is the internal bisector
of ∠BAC. Find Area(ADB) : Area(ADC) in terms of the sides.

2. In ∆ABC, let D ∈ BC,E ∈ CA and F ∈ AB be such that AB,BC and CA are
concurrent at a point X. Find the ratio Area(AXB) : Area(AXC) in terms of the
sides.

3. In 4ABC, a point E is on AB with AE = 1 and EB = 2. Point D is on AC so
that DE ‖ BC and point F is on BC so that EF ‖ AC. What is the ratio of the
area of CDEF to the area of 4ABC?

Source: AMC 8, 2018, Problem 20.

4. Squares ABCD, EFGH, and GHIJ are equal in area. Points C and D are the
midpoints of sides IH and HE, respectively. What is the ratio of the area of the
shaded pentagon AJICB to the sum of the areas of the three squares?
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Source: AMC 8, 2013, Problem 24.
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