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Chemistry11






Name: ____________________ 

Ch 8.1 notes






Blk: ____       Date: _________ 

Ch 8.1 The Structure of the Atom

A)  Early Models of The Atom

Have you ever wondered “What is the world made of?”  In ancient times, people believe that there were only 4 basic elements.  
‘The Earliest Periodic Table”


                                                    
  
       moist

                                 

 hot                                       

   cold


                                                     

        dry

Assignment:  Read Hebden pp. 139-140 and answer the following questions.

I) The Atomic Models of the Early Greeks and Medieval Alchemists (2 marks)
1. Define  the term element.  Use the glossary of your text book and review p.49 of Unit 3.  

__________________________________________________________________________________________________________________________________________________________________
2. What are the 4 major elements according to the ancient Greeks? (2 marks)
________________________________________________________________________________
3. Why do you think this theory of “The Four Elements” is incorrect?  How would you classify earth, air, fire and water instead? (2 marks)
________________________________________________________________________________
4. According to the ancient Chinese, what were the 5 basic components of matter? (Research this in the internet if you don’t know) (2 marks)
________________________________________________________________________________
5.   Refer to the cartoon on p.140.  In the middle ages, alchemist who studied alchemy had a goal in mind.  
      They try to transmute (change) metals into gold but they were never successful in their quest.  
      Suggest a reason why it is impossible to turn gold into lead or vice versa. (2 marks)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
b)  Dalton’s Atomic Theory

According to Democritus, matter could not be divided indefinitely.  He called the smallest piece of matter, “atomon”which we called atom.  He believed that each type of atom differs in size and shape, and they are indivisible.

Refer to p. 140 of Hebden, in your own words, state the 4 points of Dalton’s Atomic Theory? (4 marks)
I) ___________________________________________________________________________

II) ___________________________________________________________________________
III) ___________________________________________________________________________
IV) ___________________________________________________________________________
Match the Three Fundamental Laws to their descriptions. (4 marks)

I) The Law of __________________________
· The total mass of reactants and products are equal in a closed system because matter cannot be 
created or destroyed. 
· E.g. The mass of  all of the contents in a reaction is constant in a reaction.

II) The Law of ________________________ 

· Also known as The Law of ____________________
· A compound (pure substance) has a fixed formula with the specific ratio f each type of element. 

· E.g. Water is always 2 parts Hydrogen and 1 part Oxygen.

III) The Law of __________________________
· Elements combine to form compounds; the ratio of the elements are always whole number ratios.   

· E.g. H2O is 2:1, CH4 is 1:4, never fractions.

c) Thomson’s Plum Pudding Model (Refer to pp. 141-144, Hebden)

Analogy:  The atom is a like a plum pudding…
· The whole pudding is an atom representing the ball of positive charge.

· The plums are electrons which spreads out in the atom.



1. According to your knowledge of atoms, what’s wrong with Thomson’s model in terms of the subatomic particles (protons, neutrons, electrons) and their location in the atom? (3 marks)
· ______________________________________________________________________________

· ______________________________________________________________________________

· ______________________________________________________________________________
2. Even though Thomson’s model was disproved later, he made a contribution.  He discovered the mass to charge ratio of an electron.  What is it? (1 mark)
· _____________________________________________
3.  Another scientist, Robert Milliken, discovered the mass of a single tiny electron.  What is it? (1 mark)
· _____________________________________________

d)  Rutherford’s Model of the Atom (p. 143-144) (3marks)
1. According to Rutherford’s model, the___________ makes up almost all the mass of the atom.  It contains ______________ and ________________.  To balance the positive charges, the nucleus is surrounded by a negatively-charged electron cloud.

2. Discussion:  What’s wrong with Rutherford’s model?   (2 marks)
__________________________________________________________________________________________________________________________________________________________________
      _________________________________________________________________________________
3.  Complete the following table: The Properties of the Atomic Particles (6 marks)

	Particle
	Symbol
	Charge
	Molar Mass (g)
	Where Found

	Electron
	
	
	
	

	Proton
	
	
	
	

	Neutron
	
	
	
	


4.  Rutherford found new types of particles
	Particle
	Symbol
	Characteristics

	Alpha


	
	· Can be stopped by a thin piece of metal

	Beta
	
	· High energy electrons 

· Can penetrate a thicker piece of metal

	Gamma
	
	· High energy radiation

· Can penetrate tissues


5.  To be completed after watching the Video
The atom and what is inside an atom is too small to be seen.  Rutherford made an inference from his observations.  In his experiment, he bombarded alpha particles through a sheet of gold foil.  From the following observations, what did he conclude?

a) Few alpha particles were scattered at large angles and bounced back from where they came from.


____________________________________________________________________________ 

b) Most of the alpha particles passed through the gold foil undeflected (straight through).


____________________________________________________________________________
e)  The Bohr Model: (“Planetary Model”)

· Proposed that electrons move in restricted paths called ______________.

Note: The words orbit, shell and energy level are often used interchangeably.

· Each orbit is at a _____________________ from the nucleus.

· Each orbit can only hold a certain number of electrons:

· The 1st orbit can hold  ___ electrons.

· The 2nd orbit can hold  ___ electrons.

· The 3rd orbit can hold  ___ electrons.

Strength: 
Bohr’s model can be used to explain why each element has its own line spectrum (series of coloured lines). Each element has a unique set of lines like fingerprint.

To to be completed after watching the Video in class
· Electrons __________ or __________ energy when they move from one orbit to another.

1.  Arrange the following atomic models/theories chronologically. (1 mark)

Thomson, Bohr, Early Greeks 4 Elements, Rutherford, Dalton

Earliest: __________________________________________________________________Most Current.

2. Compare Thompson’s Plum Pudding Model, Rutherford’s Model and the Bohr Model.  Label your diagrams to show the location of the protons, neutrons and electrons.  (3 marks)
	Model
	Picture/

Labeled Diagram
	Flaw/

Problem

	Thomson
	Positive charges are spherical balls embedded in a cloud of negative charges.


	The positive charges are concentrated in the nucleus, not scattered in the atom.

The electrons have specific paths in the atom.


	Rutherford
	An atom consists of a positively charged nucleus surrounded by a negatively charged electron cloud.

The atom is neutral since the # of protons = # neutrons.
	The negatively charged electrons would lose energy and eventually collapse into the positively charged nucleus.



	Bohr
	Electrons move around the nucleus in fixed orbits.
	The theory doesn’t work for any atom having more than one electron. (Hebden)

Electrons do not move in spherical (circular) paths.
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