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In Reference To: Investment Opportunity  

 

Dear Mr. Moneybanks, 

 

We have done it! We have succeeded in making the best cup of coffee anyone has 

ever tasted. This cup of coffee could one day earn you millions of dollars and we would be 

honored to work with you on getting this new, amazing, product out to the public. This 

letter serves as a way to illustrate how successful our coffee will be, using chemistry as a 

basis of information.  

  

Creating the perfect cup of coffee was no easy task; it took great knowledge in various 

subjects. However, my team of well studied chemistry students was more than ready to 

take on the challenge. To understand the components of this drink, we had to look into 

certain aspects of solids, liquids, and gases. Once we knew more about the chemistry, we 

could start to build a drink that correctly utilized these in the best way. Liquids and gasses 

are what will be used the most in the creation, so we decided to compare the two first. We 

first noticed that the compressibility of the two were quite similar. Gasses were indeed 

more easily compressed than liquids, and are even assumed to be perfectly elastic. Liquids, 

however, are assumed to be incompressible. When liquids are in a container, they exert 

energy on the sides of the container, which makes tension; solids exert energy on the sides 

of the container and other molecules, which conserves energy. The structure of liquids and 

gases was also a very important part of understanding how to make a great cup of coffee. 

The structure of gases showed that there is so little force holding the particles together 

that they it is completely ignored; and we say that there are no forces holding them 

together. The forces that hold liquid particles together are called hydrogen bonds, and are 

stronger than those of gases (1). Studying the structure of these elements caused us to 

become curious about the motion of particles, and we discovered that in gasses, the 

particles are very spread out and fast moving, always in different directions. The particles 



in liquids however, are less spread out and move more slowly than those of gases. Because 

of this, both will take the shape of a container they are put in, although gas has no definite 

shape. We then looked into the volume of both liquids and gases (4). Gases have no 

definite volume, and the volume is very much influenced by temperature and pressure, so 

it is hard to get an accurate measurement of gases. The volume of a liquid is acquired by 

reading the calibrated scale, and also depends on temperature and pressure. Although 

solids were not a major part of our journey to create the best coffee recipe, it was still very 

important for us to understand the properties of solids, and how they are similar and 

different from those of gases and liquids (3). This way we could know how solids that were 

added to the coffee, such as sugar, would react with the other substances. The 

compressibility of solids is dependent upon the structure of the crystal lattice, or a 

geometric arrangement of molecules in a crystal. The structure of the molecules in a solid 

is very tight, the molecules are all close together and there is very little movement. 

Because of thermal energy, the molecules do vibrate, however the movement is very slight. 

The shape of a solid is very defined, and resistant to change. With enough pressure the 

shape can be changed but it takes a lot of force. For instance with a cube of sugar, you 

could easily put enough pressure to change the shape of it. Just like the shape of a solid is 

resistant to change, the volume is also. It is very difficult to change the volume of a solid 

object (1). By understanding these components of solids, liquids, and gases we were able 

to recognize what elements would combine together to create the best coffee, and which 

would be unpleasant or dangerous to combine.   

  

Next, we took a look into physical and chemical properties, and how they influenced our 

creation of the perfect cup of coffee. Physical properties are properties that can be 

observed without changing the composition of matter. They are simply used to examine 

and describe it. Examples of the physical properties we studied in our experiments include 

color, odor, texture, melting point, boiling point, organic vs. inorganic, and density. 

Chemical properties, however, are properties that require a change in the substance for 

them to be observed. Such properties include reacting with air and heat of combustion. 

Our coffee is brown, has a slight but pleasant, odor, is smooth in texture, freezes at 32 

degrees, boils at 212 degrees Fahrenheit and is completely organic. By looking at the 

chemical properties of sugar, we knew how it would react with the other ingredients in our 

coffee. Sugar is white and grainy, with a chemical formula of C6 H12O6;   we know that it will 

react well with other ingredients because the components of sugar are all very low on 

reactivity (3). Because we know that a lot of people will put milk in their coffee, we looked 

at some of the elements in milk to predict how it would affect the taste of the coffee. One 

of the elements we looked at was calcium. Calcium (Ca) has an atomic number of 20, 

meaning that it has 20 electrons and 20 protons. Its atomic weight, the number of protons 



added to the number of neutrons, is 40.08 g/mol (4). It is silvery colored and reacts with 

water as a pure element. This means that if the calcium in milk is added to water from 

coffee, it will react with the water. We also looked into the properties of mixtures and pure 

substances to decide which one our coffee was. In a mixture, substances are combined but 

each substance keeps its own chemical properties. There are two kinds of mixtures, 

heterogeneous and homogeneous. Heterogeneous mixtures do not have the same 

properties all the way through, such as sand and flour mixed together. Homogeneous 

mixtures, also called solutions, have the same composition throughout. Pure substances 

cannot be broken down anymore by chemical or physical means. Examples of a pure 

substance include table salt, sugar, and water (2).  

 

Then we compared how physical and chemical properties interact with each other. When 

you add something soluble that can melt or dissolve within a hot mixture such as coffee, 

you can change the chemical and sometimes the physical properties of that liquid. When 

someone wants their perfect cup of coffee a little bit sweeter, they will add some sugar to 

it and when they add that sugar, it dissolves, changing the chemical make-up of that drink. 

When you change the physical properties of that drink, by adding sugar, it makes it changes 

the taste. Also, when coffee is boiled the chemical change (boiling) causes the molecules of 

the coffee react with air and become bitter (3), changing the physical property of taste in 

the coffee.   

  

Lastly, we examined the physical properties of our coffee. Apart from being sinfully 

delicious, our coffee is a liquid that gives off a gas (steam), it is dark brown, and we always 

try to be cautious because it is very hot.  

  

Thank you for taking the time to read about our wonderful creation. We know that if you 

invest in our cup of coffee, it will make you a very rich man. Loaning money to a group of 

students might seem a little risky, but we promise that through various taste-testing 

experiments and our full understanding of the chemistry of this coffee, this is guaranteed 

to be a success. We hope to hear from you by next Friday, but if we have not, we will call 

you.  

 

Respectfully, 

 

 

 

  

Kristin, Scott, Brianna, and Miranda  



1. Chemical and Physical Properties. ClassNotes. 9-26-
08 <http://www.iun.edu/~cpanhd/C101webnotes/matter-and-
energy/properties.html >.  

2. Gas Properties Definitions. NASA. 9-24-
08 <http://www.grc.nasa.gov/WWW/K-12/airplane/gasprop.html>.  

3. Helmenstine, Anne Marie. Chemical and Physical 

Changes. 2008 About.Com. 9/25/08 <http://chemistry.about.com/od/lecturenotesl

3/a/chemphyschanges.htm>.  

4. Physical and Chemical Properties. Virtual Chembook. 9-27-
08 <http://www.elmhurst.edu/~chm/vchembook/104Aphysprop.html >.  

5. Physical Properties. 7-6-08 suite101. Physical and Chemical 
Properties <http://homeschooling.suite101.com/article.cfm/physical_and_c
hemical_properties_of_matter >.  

6. Solids, Liquids, and Gases. Chem4Kids. 9-24-
08 <http://www.apqj64.dsl.pipex.com/sfa/slg_structure.htm>.  
 

 

For some of our websites, limitations existed. For instance, the website that was an aide for 

homeschooling children might not have contained reliable information. We had to use that 

information and check it on other websites; however, this ensured that our research was 

correct. Some of the websites we used seemed very elementary, and it did not provide the 

depth of information that we needed. Lastly, some websites, such as sources 4 and 5, were 

written in such a way that it was very hard to understand. However, all these websites 

together provided great research.  


