What Would it Cost
Dublin Zoo to Create a
Cheetah Enclosure?

CBA 1: A Mathematical Investigation
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Note
This example CBA 1 builds on the “Above Expectations” example given by the NCCA at
https://www.curriculumonline.ie/getmedia/570cf768-a5f4-4231-b139c2973386d4f8/Math_Cheetah_Above_ef2.pdf
Our aim is to provide an example of a CBA 1 which attains the “Exceptional” Feature of
Quality, and which can be freely shared in the form of this document by schools,
teachers, parents and students. Any extracts should be acknowledged with reference to
themathstutor.ie where appropriate.
This example must not be copied or plagiarised by students for their CBA, nor should it
be copied or plagiarised by commercial entities.
We gratefully acknowledge the prior work by the original authors in the original
material.
Version 2.1 - All information correct as of August 2022.
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Introduction
I have decided to complete my Mathematical Investigation on whether Dublin
Zoo should invest in a cheetah enclosure. The areas of mathematics to which
this relates are: arithmetic and area and volume.
I chose this topic for the following reasons:
→ I have a keen interest in arithmetic and this project gives me a chance to
apply my Mathematical knowledge of Arithmetic to an area that I am
very interested in
→ This project has never been done before so I think that it will be very
beneficial and interesting to see the results
→ This project also overlaps with Business Studies which is another Junior
Cycle subject that I am studying
→ I love animals so this will keep me interested and focused throughout
the project
→ This project involves a lot of calculations which I enjoy carrying out
I am investigating whether or not Dublin Zoo should invest in a cheetah
enclosure. In order to answer this question, I must investigate the following
questions and I will show my answers to these in the results section:
1 What are the minimum area and perimeter measurements required to
create the cheetah enclosure?
2 How much will it cost to build this enclosure using these measurements?
Once I answer the questions above, I will be able to answer my CBA question. I
predict that it will cost roughly €25,000 to create the enclosure. I have reached
this prediction by doing some quick research online. However, I will obtain a
more accurate answer once I have the project completed.

- Title of project states what area of
maths it relates to and the reason why it
has been chosen
- Outcome of project predicted
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Assumptions
I have made the following assumptions ahead of completing my project:
→ There is adequate land available to create this enclosure. I assume this
based on looking at a detailed map of Dublin Zoo online
→ There are two cheetahs available for the enclosure
→ The cheetah can run up to 130km/hr so both cheetahs will need at least
the minimum recommended space requirements for the enclosure
→ It will be possible to transport both cheetahs to Dublin Zoo
→ There is a budget of €25,000 for this enclosure. Given that Dublin Zoo
does not have a cheetah enclosure, they will see it as a worthwhile
investment
→ There will be employees available to look after the two cheetahs at
Dublin Zoo
→ The public will find an attraction like this very interesting as Dublin Zoo
does not currently have a cheetah enclosure
→ The materials needed for the perimeter of the cheetah enclosure are
available immediately in Dublin or can be transported to Dublin

- Assumptions are made based on what the
student reasonably believes to be true
- Assumptions are clear, concise and in
bullet form
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Method

- Clear, factual language used
- Past tense used
- Investigation could be
repeated by another student

1. I carried out some background research on the following:
a. Minimum area requirements for cheetah enclosures
b. Window costs and other enclosure costs
2. I investigated what the minimum area and material requirements are for
a cheetah enclosure and then calculated the cost of materials needed to
meet these requirements.
3. I used reliable websites to carry out this research and got a family
member to double check my calculations
4. I included all of my data, tables, charts and diagrams in the results
section of this investigation. All of these results will help me to answer
my own question at the end of my investigation
5. I included a detailed “Discussion of Data and Results” section which
helped me to analyse my data
6. I answered my CBA question at the end of the investigation in the
conclusion section
7. I included a CBA Self-Reflection which enabled me to evaluate what
went well and what didn’t go well
8. I included the References and Appendices section at the end of the
report
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Results

- Raw data displayed using table
format and graphs
- Correct units of measurement
used
- Clear, factual language used

I have split my results into two sections, as mentioned in the introduction
above.
1. What are the minimum area and perimeter measurements required to
create the cheetah enclosure?
There is not much research available in relation to this, but I did find one piece
of information on a website from the Indian government (www.cza.nic.in)
which indicates that the minimum area required for two cheetahs is 100m2 .
This comprises an area of 80m2 for the outdoor enclosure and 20m2 for the
indoor enclosure. This website also indicates that a long rectangular shaped
enclosure, rather than a square shaped enclosure, is recommended for
cheetahs so that they have room to run.
I have included a floor plan diagram and a table below which shows
measurements that would suit this type of enclosure. One side of the indoor
enclosure will also need to have a triple glazed window to allow the public to
view the inside of the enclosure.

Indoor Enclosure
Area
4m x 5m = 20m2
Perimeter 4m+5m+4m+5m =
18m

Outdoor Enclosure
16m x 5m = 80m2
5m+16m+5m+16m =
42m

Total Enclosure
20m x 5m = 100m2
20m + 20m + 5m
+5m +5m = 55m

Note that the indoor and outdoor enclosures have one common edge (the
dividing panel) which is 5m long, so we must avoid counting it twice in our
perimeter calculations.
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I then moved to the next part of the investigation:
2. How much will it cost to build this enclosure using these measurements?
Pricing the triple glazed window:
I carried out some research on window24.ie and figured out the estimated cost
to install a triple glazed window at the end of the indoor enclosure.
I decided to do the calculation based on the higher price per m 2 due to current
inflation costs. If this proved to be outside the budget, I planned to get a firm
quote from window24.ie and re-calculate this cost.

Triple glazed
window for end
of enclosure

Width
5m

Height
Area
3.7m (min
3.7m x 5m
requirement) = 18.5m2

Cost per m2
€450 - €620
per m2

Total Cost
€620 x 18.5
= €11,470

Pricing the fencing:
I needed to keep in mind that the minimum height requirement for the
enclosure was 3.7m to ensure that the cheetah would not be able to jump over
it. I found suitable security fencing on ajproducts.ie. One mesh panel shown
below has measurements of 3.9m (height) x 2.2m (width). I then carried out
the following calculations to figure out the total cost of the fencing.
→ Width of 1 mesh panel = 2.2m
→ Length of enclosure = 20m
→ Number of panels needed for each length of
enclosure = 20/2.2m = 9.09 panels, which I rounded
up to 10 to ensure I met the requirement. This will
give a new length of 22m and will also increase the
space provided for the welfare of the cheetahs
→ Width of enclosure = 5m
→ Number of panels needed for one width of enclosure = 5m/2.2m = 2.27
panels, which I rounded up to 3 to ensure I met the requirement.
This will give a new width of 6.6m and will also increase the space
provided
N.B. no panels are required for the window end of the enclosure
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→ We also need 3 panels for the indoor/outdoor partition. An opening will
be made in the partition to allow the cheetahs to move indoor or
outdoor within the enclosure
→
→ NB: The window must also increase in width to 6.6m, so the new
window area is 3.7 x 6.6 = 24.42m2.
The revised window cost will be €620 x 24.42 = €15,140.40 (see
discussion)
→
→ Total number of mesh panels required = 10+3+10+3 = 26 panels
→ 1 mesh panel costs €116.85
→ 26 mesh panels cost €116.85 x 26 = €3,038.10
Total cost of enclosure: €15,140.40 + €3,038.10 = €18,178.50

6

Discussion of Results & Data
Although there was not a large amount of research available online for this
topic, with persistence I was able to discover some very useful information.

The recommended area for a cheetah enclosure online was 100m 2. Using the
above diagram for my initial design and measurements, I was able to calculate
a total cost of €3,038.10 for the panel fencing that would surround the
enclosure.
When calculating the number of panels that I needed to complete the
enclosure, I came up with a new design that maximised the space that could be
used for the cheetahs.
This new design had dimensions of 22m x 6.6m, which was more beneficial as
it allowed for a much larger running space for the cheetahs, thus promoting
good animal welfare. This new design can be seen below:
- Refers back to
original question
- Suggests a way to
improve on this
study if it were to
be repeated
- Analytical skills
demonstrated
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As the width had changed, I then needed to calculate the costs of the triple
glazed window with the new measurements (6.6m x 3.7m)
Width Height
Triple glazed
window for
end of
enclosure

6.6m

3.7m (min
requirement)

Area

Cost per Total Cost
m2
3.7m x 6.6m €450 €620 x 24.42
= 24.42m2
€620 per = €15,140.40
m2

Total cost of new design enclosure: €15,140.40 + €3,038.10 = €18,178.50
Window reviews: I read a few reviews on this type of window online and most
of the reviews were very positive and stated that these types of windows were
long-lasting and shatterproof, which is essential in an enclosure such as this.
Maximising the area: I decided to investigate if I could maximise the area of
the enclosure, while limiting the amount of fencing panels needed. I decided
to check this while using the original measurements of 20m x 5m and working
from a maximum perimeter of 50m.
I created an area function as follows (see calculations in appendix): 25x – x2 ,
and I then used Desmos.com to investigate where the maximum point of this
function lies (this function could also be graphed by hand if need be).
The results indicated a maximum of 156.25m2 occurs where the length and
width are both 12.5m and 12.5m. Although this shows that a square shape
maximises the area, it is not ideal as cheetahs need to have a long enclosure
(preferably in a rectangular shape). I decided that it was better to use the
rectangular design above as it gave a longer run for the cheetah, even if it did
not maximise the area. In the end, I increased the area to 145.2 m 2 anyway, by
increasing the length and width of the
enclosure to 22m x 6.6m.
This diagram shows the graph that Desmos
created, showing the relationship between
the variables, with a maximum area value
of 156.25m2 for a length of 12.5m and a
width of 12.5m.
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Conclusion
For this investigation, I wanted to find the answer to the question “What
would it cost Dublin Zoo to create a cheetah enclosure?”. I carried out
extensive research in relation to this topic, and I can now conclude that it
would cost a total of €18,178.50 to create this cheetah enclosure. This is within
the projected budget of €25,000.
Dublin Zoo should invest in a cheetah enclosure for the following reasons:
- It is possible to source good quality materials for fencing, within a
reasonable budget, that meet the minimum requirements
- The design allows for the cheetahs to have a space to run long distances
- The design ensures the cheetah will not escape as the enclosure exceeds
the minimum height requirement
- Our improved design saves on extra work required to cut panels to the
original 20m x 5m width, saves wasting materials and gives the cheetahs
more space and a longer length of run
- Our design methodology could be used again for designing other
enclosures for other zoo animals
- The public will be able to enjoy the cheetahs from a viewing point in the
indoor enclosure and will be protected via a triple glazed window

- Refers back to question and
prediction
- Has successfully answered
CBA question by the end of the
investigation
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CBA 1 Self-Reflection

- Strengths identified
- Weaknesses identified
- Improvements identified

Overall I feel that this project went very well and I was able to answer my own
question at the end of the project.
Below is a list of the things that I feel went well while carrying out the project:
→ The method was fair and reliable as careful research and planning was
carried out beforehand
→ I practiced good time-management and even had some time left over at
the end of the project to review everything
→ I was able to represent my data using visual representations
→ I learned how to use a new piece of online software (Desmos.com)
→ I was able to answer my own question at the end of the project
Below is a list of things that did not go so well while carrying out the project:
→ I lost some time at the start of the investigation using websites that
were not reliable sources of information, and I had to then conduct
better background research using more reliable sources
→ I did not learn how to use Desmos.com ahead of the project so I spent
more time than I should have learning how to use it during the project
→ It proved to be difficult to find mesh fencing with the exact
measurements that I needed for my initial design
Below is a list of things that I would do differently if I were to repeat this
project again:
→ I would visit Dublin Zoo to gain more of a visual context for my study
→ I would clearly aim to promote a design that goes well beyond the
minimum requirements for space, in order to ensure a high standard of
animal welfare
→ I would include labour costs to make my cost estimate more accurate
→ I would add in a public survey on the level of interest in an enclosure
such as this
Overall, I am very happy with this CBA and I am looking forward to seeing
the results I receive.
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- List of references provided
- Relevant references provided
- Reliable sources used
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Appendices
Appendix 1: Floor plan of Initial Design

Appendix 2: Floor Plan of Revised Design
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Appendix 3: Creating the area function 25x – x2 as used in Desmos above:
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