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September 23, 2011 
 
From: Lauren Rasmussen (Calculus I Student) 
Franklin and Marshall College 
Lancaster, PA 17604 
 
Dear Tara Nova, 
 
I am so glad that you came to me for help!  I must admit, I am not the most advanced 
calculus student but I have worked hard to provide you with an accurate answer, or 
should I say answers. 

 
I understand that you are trying to save money and energy and do not know what method 
of washing the dressing jars does this best, the ¼ cup hot water method or the 1¾ cup 
method.  I have found that the ¼ cup method uses a significantly less amount of water but 
requires more energy from you and the 1¾ cup method uses more water and less energy.  
So the decision is up to you Tara and I am here to help explain your options.     

 
In your letter you stated that each dirty jar has an initial salad dressing value of ¼ cup.  I 
must assume that this is exactly the same for every dirty jar; no more or no less 
otherwise, the results will not be as exact as you may want.  In addition I am assuming 
that every time you shake the jar, the dressing is evenly distributed.  With this in mind we 
can define our three variables, concentration, salad dressing and water. 

 
These three values can be determined by the following equation: 
 

S=WC. 
 

In this formula, S represents the amount (in cups) of salad dressing in the jar, W 
represents the amount (in cups) of water in the jar and C represents the concentration 
(cups salad dressing/pint water) in the jar. 
 
This equation can be rearranged in terms of concentration: 
 

C=S/W, 
and rearranged in terms of water: 

W=S/C. 
 

Knowing this equation, we can compare the amount of energy and water that is used for 
both methods.  Lets start with the 1¾ cups method.  We know that the jar has initially ¼ 
cup of salad dressing, S=1/4 cup.  When we add the water we add 1¾ cup.  Since the 
maximum amount the jar can hold is 2 cups, and there is already ¼ cup dressing in the 
jar, W= 1 ¾ cup.  With this information we can use the previous equation, to determine 
the concentration.  The equation would look like this: 
 

C=(¼ cup) / (1 ¾ cup). 
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We now know that the concentration of the jar will be 1/8 cups/pint, ¼ cup of salad 
dressing and 2 cups of water (we account for the salad dressing in the total amount of 
water).  Lastly, we shake the jar up and dump it out.  The concentration remains the same 
at 1/8 cup because nothing has been added or taken away that will affect it, the amount of 
water (or diluted fluid) left is ¼ cup water and the amount of salad dressing is 1/32 cups.  
We know the water and salad dressing value because, of course, you gave it to us in your 
letter.  To get to dishwasher standards we wash the jar one more time.  We restart the 
calculation process and use our initial values for wash 2 as our final calculations from 
wash one.  The final amount of salad dressing in the jar is 1/256 cup, ¼ cup of water and 
1/64 cups of dressing/pint of water as the concentration.  Therefore, when this method is 
used, it takes 3½ cups of water, or two washes to get the salad dressing to dishwasher 
standards.  So, as you can see this method requires quite a bit of water but little energy 
from you.    
 
So Tara, we can now find the values for the ¼ cup method and compare them to the 
calculations we just calculated.  Using the same equation, which can be rearranged in 
terms of different variables, we are ready to solve: 
 

S=WC. 
 

Like the other method, our initial value for salad dressing is ¼ cup.  Then we add ¼ cup 
of water.  With the equation just mentioned, we can solve for the concentration because 
the other two variables are known with this equation: 
 

C= (1/4 cup)/(1/2 cup). 
 
This C value comes out to be ½ cup.  After the jar is shaken and dumped we have the 
same concentration value, ½ cup and the given water or diluted fluid amount left, ¼ cup.  
With these two numbers we are able to find the salad concentration by plugging them 
into the same equation used for the other method: 
 

S=(1/4 cup)/(1/2 cup). 
 

We found that the amount of salad dressing is 1/8 cup.  After I found this number I 
noticed that the final salad dressing value, 1/8 cup was exactly half of the initial salad 
dressing value, ¼ cup.  This makes things so much easier!  Now, instead of plugging 
numbers into equations countless times until the salad dressing reaches a final value of 
1/256 there is a much easier way, by taking the initial S value and dividing it in half until 
the dishwasher standard is reached.  This method can be seen in figure 1: 
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Figure 1:  Wash # v. Amount of Salad Dressing (cups) 
 

Now, we can state our final values for the ¼ cup method.  After six washes, we have used 
1½ cups of water (6 washes multiplied by ¼ cup per wash), and our salad dressing is at 
dishwasher standards, 1/256 cups.  I am not including the concentration because it is not 
important to what we are comparing.  
 
So, Tara, I have compared both methods and it still seems like there is no definite 
solution, as if both are ultimately equal.  In order to get the salad dressing to dishwasher 
standards with the 1¾ method it takes 3½ cups of water and two washes.  On the 
contrary, the ¼ cup water method uses 1½ cup of water and 6 washes.   
 
This leads me to ask you, would you rather use more energy and save water, or use more 
water and save energy?  Personally, if you chose the ¼ cup method I recommend hiring 
someone to help you.  Aside form being a student, I work at a day care and instead of 
spending my energy cleaning jar after jar; I spend it changing diaper after diaper.  It is 
always nice when I have another teacher in the room to help me. 
 
If you have any further questions feel free to contact me!  I know you’ll make the right 
decision.  I suggest talking to your boss and explain to her what I explained to you.  I 
wish you all the best with your new career.  I will be sure to stop by and buy a jar of 
Tahini Meany Salad Dressing! 
 
Sincerely, 
Lauren Rasmussen 
 
 
 
 
 
P.S.  I want to acknowledge the help of Professor Crannell who really put me in the right 
direction, I know without her patience I would be no where near an answer(s) to your 
problem.  In addition I cannot forget my dear old TI-84 graphing calculator for putting up 
with all my fractions and me.  Lastly, I want to thank Kate Liebow for answering all my 
silly questions! 

 Initial S Value 
(cups) 

Final S Value (cups) 

Wash #1 1/4 1/8 
Wash #2 1/8 1/16 
Wash #3 1/16 1/32 
Wash #4 1/32 1/64 
Wash #5 1/64 1/128 
Wash #6 1/128 1/256 


