
Find The Area Of The Trapezoid By
Decomposing It Into Other Shapes. A)
48 Cm2 B) 55 Cm2 C) 66 Cm2 D)

Find The Area Of The Trapezoid By Decomposing It Into Other Shapes. A) 48 Cm2
B) 55 Cm2 C) 66 Cm2 D)

Understanding how to find the area of a trapezoid can be simplified by
breaking it down into familiar shapes such as rectangles and triangles. This
method, known as decomposing, allows for easier calculation by applying basic
geometric formulas to smaller, more manageable parts. In this article, we
will explore step-by-step techniques for decomposing trapezoids, determine
their areas, and help you choose the correct answer from the options
provided: A) 48 Cm², B) 55 Cm², C) 66 Cm², D) (option not specified). Whether
you're a student preparing for an exam or a math enthusiast looking to
sharpen your skills, this guide will make the process clear and
straightforward.

Understanding the Geometry of a Trapezoid

What Is a Trapezoid?
A trapezoid (or trapezium in some regions) is a four-sided polygon with
exactly one pair of parallel sides. These parallel sides are called the
bases, and the non-parallel sides are called the legs. The height (or
altitude) is the perpendicular distance between the bases.

Key Properties of a Trapezoid

Two parallel sides: the top base (a) and bottom base (b).

Two non-parallel sides (legs) that can be of different lengths.

The height (h) is perpendicular to the bases.

Area formula depends on the lengths of the bases and the height.

Standard Area Formula for a Trapezoid
The area (A) of a trapezoid is given by:
\[
A = \frac{(a + b)}{2} \times h
\]
where:
- \(a\) = length of the top base
- \(b\) = length of the bottom base
- \(h\) = height (distance between the bases)



However, when the dimensions are unknown, or when the shape is irregular,
decomposing the trapezoid into simpler shapes can be a practical approach.

Decomposing a Trapezoid Into Shapes

Why Decompose a Trapezoid?
Decomposition simplifies complex shapes into basic geometric figures like
rectangles and triangles, for which area calculations are straightforward.
This approach is especially useful when given partial measurements or when
the shape isn't a perfect rectangle or triangle.

Common Decomposition Strategies

Splitting the trapezoid into a rectangle and a triangle.

Dividing it into two triangles.

Creating a rectangle and a right triangle by dropping perpendiculars.

Step-by-Step Example: Decomposing a Trapezoid
to Find Its Area
Suppose we have a trapezoid with the following dimensions:
- Top base \(a = 5\,cm\)
- Bottom base \(b = 11\,cm\)
- Height \(h = 6\,cm\)

Our goal is to verify the area and match it with the options provided.

Step 1: Visualize and Draw the Decomposition
Draw the trapezoid and drop perpendiculars from the top vertices to the
bottom base, creating a rectangle and a triangle.

Step 2: Identify the Shapes
- The rectangle has a width equal to the top base \(a = 5\,cm\) and height
\(h = 6\,cm\).
- The remaining part of the bottom base, after accounting for the rectangle,
forms a triangle on one side.

Step 3: Calculate the Area of the Rectangle
\[
A_{rectangle} = a \times h = 5\,cm \times 6\,cm = 30\,cm^2



\]

Step 4: Calculate the Remaining Triangle's Area
The leftover segment on the bottom base is:
\[
b - a = 11\,cm - 5\,cm = 6\,cm
\]
Assuming the non-parallel side slopes in such a way that the triangle's
height is the same as the trapezoid's height, the area of the triangle is:
\[
A_{triangle} = \frac{1}{2} \times \text{base} \times \text{height} =
\frac{1}{2} \times 6\,cm \times 6\,cm = 18\,cm^2
\]

Step 5: Sum the Areas
Total area:
\[
A_{total} = A_{rectangle} + A_{triangle} = 30\,cm^2 + 18\,cm^2 = 48\,cm^2
\]

This matches option A) 48 Cm², confirming that the area of this particular
trapezoid is 48 cm².

Generalized Method for Decomposing and
Calculating Trapezoid Area

1. Identify the Dimensions
- Measure or obtain the lengths of the bases and the height.
- If not directly given, use geometric properties or Pythagoras’ theorem to
find missing lengths.

2. Draw Perpendiculars to Create Shapes
- Drop perpendiculars from vertices to form rectangles and triangles.
- Use these to split the trapezoid into parts with known area formulas.

3. Calculate Each Shape's Area
- Rectangle: \(length \times width\)
- Triangle: \(\frac{1}{2} \times base \times height\)

4. Sum All Partial Areas
- Add the areas of all the shapes to find the total area of the trapezoid.



Practice Problems and Applications
To master the decomposition method, try solving problems with various
dimensions. Here are some tips:

Always verify the measurements before decomposition.

Use right triangles whenever possible for easier calculations.

Apply the Pythagorean theorem to find unknown side lengths when needed.

Ensure that all shapes are correctly aligned and measurements are
consistent.

Conclusion
Decomposing a trapezoid into rectangles and triangles is a powerful technique
to determine its area, especially when direct measurements are difficult or
incomplete. By carefully analyzing the shape, drawing auxiliary lines, and
applying fundamental area formulas, you can accurately compute the area of
any trapezoid. In the example provided, the area of 48 cm² aligns with option
A), demonstrating how decomposition simplifies complex problems into
manageable steps. Practice this method with different dimensions to build
confidence and enhance your geometric problem-solving skills.

Remember: Whether you're working with real-world measurements or solving
textbook problems, decomposing shapes is an essential skill in geometry that
makes calculating areas more intuitive and less error-prone.

Frequently Asked Questions

How can decomposing a trapezoid into simpler shapes
help in finding its area?

Decomposing a trapezoid into smaller shapes like rectangles and triangles
makes it easier to calculate their individual areas and then sum them up to
find the total area of the trapezoid.

What are the steps to find the area of a trapezoid by
decomposition?

First, divide the trapezoid into simpler shapes, such as rectangles and
triangles. Calculate the area of each shape using appropriate formulas, then
add these areas together to get the total area.

If a trapezoid is decomposed into a rectangle and a
triangle with known dimensions, how do you find its



total area?

Calculate the area of the rectangle (length × width) and the triangle (1/2 ×
base × height), then add these two areas to obtain the total area of the
trapezoid.

Given a trapezoid decomposed into shapes with areas
20 cm², 15 cm², and 13 cm², what is the total area?

The total area is the sum of all parts: 20 cm² + 15 cm² + 13 cm² = 48 cm².

Which of the following is the correct area of a
trapezoid if decomposing it results in areas 20 cm²,
15 cm², and 20 cm²?

The total area is 20 + 15 + 20 = 55 cm², so the correct answer is B) 55 cm².

How does understanding decomposition help in solving
complex area problems involving trapezoids?

Decomposition breaks down complex shapes into simpler, manageable parts,
making calculations straightforward and less prone to errors, thereby
simplifying the process of finding the total area.

Additional Resources
Find the Area of the Trapezoid By Decomposing It Into Other Shapes is a
powerful and visual approach to understanding how to calculate the area of
complex shapes. Instead of relying solely on formulas, decomposing a
trapezoid into simpler geometric figures such as rectangles, triangles, or
squares allows for a more intuitive grasp of the problem. This method not
only enhances spatial reasoning but also provides a step-by-step process to
arrive at the correct area, especially when dealing with composite shapes or
irregular figures. In this guide, we'll explore how to decompose a trapezoid
into other shapes to find its area, complete with detailed explanations and
example scenarios.

---

Understanding the Concept of Decomposition in Geometry

Before diving into the steps, it’s essential to understand what decomposing a
shape entails. Essentially, it involves breaking down a complex figure into
simpler, recognizable shapes whose areas are easier to compute. Once these
areas are known, they can be summed or subtracted to find the total area of
the original figure.

Why Decompose a Trapezoid?

A trapezoid can sometimes be irregular or difficult to analyze directly,
especially if given in a diagram with skewed dimensions. Decomposition helps:
- Simplify calculations
- Visualize the shape more clearly
- Use familiar formulas for rectangles and triangles



- Confirm results through multiple methods

The Basic Idea

The main idea is to split the trapezoid into:
- Rectangles (or squares)
- Triangles
- Other simple polygons

By doing so, the problem reduces to calculating the areas of these smaller
shapes and combining them appropriately.

---

Step-by-Step Guide to Decomposing a Trapezoid

Step 1: Understand the Dimensions and Coordinates

- Identify the lengths of the two parallel sides (bases)
- Note the height (the perpendicular distance between the bases)
- Look for any given angles or additional measurements that can aid in
splitting

Step 2: Draw Auxiliary Lines

- Draw lines parallel or perpendicular to bases to divide the trapezoid into
smaller shapes
- Use gridlines or coordinate axes if the problem provides coordinates

Step 3: Break Down Into Recognizable Shapes

Common decompositions include:
- Dividing into one rectangle and one triangle
- Dividing into two triangles
- Creating a rectangle and a smaller trapezoid

Step 4: Calculate the Areas of the Smaller Shapes

Use standard formulas:
- Rectangle: Area = length × width
- Triangle: Area = ½ × base × height

Step 5: Sum or Subtract Areas to Find the Total

Depending on how the shape was divided, sum the areas of the parts or
subtract the overlapping regions.

---

Practical Example: Decomposing a Trapezoid

Suppose you are given a trapezoid with:
- Bottom base = 10 cm
- Top base = 6 cm
- Height = 5 cm
- The trapezoid is not a regular figure, and you need to find its area by
decomposition.

Visual Representation



Imagine a trapezoid positioned with the longer base at the bottom and shorter
at the top. To decompose:
- Draw a vertical line from the top left corner down to the extension of the
bottom base
- Draw a similar line from the top right corner

This creates a rectangle in the middle and two triangles on the sides.

---

Detailed Breakdown for the Example

Step 1: Draw the Figure

- Extend the top base if necessary to align with the bottom base
- Draw lines to split the shape into:
- A central rectangle
- Two triangles on either side

Step 2: Identify the Shapes

- Central rectangle:
- Width = top base = 6 cm
- Height = 5 cm

- Left triangle:
- Base = (bottom base - top base) / 2 = (10 - 6) / 2 = 2 cm
- Height = 5 cm

- Right triangle:
- Same as the left triangle

Step 3: Calculate Areas

- Rectangle:
- Area = 6 cm × 5 cm = 30 cm²

- Each triangle:
- Area = ½ × base × height = ½ × 2 cm × 5 cm = 5 cm²
- Since there are two identical triangles, total area = 2 × 5 cm² = 10 cm²

Step 4: Sum the Areas

Total area = Rectangle + Triangles = 30 cm² + 10 cm² = 40 cm²

---

Connecting Decomposition to the Multiple Choice Options

In the example above, the total area was 40 cm², but in a real problem, the
measurements might lead to options like:
- A) 48 cm²
- B) 55 cm²
- C) 66 cm²
- D) (not specified)

By decomposing the trapezoid into shapes with known dimensions, you can
arrive at the correct value.



---

Tips and Tricks for Effective Decomposition

- Use parallel lines: Drawing lines parallel to bases simplifies the shape
into rectangles and triangles.
- Label all measurements: Clearly mark lengths, heights, and angles.
- Check for symmetry: Symmetrical trapezoids can often be decomposed into
mirror images.
- Use coordinate geometry if coordinates are given, applying formulas for
polygons.

---

Practice Problems

1. Given a trapezoid with bases 12 cm and 8 cm, and height 4 cm, decompose
and find its area.

2. A trapezoid has a longer base of 15 cm, a shorter base of 9 cm, and a
height of 6 cm. Decompose into shapes and calculate the area.

3. Given irregular dimensions, how can you effectively decompose a trapezoid
for accurate calculation?

---

Final Thoughts

Find the area of the trapezoid by decomposing it into other shapes is a
versatile approach that emphasizes visualization and understanding. By
breaking down complex figures into familiar components, you can simplify
calculations, verify results, and develop a deeper comprehension of geometric
principles. Whether for classroom learning, exam preparation, or real-world
applications, mastering decomposition techniques enhances your problem-
solving toolkit and fosters a more intuitive grasp of shapes and areas.

---

Remember: Practice with various dimensions and configurations to build
confidence. Decomposition is not only a method for solving specific problems
but also a way to develop a more flexible and insightful approach to
geometry.
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