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How To Work Out
Volume Of A Cylinder
INTRODUCTION:
UNDERSTANDING CYLINDER
VOLUME CALCULATION

Have you ever needed to know exactly
how much liquid a cylindrical tank can
hold, or how much concrete is required
to fill a cylindrical pillar? These are
common practical problems, and the
solution lies in mastering how to work
out volume of a cylinder. Whether you
are a student tackling geometry
homework, a DIY enthusiast planning a
project, or a professional in engineering
or construction, understanding this
fundamental calculation is an invaluable
skill.

Working out the volume of a cylinder is
not just about memorising a formula; it
is about understanding the relationship
between a circle and the space that
extends from it along a straight line. The
formula itself is surprisingly simple, yet
its applications are vast, ranging from
determining the capacity of a soda can
to estimating the displacement of an
engine cylinder. This article will guide
you through everything you need to
know, breaking down the process step
by step, providing clear examples, and
exploring real-world scenarios where this
calculation is essential.

By the end of this guide, you will not
only know the formula by heart, but you
will also understand why it works and

how to apply it confidently in any
situation. So, let us dive straight into the
mathematics and practicalities of
calculating cylindrical volume.

THE FORMULA FOR VOLUME OF A
CYLINDER

Before we get into the calculations, we
must first establish the standard
formula. The volume of any cylinder,
whether it is a right circular cylinder (the
most common type, where the sides are
perpendicular to the bases) or an oblique
cylinder (where the sides slope), is found
using the same fundamental principle.
However, for this article, we will focus
exclusively on the right circular cylinder,
which is the shape you encounter most
often in everyday life.

The formula for calculating the volume
of a cylinder is:

V = nir?h
Let's break down what each of these
symbols represents:

e V = Volume

e 1t (Pi) = A mathematical constant,
approximately equal to 3.14159.

e r = The radius of the circular base
of the cylinder.

e h = The height of the cylinder (the
distance between the two circular
bases).

The formula essentially calculates the
area of the circular base (nr?) and then
multiplies it by the height (h) to find the
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total space enclosed within the cylinder.
It is a perfect example of how extending
a two-dimensional shape (a circle) into
the third dimension creates a simple
volume calculation.

Understanding
the Components

To correctly work out volume of a
cylinder, you need to be clear about
what the radius and height are.

Radius (r): This is the distance from the
exact centre of the circular base to its
edge. It is exactly half of the diameter
(the widest point of the circle). If you are
given the diameter, you must divide it by
2 to get the radius. This is a common
point of confusion, so always double-
check whether you have the radius or
the diameter.

Height (h): This is the perpendicular
distance between the two parallel
circular faces of the cylinder. For a
standard upright cylinder, this is simply
how tall it is. Ensure you are measuring
the height and not the slanted side if the
cylinder is not perfectly upright.

Pi (m): Pi is an irrational number,
meaning it has an infinite number of
decimal places. For most practical
calculations, using 3.14 or 3.1416 is
sufficient. However, for maximum
accuracy in scientific or engineering
contexts, you should use the i button on
your calculator.

STEP-BY-STEP GUIDE: HOW TO
WORK OUT VOLUME OF A
CYLINDER

Now that you understand the formula,
let's put it into practice. Follow these
simple steps every time you need to

calculate cylindrical volume.

1. Identify the Radius and Height:
Look at the cylinder you are
working with. Determine the radius
of the circular base (or calculate it
from the diameter) and the height
of the cylinder. Ensure both
measurements are in the same
units (e.g., both in centimetres,
both in metres, both in inches).

2. Square the Radius: Multiply the
radius by itself (r?). This step
calculates the area of the circle if
you were only working in two
dimensions, but we need that area
to build the volume.

3. Multiply by Pi (m): Take the
result from step 2 and multiply it
by n (approximately 3.14159). This
gives you the area of the circular
base.

4. Multiply by the Height: Finally,
multiply the area of the base by
the height of the cylinder (h). This
gives you the total volume.

5. State the Units: Your answer will
be in cubic units. For example, if
you measured in centimetres, the
volume will be in cubic
centimetres (cm?3). If you
measured in metres, it will be in
cubic metres (m3). If you
measured in inches, it will be in
cubic inches (in3).

Example 1: A
Simple Cylinder

Let's work through a basic example to
solidify the process. Imagine you have a
cylindrical water tank. It has a radius of
2 metres and a height of 5 metres. What
is its volume?
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Stepl:r=2m,h=5m

Step 2: Square the radius: r? =22 =4
Step 3: Multiply by m: 4 x 1 = 12.5664
(approximately, using 3.1416)

Step 4: Multiply by height: 12.5664 x 5
= 62.832

Step 5: State the answer: Volume =
62.83 cubic metres (m3)
So, the tank can hold approximately

62.83 cubic metres of water. That is
equivalent to 62,830 litres.

Example 2: Using
the Diameter

A common hiccup occurs when you are
given the diameter instead of the radius.
Let's say you have a cylindrical pipe with
a diameter of 10 cm and a length
(height) of 50 cm. How do you work out
its volume?

Step 1: First, find the radius. The radius
is half the diameter,sor=10cm /2 =5
cm. The height is 50 cm.

Step 2: Square the radius: r2 = 52 = 25
Step 3: Multiply by m: 25 x n = 78.54
Step 4: Multiply by height: 78.54 x 50
= 3,927

Step 5: State the answer: Volume =
3,927 cubic centimetres (cm?3)

This is equivalent to 3,927 millilitres, or
just under 4 litres.

PRACTICAL APPLICATIONS OF
CYLINDER VOLUME CALCULATION

Knowing how to work out volume of a
cylinder is not just an academic exercise.
It is a skill with countless practical
applications across various fields and
everyday situations.

In Construction
and Engineering

e Concrete Pillars: Engineers need
to calculate the exact volume of
concrete required to fill cylindrical
pillars for buildings and bridges.

* Pipes and Plumbing:
Determining the volume of pipes is
essential for water flow
calculations, heating systems, and
drainage design.

e Fuel Tanks: Storage tanks for
petrol, oil, and gas are often
cylindrical. Calculating their
volume is crucial for inventory
management and safety.

In Science and
Medicine

e Laboratory Equipment:
Graduated cylinders, test tubes,
and beakers are common
cylindrical labware. Understanding
their volume is fundamental for
experiments.

» Syringes: Medical syringes are
calibrated based on their internal
cylindrical volume to deliver
precise doses of medication.

e Blood Vessels: Scientists use
cylinder volume calculations to
estimate the volume of blood
vessels in the body.

Everyday Life

e Food and Drink: From a can of
soup to a cup of coffee, many food
containers are cylindrical. Knowing

In



the volume helps with portion
control and packaging design.

e Gardening: Calculating the
volume of a cylindrical planter
helps you know how much soil you
need to fill it.

e Aquariums: If you have a
cylindrical fish tank, working out
its volume tells you how much
water it holds and how many fish it
can safely accommodate.

COMMON MISTAKES TO AVOID
WHEN CALCULATING CYLINDER
VOLUME

Even with a straightforward formula, it is
easy to make errors. Here are the most
common pitfalls to watch out for when
you work out volume of a cylinder.

e Using the Diameter Instead of
the Radius: This is the most
frequent mistake. If you plug the
diameter directly into the formula
as "r", you will get a volume that is
four times larger than the correct
value. Always remember to halve
the diameter first.

e Forgetting to Square the
Radius: The formula is mirzh, not
nrh. Failing to square the radius
will underestimate the volume
significantly.

¢ Mixing Units: Always ensure your
measurements for radius and
height are in the same unit. If you
mix centimetres and metres, your
answer will be meaningless.
Convert everything to the same
unit before calculating.

¢ Using an Inaccurate Value for
Pi: For rough estimates, 3.14 is
fine. However, for precision work,
use the m button on your calculator
to get the most accurate result.

e Confusing Volume with Surface
Area: Remember that volume is
the space inside the cylinder, while
surface area is the sum of the
areas of all its external surfaces.
They use different formulas.

WORKING WITH DIFFERENT
UNITS

Another important aspect of learning
how to work out volume of a cylinder is
handling different units of measurement.
Volume is often expressed in cubic units,
but we frequently need to convert it into
other units, such as litres or gallons.

Here are some key conversions to
remember:

¢ 1 cubic metre (m3) = 1,000
litres

1 cubic centimetre (cm3) =1
millilitre (ml)

1 litre = 1,000 cubic
centimetres (cm3)

1 cubic foot (ft3) =
approximately 7.48 US gallons
1 US gallon = 3.785 litres

For example, if you calculated the
volume of a tank to be 500,000 cm?3, you
can quickly convert that to litres by
dividing by 1,000, giving you 500 litres.
Understanding these conversions makes
your volume calculation infinitely more
useful in practical situations.

ADVANCED USES: HOLLOW
CYLINDERS AND OBLIQUE
CYLINDERS

While the basic formula V = nirzh covers
most situations, there are variations you
might encounter.
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Volume of a
Hollow Cylinder

Sometimes you need to calculate the
volume of the material that makes up a
pipe or a tube, for example, a concrete
pipe or a metal tube. This is called a

hollow cylinder. To work out its volume,
you calculate the volume of the outer
cylinder and subtract the volume of the
inner cylinder (the hollow space).

The formula is: V = th (R? - r?)

Where R is the outer radius and r is the
inner radius. This gives you the volume
of the



