
©Ibling 

Understandings: 

1. Understand how atoms were discovered to have a positively dense nucleus, composed 

of protons and neutrons.  

- Once upon a time, people in Ancient Greece speculated (surprise surprise) about this thing 

called atom, derived from atomos, meaning indivisible. This was already 2500 years ago, but 

not until 19th century, scientists actually started proving its existence by experimental 

procedures.  

One of the first was Dalton. He noticed that water was a combination of oxygen and 

hydrogen in fixed proportions. Then he concluded the following, very important things: 

1. All matter is composed of atoms.  

2. Atoms cannot be created or destroyed. (Really?) 

3. Atoms of same element have the same properties.  

4. Likewise, atoms of different elements are different.  

5. Atoms can combine to make molecules.  

So we know that there is such thing as atom. What now? 

We introduce J.J. Thompson! He observed metals and saw that different metals produced 

different stream of electrons. This led to the “raisin cake model” or “plum pudding model”. 

Raisin is the electron and the body is the proton.  

However, another great mind, Rutherford, researched the atom. Yes, he was the one who 

fired alpha particles (helium nuclei made of 2p and 2n) on a gold foil. What did he expect? 

He expected the alpha particles to pass through or get stuck in nucleus, and not to bounce 

back. However, it did. This proved that there was a positively charged dense nucleus.  

After more series of experiments, proton, neutron and electrons were found. Also their 

relative masses and charges were found.  

2. State that negatively charged electrons occupy the space outside nucleus.  

- Now, Bohr comes into play. He pictured the atom as a mini solar system. He calculated the 

distance from two radii of a bonded atom and noticed that most of atom is empty space.  

3. Explain mass spectrometer and be able to use its data to determine relative masses.  

- Mass spectrometer is fundamentally using the law of inertia. The heavier the object is, the 

less it will curve due to the magnetic field. The atoms that are smaller are curved fully and 

eventually detected in the detector. Then you analyse how much of each isotopes you had.  
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Applications and skills: 

1. Use the symbol 𝑿𝒁
𝑨

. Then be able to deduce the three main particles in it.  

- You know what these means.  

2. Calculate the abundance of isotopes from given data.  

- This is done by analysing the data given by mass spectrometer. The only step you have to 

remember is to assume you have 100 molecules. Then you may proceed the rest of the 

calculations easily.   

TOK: 

1. Richard Feynman: “If all of scientific knowledge was to be destroyed and only one 

sentence passed on to the next generation, I believe it is that all things are made of atoms.” 

Are the models and theories which scientists create accurate descriptions of the natural 

world, or are they primarily useful interpretations for prediction, explanation and control 

of the natural world? 

2. No subatomic particles can be (or will be) directly observed. Which ways of knowing do 

we use to interpret indirect evidence, gained through the use of technology? 


