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Understandings: 

1. Define mole. 

- Mole is just a number. This was derived by Avogadro. His basic question was, “the masses 

of single elements is too small, and reactions happens in large quantities anyways. In how big 

lumps should we group them?”  

His answer was 6.02*10^23.  

How did he get this number?  

It is just defined as “atoms in 12 grams of pure carbon-12, the isotope of carbon with relative 

atomic mass 12”. 

2. Explain that masses of atoms are relative to C-12 and are therefore expressed as relative 

atomic mass Ar and relative molecular mass Mr. (IMPORTANT)  

- Relative atomic mass is the average of weighed isotopes of one element, relative to carbon-

12. Since there are different isotopes for each element, atomic mass is not same for all. Also, 

we use relative to carbon-12 because 1/12 of carbon-12 is precisely 1g/mole.  

Same applies for relative molecular mass. It is the sum of relative atomic masses of the 

constituent atoms in that molecule, still relative to 1/12 of carbon-12.  

Extra notes 

- This is not in syllabus but I will add it anyways.  

Some isotopes may be radioactive. C-14 is radioactive and is often used to measure the age 

of an object. We know that U-238 is radioactive (used for fission reactions). Isotopes have a 

wide use in medicine as well since isotopes are so easily detected.  

Isotope Use 

P-32 Cancer detection 

Fe-59 Anaemia detection 

Co-60 Cancer treatment through release of gamma 
radiation 

I-131 Thyroid cancer detection 

We can see that the reason for these elements for these specific detections is because these 

elements are somehow involved in that region somehow. Phosphorus is a part in DNA, Iron is 

a constituent in haemoglobin, Iodine is a constituent in thyroid gland, etc. So when there is 

abnormally high radiation from that specific region, it is a sign of abnormal division of cells, 

hence cancer.  

3. State the unit of molar mass.  

- Avogadro’s number is designed to be the mass of one mole of an element the exact same as 

its relative atomic mass in grams.  
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4. Distinguish between empirical formula and molecular formula.  

- Empirical formula is the simplified formula.  

Molecular formula is the formula in which the compound actually exists in.  

Applications and skills: 

1. Be able to calculate the molar masses of everything.  

- Just add!  

2. Know the relationship between molar mass, mass and mole.  

- The relationship is in the name. Molar mass = grams/mole.  

3. Be able to jump to and fro between mass composition in percentage and empirical 

formula.  

- Indeed. These things just need some practice.   

4. Determination of molecular formula when molar mass and empirical formula is given.  

- If you divide the molar mass with the mass of empirical formula, you should get the 

multiple you should take.  

5. Using experimental data to determine empirical formula.  

- This is what we did using magnesium oxide. You will do it as well. 

TOK: 

1. The magnitude of Avogadro’s number is beyond our scale of everyday experience. How 

does our everyday experience limit our intuition? 

 


