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Dear Mr. Trachte, 

You asked me to find the volume of your water tank so that you could please the 
loan officer at the bank. You had guessed that the tank holds 10,000 gallons, but you 
wanted me to figure out the exact volume of the tank. You provided me with a 
picture of the tank and yourself beside it, and I am returning the photograph. You 
also told me that you are 6-foot-1, which was enough to solve your dilemma. 

Your water tank is capable of holding approximately 1,050 gallons. The exact 
answer I came up with was 1042.9 gallons, but as we will see, that did involve 
approximations. In order to find the volume of the tank, it is necessary to make a 
few basic assumptions. First, we assume that the tank and you are standing 
vertically in the photograph. Second, we assume that small sections of the tank will 
be nearly cylindrical. Also, it is important to note that much of the work in finding 
the volume of the tank involves approximation; therefore, there will be a small 
amount of error. Finally, please note that from this point on, the heights and widths 
given will be in centimeters and taken from the photograph unless otherwise 
specified. 

There are several steps which we must take before entering the mathematical stage 
of finding the volume of the tank. First, we must find a scale for the photograph. In 
the photograph, you are 3.80 centimeters tall. We must then realize that in the 
photograph, every 3.80 centimeters will equal six feet and one inch, your height. 
Next, we need to split up the tank into sections of equal height in order to 
approximate its volume. (See Figure 1, which is attached.) We use 0.50 centimeters 
because the height of the tank is 11.50 centimeters, giving us a whole number of 
sections -- 23. 



The next step is where the greatest amount of error will occur. Of the 23 sections, we 
need to draw lines at the side of each section to form a cylinder. (See Figure 1.) This 
can become troublesome because each section will probably have slanted sides. 
However, we will do our best to approximate each section's volume using a 
cylinder. This is the reason we split the tank into so many parts: smaller sections 
will yield more accurate results. 

With the tank split into 23 parts, we can find the volume of each part and add them 
to find the total volume. To do this, we need to know the width and height of each 
part. We have already decided the height will be 0.50 centimeters, but we must 
measure the widths of the sections, which are listed in Figure 2 (see attached). From 
this point, we only need to apply the mathematics behind the solution. 

We know that the equation for the volume of a cylinder is the radius squared times 
the height times π. (World Book Encyclopedia©1990, Volume 8, page 16.) Because the 
width is the diameter of the cylinder, the radius will equal the width divided by 
two. At this point, we have 

V = h * (w/2)2 * π,	  

where V is the volume of the cylinder in cubic centimeters, h is the height of the 
cylinder in centimeters, and w is the width of the cylinder in centimeters. We have 
already stipulated that the height of each section is 0.50 centimeters, so it follows 
that 

V = 0.50 * (w/2)2 * π.	  

In order to find the total volume of the tank, we must add the individual volumes of 
each section, so we will let T represent the total volume of the water tank in 
centimeters in the following equation (the "Σ" means the sum of what is on the right 
side of it): 

T = Σ[n=1 to 23] Vn	  

= Σ[n=1 to 23] (0.50 * (wn/2)2 * π€). 

Because both π and the 0.50 are constants, they can be brought to the outside of the 
summation, giving us 

T = 0.50 * π * Σ[n=1 to 23] (wn/2)2.	  



The easiest method of solving this is to plug our 23 values of w into a list on a 
graphing calculator. From here we divide each value by two (Figure 2). Finally, we 
square each value so that the 23 values of (wn/2)2 are now contained in a single list 
(Figure 2). Next, we use the summation feature to find the sum of the 23 values, 
which turns out to be 21.633125 (centimeters). In order to find the total volume, we 
now only need to multiply by 0.50 and ¹. Doing so gives us 139.416 cubic 
centimeters as the total volume of the water tank: 

T = 0.50 * π * 21.633125 = 33.981 cm3.	  

However, this is not our solution; we still need to convert this to the actual height of 
the water tank. Earlier we established that 3.80 centimeters in the photograph was 
the same as six feet and one inch in reality. At twelve inches per foot, six feet and 
one inch are the same as 73 inches. (6 * 12 + 1 = 73.) We now can convert our 
photographic size answer to the correct one: 

T = 39.981 cm3 * (73/3.80)3 inches3/cm3 
= 240,911.165 inches3.	  

Finally, we only need to convert this to gallons to find the total capacity of the water 
tank. One gallon of water takes up 231 cubic inches. (World Book Encyclopedia 
©1990, Volume 4, page 1,206.) Therefore, the total volume of the water tank is 
1,042.906 gallons, or approximately 1,050 gallons, which is shown below: 

T = 240,911.165 inches3 / 231 gallons/inch3 

= 1,042.906 gallons 
= approximately 1,050 gallons.	  

There you have it. The water tank is capable of holding approximately 1,050 gallons 
of water. I should also note that this problem was made easier by two people. The 
first is Stephen Crabtree, a fellow Calculus II student at Franklin & Marshall 
College. He and I conferred about the problem, and we decided that splitting the 
tank into sections would yield the most accurate results. The other person to whom 
I am thankful is my father, a math teacher at Pequea Valley High School. I also 
conferred with him and shared the idea of splitting the tank into sections. He 
confirmed that this would give a good approximation of the volume of the water 
tank. 

Thank you for allowing me to take care of this problem for you, and I wish you the 
best of luck in running your turkey farm. Please keep me in mind the next time you 
have a mathematical predicament; I would be more than happy to take a crack at it 
for you. 



 Sincerely, 

Jeffrey L. Kauffman 

 	  

 
Figure 1: You and your water tank, along with my markings 

showing how I found the total volume of the water tank. 

  

Section Width (cm) Width/2 (cm) (Width/2)2 (cm2) 
1 2.30 1.150 1.322500 
2 3.10 1.550 2.402500 
3 3.55 1.775 3.150625 
4 3.55 1.775 3.150625 
5 3.00 1.500 2.250000 
6 2.15 1.075 1.155625 
7 1.90 0.950 0.902500 
8 1.90 0.950 0.902500 
9 1.80 0.900 0.810000 



10 1.75 0.875 0.765625 
11 1.65 0.825 0.680625 
12 1.50 0.750 0.562500 
13 1.50 0.750 0.562500 
14 1.40 0.700 0.490000 
15 1.30 0.650 0.422500 
16 1.20 0.600 0.360000 
17 1.15 0.575 0.330625 
18 1.10 0.550 0.302500 
19 1.05 0.525 0.275625 
20 1.15 0.575 0.330625 
21 0.90 0.450 0.202500 
22 0.80 0.400 0.160000 
23 0.75 0.375 0.140625 

  SUM 21.633125 

 
 Figure	  2:	  A	  table	  of	  the	  width	  of	  the	  cylinders	  and	  the	  steps	  to	  get	  to	  the	  volume	  of	  the	  

cylinders 
	  

	  


