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Understanding how to calculate the surface area of composite figures is a crucial skill in geometry,
especially when dealing with real-world objects that combine multiple shapes. This tutorial focuses on
a particular composite figure: a cylinder placed atop a rectangular prism (box). By breaking down the
problem into manageable parts, applying formulas for surface areas, and carefully performing
calculations, you will learn how to determine the total surface area of such complex structures
accurately. Whether for academic purposes, engineering, architecture, or everyday problem-solving,
mastering this process is essential.

---

Understanding the Components of the Composite
Figure

Before diving into calculations, it’s important to understand the individual shapes involved and how
they combine to form the composite figure.

1. The Rectangular Prism (Base)
- Also known as a rectangular box.
- Defined by its length (l), width (w), and height (h).
- Surface area involves the sum of areas of all six faces, but in composite figures, some faces may be
covered or connected, modifying the total.

2. The Cylinder (Top)
- Characterized by its radius (r) and height (h_c).
- Typically sits atop the rectangular prism, sharing a common face.
- The surface area includes the lateral surface area and the area of the top and bottom circles, but in
a composite figure, some parts may be internal and not exposed.

---



Key Concepts and Formulas

Calculating the surface area of a composite figure involves understanding and applying specific
formulas.

1. Surface Area of a Rectangular Prism
- Total surface area (SA_r) = 2(lw + lh + wh)
- In composite figures, some faces are internal (contact area) and should not be counted twice.

2. Surface Area of a Cylinder
- Lateral surface area (LSA_c) = 2πrh
- Area of the top and bottom circles = 2πr²
- Total surface area (SA_c) = 2πr(h + r)

3. Adjustments for Composite Figures
- When two shapes are joined, the face where they connect is internal, so its area is excluded from
the total surface area.
- To find the combined surface area:
- Add the individual surface areas.
- Subtract the area of the shared face (the contact area) once, because it's counted twice in the sum.

---

Step-by-Step Approach to Find the Surface Area

Follow these steps to determine the surface area of the composite figure:

1. Gather All Dimensions
- Identify the length, width, and height of the rectangular prism.
- Identify the radius and height of the cylinder.
- Ensure all measurements are in the same units.

2. Calculate the Surface Area of the Rectangular Prism
- Compute the total surface area using the formula:
- SA_r = 2(lw + lh + wh)
- Recognize which faces are visible after the cylinder is placed on top.



3. Calculate the Surface Area of the Cylinder
- Calculate lateral surface area:
- LSA_c = 2πrh
- Calculate the area of the top and bottom:
- Circle area = πr²
- Sum for total:
- SA_c = 2πr(h + r)

4. Determine the Contact Area Between the Cylinder and the
Prism
- Usually, the contact face is the circular base of the cylinder matching a face of the rectangular
prism.
- The contact area is:
- Area of the circle: πr²
- Since this face is internal (not exposed), subtract its area once from the total.

5. Calculate the Total Surface Area of the Composite Figure
- Add the surface areas of the prism and the cylinder.
- Subtract the contact area once to avoid double counting.
- Final formula:
- Total Surface Area = SA_r + SA_c - πr²

6. Round To Nearest Tenth
- Perform all calculations accurately.
- Round the final result to the nearest tenth (one decimal place).

---

Example Problem: Cylinder On Top Of Rectangular
Prism

Suppose you are given the following dimensions:

- Rectangular prism:
- Length (l) = 8 units
- Width (w) = 4 units
- Height (h) = 3 units

- Cylinder:
- Radius (r) = 2 units
- Height (h_c) = 5 units



Your goal is to find the surface area of this composite figure, rounded to the nearest tenth.

---

Detailed Solution

Let's apply the steps outlined above.

1. Surface Area of the Rectangular Prism
- Calculate:
- lw = 8 × 4 = 32
- lh = 8 × 3 = 24
- wh = 4 × 3 = 12
- Surface area:
- SA_r = 2(32 + 24 + 12) = 2(68) = 136 units²

2. Surface Area of the Cylinder
- Calculate:
- Lateral surface area:
- LSA_c = 2πrh = 2 × 3.1416 × 2 × 5 ≈ 2 × 3.1416 × 10 ≈ 62.832 units²
- Area of the top and bottom circles:
- 2πr² = 2 × 3.1416 × 4 ≈ 2 × 3.1416 × 4 ≈ 25.1328 units²
- Total surface area of the cylinder:
- SA_c = LSA_c + area of two circles ≈ 62.832 + 25.1328 ≈ 87.9648 units²

3. Contact Area Between Cylinder and Prism
- The face where the cylinder sits is the circular base:
- πr² ≈ 3.1416 × 4 ≈ 12.5664 units²

4. Adjust for Internal Contact
- Since the cylinder is on top of the prism, the contact face is internal, so subtract its area once:
- Adjusted cylinder surface area:
- SA_c_adjusted = SA_c - πr² ≈ 87.9648 - 12.5664 ≈ 75.3984 units²

5. Calculate the Total Surface Area
- Add the prism's surface area and the adjusted cylinder surface area:
- 136 + 75.3984 ≈ 211.3984 units²



6. Final Round to the Nearest Tenth
- Rounded result:
- Surface Area ≈ 211.4 units²

---

Additional Tips and Considerations

- Always verify the dimensions and units before calculations.
- Recognize which faces are internal versus external to avoid double-counting.
- When dealing with different orientations, carefully determine the contact face.
- Use π ≈ 3.1416 for most calculations; for more precision, consider using a calculator with π.
- Round only the final answer to the nearest tenth; intermediate calculations should retain maximum
precision.

---

Conclusion

Calculating the surface area of a composite figure like a cylinder on top of a rectangular prism
involves understanding individual shape formulas, identifying internal contact faces, and making
precise adjustments. By systematically applying these principles, you can confidently determine the
total surface area for various complex figures. Remember, practice with different dimensions and
configurations enhances your skills and prepares you for real-world applications, whether in design,
manufacturing, or academic assessments.

Mastering this process not only improves your geometric intuition but also equips you with essential
problem-solving techniques that are widely applicable across STEM fields. Keep practicing with
diverse figures, and you'll develop both accuracy and efficiency in calculating surface areas of
composite shapes.

Frequently Asked Questions

How do I find the surface area of a composite figure with a
cylinder on top of a rectangular prism?
First, find the surface area of each individual shape (rectangular prism and cylinder), then subtract
any overlapping areas and add the remaining surface areas together, rounding to the nearest tenth.

What formula should I use for the surface area of a cylinder in



this composite figure?
Use the formula 2πrh + 2πr², where r is the radius and h is the height of the cylinder, then adjust for
any overlaps with the rectangular base.

How do I account for the area where the cylinder sits on the
rectangular base?
Subtract the area of the circular base of the cylinder from the surface area calculation to avoid double
counting, since that area is in contact with the rectangle.

If the dimensions of the rectangular base are given, how do I
find its surface area?
Calculate the area of all sides: 2(length × width) for the top and bottom, plus the areas of the four
sides (2(length + width) × height), then sum these areas.

What is the step-by-step process to find the total surface area
of a cylinder on a rectangular prism?
1) Find the surface area of the rectangular prism. 2) Calculate the surface area of the cylinder. 3)
Subtract the area of the contact circle from the cylinder's surface area to avoid double counting. 4)
Add the adjusted surface area of the cylinder to the prism's surface area. 5) Round the final answer to
the nearest tenth.

Why do I need to subtract the area where the cylinder
contacts the rectangle?
Because that contact area is counted in both shapes' surface areas, so subtracting it prevents double
counting and gives an accurate total surface area.

How do I round my final surface area calculation to the
nearest tenth?
Look at the hundredths place; if it's 5 or above, round up the tenths digit by one. Otherwise, keep the
tenths digit as is.

Can I use an online calculator for these surface area
problems?
Yes, but ensure you understand the formulas and steps involved so you can verify the calculator's
results and understand the process.
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Understanding how to find the surface area of composite figures is a fundamental skill in geometry
that combines knowledge of different three-dimensional shapes. When a figure involves a cylinder
placed atop a rectangular prism, it creates a composite shape that requires breaking down the
problem into manageable parts. This task is not only essential for academic purposes but also has
practical applications in real-world scenarios such as manufacturing, packaging, and architecture. In
this article, we will explore the process of calculating the surface area of a composite figure featuring
a cylinder on top of a rectangular base, providing detailed explanations, step-by-step procedures, and
tips to enhance comprehension.

---

Introduction to Composite Figures and Surface Area

Before diving into specific examples, it’s vital to understand what composite figures are and why
surface area calculation can be complex. Composite figures combine two or more simple
shapes—such as rectangles, cylinders, cones, or spheres—forming a more complex three-dimensional
object. Calculating the surface area involves summing the areas of all exposed surfaces, considering
any overlaps or hidden parts, and sometimes subtracting the areas of internal surfaces where shapes
connect.

Features of composite figures:
- They often feature shapes attached or stacked, like a cylinder on a prism.
- Surface area calculations must account for the shape's individual areas and the way they connect.
- Overlapping or shared surfaces may require subtraction to avoid double-counting.

Why is surface area important?
- It helps determine the amount of material needed for manufacturing.
- Useful for assessing coating or painting requirements.
- Critical for insulation or packaging considerations.

---

Understanding the Components of a Cylinder on Top of
a Rectangular Prism

When dealing with a composite figure involving a cylinder on top of a rectangular prism (or box), it’s
important to analyze each shape separately before combining their surface areas.

The Rectangular Prism
A rectangular prism (or box) is characterized by its length (l), width (w), and height (h). Its surface
area is calculated by summing the areas of all six faces, with the formula:



\[ \text{Surface Area of Prism} = 2(lw + lh + wh) \]

The Cylinder
A cylinder is defined by its radius (r) and height (h). Its surface area includes:
- The lateral (side) surface area: \( 2\pi r h \)
- The area of the two circular bases: \( 2\pi r^2 \)

However, when the cylinder is placed on top of a rectangular prism, the top circular base of the
cylinder becomes attached to the prism, so it is not exposed and should not be included in the total
surface area. This simplifies the calculation to just the lateral surface area plus the side of the base
that is visible.

---

Step-by-Step Process for Calculating Surface Area

Calculating the surface area of a composite figure involves several steps:

Step 1: Identify and measure all dimensions
- Obtain the length, width, and height of the rectangular prism.
- Obtain the radius and height of the cylinder.
- Confirm the placement of the cylinder atop the prism (centered, aligned, etc.).

Step 2: Calculate the surface area of the rectangular prism
Use the formula:

\[ SA_{prism} = 2(lw + lh + wh) \]

Step 3: Calculate the lateral surface area of the cylinder
Since the top of the cylinder is attached to the prism, only the lateral surface area and the bottom
circle (which is hidden) need to be considered:

\[ SA_{cylinder} = 2\pi r h \]

Step 4: Adjust for the shared surface
- Subtract the area of the circular base where the cylinder connects with the prism, which is not
exposed:

\[ \text{Area of base} = \pi r^2 \]

- The total surface area of the composite figure is then:

\[ SA_{total} = SA_{prism} + SA_{cylinder} - \text{area of shared base} \]

Step 5: Round to the nearest tenth
Finally, round the computed total surface area to the nearest tenth as instructed.

---



Worked Example: Find the Surface Area of a Cylinder
on Top of a Rectangular Prism

Suppose we have a rectangular prism with dimensions:
- Length = 8 meters
- Width = 4 meters
- Height = 3 meters

And a cylinder with:
- Radius = 1 meter
- Height = 5 meters

The cylinder is placed centrally on top of the prism.

Step 1: Calculate the surface area of the rectangular prism

\[
SA_{prism} = 2(lw + lh + wh) = 2(8 \times 4 + 8 \times 3 + 4 \times 3) \\
= 2(32 + 24 + 12) = 2(68) = 136 \text{ m}^2
\]

Step 2: Calculate the lateral surface area of the cylinder

\[
SA_{cylinder} = 2\pi r h = 2 \times 3.1416 \times 1 \times 5 \\
= 2 \times 3.1416 \times 5 = 31.416 \text{ m}^2
\]

Step 3: Subtract the area of the shared base

\[
\text{Shared base area} = \pi r^2 = 3.1416 \times 1^2 = 3.1416 \text{ m}^2
\]

Step 4: Calculate total surface area

\[
SA_{total} = 136 + 31.416 - 3.1416 = 164.2744 \text{ m}^2
\]

Step 5: Round to the nearest tenth

\[
SA_{total} \approx \boxed{164.3 \text{ m}^2}
\]

This example illustrates how to combine the surface areas of different shapes with adjustments for
shared surfaces, providing an accurate measure of the total exterior surface area.



---

Features, Pros, and Cons of the Approach

Features:
- Breaks complex shapes into manageable parts.
- Uses standard formulas for basic shapes.
- Allows for precise calculations with rounded results.

Pros:
- Systematic approach ensures accuracy.
- Applicable to various composite figures.
- Helps develop spatial visualization skills.

Cons:
- Requires careful attention to shared surfaces to avoid double-counting.
- Assumptions about placement and alignment are necessary; real-world figures may vary.
- Can become complex with irregular or non-standard shapes.

---

Additional Tips for Accurate Calculations

- Always verify the dimensions and units before calculations.
- Sketch the figure to visualize the parts and shared surfaces.
- Pay attention to the placement of the shapes—centered or offset placements affect the exposed
surfaces.
- Use precise values for π (e.g., 3.1416) to improve accuracy.
- When in doubt, break down the shape into smaller parts, calculate each, and then combine.

---

Conclusion

Finding the surface area of a composite figure such as a cylinder on top of a rectangular prism
involves understanding the individual shapes, calculating their respective surface areas, and adjusting
for shared surfaces. By following a systematic approach—identifying dimensions, calculating
individual areas, subtracting overlaps, and rounding appropriately—you can efficiently determine the
total surface area of complex shapes. This skill is invaluable not only in academic settings but also in
practical applications where accurate material estimation and surface analysis are required. Mastery
of these concepts enhances spatial reasoning and problem-solving abilities, serving as a solid
foundation for more advanced geometric and engineering tasks.
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