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1.     WHAT IS CHEMSTRY?
Introductory experiment: Plastic from milk
Procedure
1. Add 50 mL of full cream milk to a beaker.
2. Heat until milk is at 500C.
3. Remove from heat.
4. Add 2 mL of vinegar and stir gently.
5. Catch and knead the solid formed into a ball.
6. [image: ]Examine the solid over the following weeks.
Questions
1. Explain what a chemical reaction is.
_______________________________________
          _______________________________________

2. What are the reactants in this reaction?    _______________________________
3. What are the products in this reaction?    _______________________________
4. Write a chemical equation in words for your experiment.
________________________________________________________________
5. Have you created new atoms in this experiment? Explain your answer.
________________________________________________________________
________________________________________________________________
6. What do you think chemistry is?
________________________________________________________________
________________________________________________________________

CHEMISTRY
Chemistry is about changing substances, reacting them to form new substances. It is about controlling processes to make products that are useful to society.






Experiment 2: Materials.
Aim: To develop an understanding of the ‘properties’ of common materials.

Background
Chemistry is about using and changing the materials around us. It is helpful to understand the properties of these materials. In this experiment you will test a series of materials to learn what properties are and to see why we categorise materials.

Procedure
You are supplied with samples of the following:

glass               nail            foam          chalk            plastic         copper

Use the workstations provided to complete the table below.

A: appearance – describe the look and feel of each item.

B: electrical conductivity – use each material to complete the electrical circuit provided.

C: density – the formula for density is d=. Weigh each sample. Work out a way to estimate the 
    volume of each item.

D: malleability – hit each item with a hammer on a block – careful!

E: heat resistance – heat each in tongs. If it starts to burn, quickly extinguish it.

F: acid resistance – half fill a small beaker with acid. Add each item one by one.


	
	nail
	copper
	glass 
	plastic
	chalk
	foam

	
Appearance



 
	
	
	
	
	
	

	Electrical conductivity
	
	
	
	
	
	

	
Density 

	
	
	
	
	
	

	
Malleability

	
	
	
	
	
	

	
Heat resistance

	
	
	
	
	
	

	
Acid resistance

	
	
	
	
	
	




Questions
1.   How did you calculate the volumes to determine the density?
________________________________________________________________
________________________________________________________________

2.   Use your observations to summarise the likely properties of:
      metals:   ___________________________________________________________
      plastics: ___________________________________________________________
      glass:    ____________________________________________________________
      chalk: _____________________________________________________________

3.    Do all metals behave the same? Explain your answer.
________________________________________________________________
________________________________________________________________
4.    Is high density good or bad? Explain your answer.
________________________________________________________________
________________________________________________________________

5.    Give an example of where heat resistance is not wanted.
________________________________________________________________
________________________________________________________________

6.    Give an important reason each item below is not made from the material listed:
      a.    frying pan from plastic   ___________________________________________
      b.    hammer from glass        ___________________________________________
      c.    milk bottle from iron     ___________________________________________
      d.   power lines from glass  ____________________________________________

7.    Give an important reason each item below is made from the material listed:
      a.    babies bottle from plastic   ___________________________________________
      b.    car windscreen from glass        ___________________________________________
      c.    window frame from iron     ___________________________________________


CLASS RESEARCH PRESENTATION: A little chemistry history
Your mission: To find something interesting about the history of chemistry.
Pick a scientist or event from the list below. Research your topic for about 30 mins. 
[image: ]Make a 2 minute presentation about your topic to the class, using some relevant images. Only criteria is that the material has to be interesting science.
Choose from (or find your own topic):
William Perkin         Fritz Haber        Marie Curie      Manhattan project
Raid on Telemark     Otto van Guericke     Wilhelm Roentgen   Karl Scheele
Humphry Davy       Leo Baekeland         Henry Cavendish    Joseph Priestley

History of Gases
While scientists looked for new elements they ignored gases for many centuries. Why? It did not occur to anyone gases existed or that they contained particles.

Q. 1   What evidence or argument could you use to prove gases exist?

         ___________________________________________________________________

        ___________________________________________________________________

Q.2    What gases can you name?

	__________________________________________________________________________________________

Class discussion
Add magnesium to liquid A in a test-tube. Test the gas produced with a lighted match.
Liquids A, B and C are identified at the end of this task

What happens?  _________________________________________________________

The gas that goes pop is hydrogen.
Scientists at first though it was coming from the metal.
Repeat using zinc.
Repeat using magnesium and liquid B.

What conclusion can you draw? __________________________________________

Add chalk (calcium carbonate) to liquid A. Test the gas with a lighted match.

What happens? _______________________________________________________

Allow the gas to bubble through lime-water. What happens? _____________________
Use a straw to blow through a sample of lime-water. 
What conclusions can you draw?
_____________________________________________________________________

_____________________________________________________________________

Add a small amount of manganese dioxide to liquid C. Test the gas with a match. 

What happens? ________________________________________________________

What conclusions can you make about gases?
____________________________________________________________________

____________________________________________________________________

Write an equation in words for the reaction between liquid A (hydrochloric acid) and magnesium.
____________________________________________________________________

Try and write this equation using chemical symbols.

____________________________________________________________________

Notice how a chemical reaction works – atoms are not created, they just swap partners.
Liquid A: HCl.  Liquid B: H2SO4.  Liquid C: H2O2




[image: ]Elements around us
The available building blocks for all materials are displayed on the periodic table










Pick materials you can see around you in the class room and research what that material is made from. 
· Write the chemical symbols of the elements it is made from on post-it notes
·  Stick those notes to the item. Example: glass contains silicon and oxygen – put a post-it note on the window with Si and another beside it with O.





2.   Atomic structure
[image: ]
[image: ]




Atoms contain  ___________, ______________  and   ______________  . 
Atoms have a small, central nucleus containing ___________ and ____________, while the ___________ are located in shells around the nucleus.
Atomic notation is used to tell us how many protons, neutrons and electrons in each atom.

  
List all the things you know about this atom from this notation.

   __________________________________________________________________

  __________________________________________________________________


Atomic Number
The Atomic Number of an atom is equal to the number of protons it has in its nucleus. It is the number of the element in the Periodic Table. Protons have a positive electric charge on them.

E.g. Atomic Number of Helium = 2
       Atomic Number of Aluminium = 13

Look at your Periodic Table and write down the Atomic Number of each of the following atoms.
	Atom
	Atomic Number

	Oxygen
	

	Sodium
	

	Lead
	

	Silver
	

	Neon
	



Mass Number
The Mass Number of an atom is equal to the number of protons and neutrons it has in its nucleus.
Activity
1. What is the chemical symbol for sodium? ____________

2.  Sodium has 11 protons, 11 electrons and 12 neutrons. Draw the atom.

3. Nitrogen has 7 protons and 7 neutrons. How many electrons does it have? _____________
            Draw it below and represent it in atomic notation.





4. Draw each of the following atoms:
	Atom
	Protons
	Electrons
	Neutrons

	Lithium
	3
	3
	3

	Neon
	10
	10
	10

	Phosphorus
	15
	15
	16

	Potassium
	19
	19
	20

	Boron
	5
	5
	5

	Hydrogen
	1
	1
	0

	Lithium







	Phosphorus
	Boron

	Neon







	Potassium
	Hydrogen



Homework Sheet 1
1.   An aluminium cube has a side length of 2.5 cm and a mass of 24 g. Calculate the density of aluminium.
      _________________________________________________________________________________

2.   Gold metal turns to a liquid when it is heated to 1450 0C.
      a.    What property of gold is this change referred to?   ________________________________
      b.   Is this a high temperature for this change?               ________________________________
      c.   What does this say about the bonding in gold metal?
      ________________________________________________________________________________
3.   a.    State two differences in properties between metals and glass.
      ________________________________________________________________________________
     b.   State two differences in properties between metals and plastics.
     _________________________________________________________________________________

4.  a.   Where are gases found on the periodic table?     ______________________________________
     b.   A gas is produced in a reaction and it is tested with a match.
            List the possibilities of what might occur and the conclusion you might draw.

     ________________________________________________________________________________

     ________________________________________________________________________________


5.    Draw the following atom in detail      



 
Electron Configuration  
Essential Question:	What is the significance of the electron configuration?

· The number of electrons in an atom always equals the number of protons. 
· Electrons have a negative charge. 
· They fill shells (or orbitals) around the nucleus of an atom. 
· Inner shells fill first.
· The number of electrons fitting into each shell follows the rule   2n2   where n = the shell number.
                                Example: shell 3            2n2   = 2x32 = 18 electrons
· The outermost shell cannot hold more than 8 electrons.

According to these rules 
· In shell 1, up to  ___   electrons can fit.
· In shell 2, up to  ___   electrons can fit.
· In shell 3, up to  ___   electrons can fit. However the electrons will move further out if the outer shell looks like having more than __ electrons.
Fill in the table below:
	Name
	Symbol
	Atomic number
	Electron Configuration

	Hydrogen
	H
	1
	1

	Helium
	He
	2
	

	Lithium
	
	3
	2, 1

	
	
	
	

	Boron
	
	
	

	
	
	6
	

	
	
	7
	

	
	
	
	

	
	
	
	2, 7

	Neon
	
	
	

	
	
	
	

	
	Mg
	
	

	
	
	
	2, 8, 3

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	Ar
	
	

	
	
	
	

	Calcium
	
	
	



Groups:	Look at the electron configuration of each element and compare this to the groups of the periodic table.  What is the relationship (link) between groups and electrons? _________________________
______________________________________________________________________________________
______________________________________________________________________________________
Periods:	What is the relationship between the periods and electron configuration? ________________
_______________________________________________________________________________________
_______________________________________________________________________________________
Q.1	The electron configuration of different elements is given below. Identify in which period and group 	they should be placed.
a) 2, 3		group _________	Period _________
b) 2, 8, 6		group _________	Period _________
c) 2, 8, 8, 1	group _________	Period _________
d) 2, 8, 18, 6	group _________	Period _________

Q.2.	Use the periodic table to identify the elements whose electron configurations are listed above.
	a).	_______________________
	b).	_______________________
	c).	_______________________
	d).	_______________________

Q.3.	All atoms want to be stable (like the noble gases). How many electrons in their last shell do they 	need to be stable?     _________________

Q.4	What special name is given to the electrons in the last shell? (7 letters)	_____________________
Notes: Period Number:


Valence shell:

Group number:

Noble gases:


All atoms want to be like the 				(i.e. they want a 			).
A valence shell is considered to be full when it has				(except for Hydrogen and	   ).

Octet state:

Electron shell rule:


3.  Relative Atomic Mass
Atoms are too small to weigh easily. However, scientists can use a mass spectrometer to compare their masses.
[image: ]Light atoms are easy to deflect.
Heavy atoms are harder to deflect.

All atoms are compared to carbon.
Carbon is given a value of 12.

              mass spectrometer         
A mass spectrometer compares the mass of each element to that of carbon.
[image: ]
Carbon atoms are 12 times heavier than hydrogen atoms.
Magnesium atoms are just over twice the mass of carbon atoms. 
Therefore if carbon has a value of 12, hydrogen will be 1 and magnesium 24.3.
 Questions
1.   What will you expect the relative atomic mass of each of the following atoms to be:
      Titanium: It is 4 times heavier than carbon             _____________________
      Uranium: It is 238 times heavier than hydrogen     _____________________
      Antimony: It is 10 times heavier than carbon         _____________________
      Helium: It is a third of the mass of carbon.            ______________________

2.    Use a periodic table to write the relative atomic mass of 
     copper    _______________                nickel    _______________________
     strontium ______________                 lead       _______________________

3.   Relative atomic masses can be used to find the relative mass of compounds.
      What is the relative formula mass of each of the following:
a. water, H2O             =  2 x H  + O = 2 + 16   =  18
b. carbon dioxide, CO2  _____________________________________________
c. HNO3               __________________________________________________
d. NaCl                __________________________________________________
e. HCl                  __________________________________________________
f. LiOH               __________________________________________________
g. Cu(OH)2          __________________________________________________

How does relative mass help?
Grape                                                     Apple                                                Pear                       
Apples weigh 3 times grapes.             Pears weigh 4 times grapes
You have relative masses but not exact masses.

1. Make a scale of the three fruits and what they weigh.

______________________________________________________________________

2. You have 4 grapes and 4 apples. How much heavier are the apples than the grapes?

______________________________________________________________________

3. You have 280 grapes and 280 apples. How much heavier are the apples than the grapes?

______________________________________________________________________

4. You have  50 kg of grapes. I want to order the same number of pears – what mass do I order?

______________________________________________________________________

5. You have  50 kg of grapes. I want to order the same number of apples – what mass do I order?

______________________________________________________________________

6. You have a recipe that asks for twice as many grapes as apples. I have 100 g of grapes. What mass of apples do I require?

______________________________________________________________________

7. i. If a grape actually weighs 2 g, what do the other 2 fruits weigh?  ________________________

ii.  If you have 250 g of grapes, how many grapes have I got?              ________________________

iii.  What is the formula I am using?

8. If you want an equal number of atoms as 12 g of carbon, what mass of oxygen should you use?

____________________________________________________________________________

9. If you want twice as many atoms of oxygen as 12 g of carbon, what mass of oxygen should you use?
 
           ___________________________________________________________________________



4.    Metals
Essential Question:	How do metallic bonds formed?
Experiment 3: Examining metals

Aim: To investigate the properties of metals.

Background: You will know the term ‘metal’ but may not have stopped to consider what makes something a metal. This experiment will look at the characteristic properties of metals and investigate whether there is much variation in these properties.

Workstations: 
You are supplied with samples of many different metals.
1.    Make a table to compare these metals. Choose suitable ‘properties’ to compare each  eg.  Corrosion 
       resistance.

2.    Calculate the densities of the metal cubes provided.


Questions
1.    Do all metals behave the same? Explain your answer.

       ________________________________________________________________________________

       ________________________________________________________________________________

2.   The base of saucepans are often made from copper. 
      a.   What does this say about copper?  __________________________________________________

      b.   Why is the whole saucepan not made from copper? ____________________________________

3.   Give a reason why lead is used to fix holes in spouts.

      ________________________________________________________________________________

4.   Give two reasons tin is used on the inside of tins of fruit.

      ________________________________________________________________________________

5.    Where on the periodic table are the ‘useful’ metals located?   ______________________________
6.    Walk through your school grounds and make a list of 10 metal objects and
· the metal you think they are made from
· why that metal was chosen for that task?






Reactivity of metals
Aim: To rank available metals in order of reactivity.

Method
You are supplied with samples of iron, copper, zinc, magnesium and calcium.
Add a sample of each to a beaker of water – record if they react.

Add a sample of those not reacting in water to 2M acid – record order of reactivity
Add those still not reacting to 4 M acid – record reactivity.

Include the metals demonstrated by the teacher to come up with an order of reactivity of metals.

 _________________________________________________________________________________

How does the reactivity relate to the periodic table?

_________________________________________________________________________________

_________________________________________________________________________________

Write a balanced equation for the reaction of zinc and hydrochloric acid and for the reaction of sodium in water.
_________________________________________________________________________________

Add a sample of magnesium to copper sulfate
Add a sample of copper to magnesium sulfate. Compare both. Link your observations with the order of reactivity you found.

__________________________________________________________________________________

__________________________________________________________________________________


Metallic bonding: is the bonding that occurs between _________  ____________.

Properties of metals:
· They are  ___________________________________________________________
· They are ___________________________________________________________
· They are malleable (__________________________________________________)
· They are ductile (____________________________________________________)
· Most have a high melting point
Metallic atoms have low electronegativities (i.e. lose their valence electrons easily).  Once a metallic atom has lost its outer shell electron, it becomes a ___________________ charged cation that has achieved the octet state. The metallic structure is made up of an array of cations with the electrons free to move between all the cations.
[image: bondmetal]

[image: http://hrsbstaff.ednet.ns.ca/dawsonrj/11%20Chem/Chapter%20notes/Chapter%208%20notes_files/image001.jpg]








Metallic bonding is fixed cations in a ‘sea’ of delocalised electrons.

 Fill in the table below: 
	Property
	Meaning
	Why metals have this property.

	Malleable
	
	

	Ductile
	
	

	Conduct electricity?
Yes/no
	
	

	lustrous
	
	

	Relatively high melting and boiling points
	
	



Atoms rarely exist by themselves. Most will bond (join) with other atoms to form molecules or lattice structures. There are 3 main types of bonding: metallic (metal to metal), ionic (non-metal to metal) and covalent (non-metal to non-metal).

[image: ]Chemistry homework sheet 2

1.    a. What element is this?    ______________


       b.  What is its atomic notation? (eg.  ) _________

       c.  Is this element a metal or a non-metal? ______________

2.    a.   What is the electronic configuration of titanium (atomic number: 22) ____________________

       b.   What is its atomic notation? _________

3.   a.   Which element is the most reactive out of Calcium, Tungsten and Caesium?  __________
[image: cid:c459cf24-b820-47d2-9d61-73f039e10fc8]
      b.   What is the period and group number of that element?   ______________________

      c.    How many protons, neutrons and electrons does it contain?  ___________________

4.     a.   What period and group is argon in?   _________________________

        b.    Name 2 elements with similar properties to argon? _____________________________________

         c.    Show the atomic configuration for argon.    ____________________

5.    Select the more reactive metals from the list below __________________________________________
        Potassium     Iron      Sodium      Copper    Magnesium       Calcium       Zinc

6.    An extension question.
       Write a balanced equation for the formation of iron oxide, FeO.

         _________________________________________________________________________________

[image: ]7.     a.   What are the light yellow particles? __________________________

        b.   What are the orange particles?   ____________________________

        c.    Why does this substance conduct electricity?

               ____________________________________________________

8.    a.   Name the element found in group 2, period 4.   _______________________
       
        b.  Name two elements with similar properties.          ______________________________________

 9.   a. What is the relative atomic mass of?   tellurium  _____           silver  _______

       b.  What is the relative molecular mass of?   methane CH4 ______  hydrogen peroxide  H2O2 ______

10.    Which one of these two reactions will occur? Explain your answer and complete an equation for the 
         reaction.
               potassium and zinc chloride  
               zinc and potassium chloride    





5.   Ionic compounds
Essential Question:	When and how do ionic bonds form?

[image: ]

Example 1:   Sodium    11Na

Electron configuration is  _____________
To complete its outer shell, it will   __________ electron to form _____.


Example 2:   Sulfur    16S

Electron configuration is  _____________
To complete its outer shell, it will   __________ electron to form _____.










Question 1:  Work out the ions of the following:
The first one has been done for you.
	Atom
	Atomic number
	Atom electron configuration
	Achieve full valence shell.  Gain or lose electrons?
	Ion formed electron configuration
	Cation or Anion
	Ion symbol and charge

	Na
	11
	2,8,1
	lose
	2,8
	cation
	Na+

	K
	
	
	
	
	
	

	
	12
	
	
	
	
	

	
	
	2,8,7
	
	
	
	

	N
	
	
	
	
	
	

	
	5
	
	
	
	
	

	
	
	2,8,3
	
	
	
	

	F
	
	
	
	
	
	

	Li
	
	
	
	
	
	

	
	
	2,2
	
	
	
	

	Ca
	
	
	
	
	
	

	
	
	2,6
	
	
	
	

	
	10
	
	
	
	
	



Question 2:
What two things do you notice about ion formation and the periodic table? (Hint 1: groups,  Hint 2: metals/non-metals)
1. __________________________________________________________________________________________________________________________________________
2. __________________________________________________________________________________________________________________________________________
Ionic Bonding notes:___________________________________________________________________










Question 3: 
Show the transfer of electrons for the following;
a. Li and F


b. Mg and O


c. Mg and Cl


d. Be and O


e. Ca and F


Writing IONIC FORMULAS
Essential knowledge:		Be able to write an ionic formula and name the 					resultant compound.


                                                                                                                      Non-metal
Metal



                                                                                                 electronsMetals give electrons to non-metals and an ionic compound is formed.


Ionic compound





Practice Question 1
 Consider lithium and fluorine

1. What ion does each form?    _____________________________________


2. What ratio of atoms will balance the charges?	 Ratio _______


3. Write the chemical formula.     _______________

4. Name the compound (The cation name stays the same but drop the ending of the anion and change it to ‘ide’)         ____________________________________

Practice Question 2
Consider sodium and sulfur.

1. What ion does each form?    _____________________________________


2. What ratio of atoms will balance the charges?	 Ratio _______


3. Write the chemical formula.   _______________


4. Name the compound (The cation name stays the same but drop the ending of the anion and change it to ‘ide’)               ___________________________________
 
Can you notice a short cut?		Show cross over method


Na+     +     S2-				Na2S

Practice question 3: Explain each step of the diagram below.

 13Al   2,8,3                         9F     2,7
        [image: ][image: ]



[image: ][image: ][image: ][image: ]


Practice Question 4:
Write the ionic formula for the following and name the compound.
a) K and N


b) Na and O


c) Ca and O


d) Al and O


e) Mg and N

Polyatomic ion:  An ion made up of more than one atom, for example NH4+ and CO32-.
[image: ]


REMEMBER: 




Alternative representation for ionic formulas
Ask one student to use Excel to create a grid of K+ ions.[image: ]
Photocopy this onto a sheet of yellow paper.
Ask a student to cut these ions out.
Do the same for Li+, Ag+  and NH4+.

For Mg2+ and Ca2+ make the cells twice as wide and for Al3+, three times as wide. See sample formulas below.
Repeat for cations but copy these onto a different colour paper.
Mix all the pieces together and ask students to take cations and anions and to make correct formulas. A correct formula will be a rectangle in shape.
Write the formulas on the board and name the compounds – a few examples are given below.
[image: ][image: ] [image: ] [image: ] 
KBr                                KNO3                        MgBr2                                                             Mg(OH)2
potassium bromide         potassium nitrate                   magnesium bromide                                       magnesium hydroxide

What’s in a formula?
You should have noticed in chemistry that each substance has some sort of chemical formula e.g. carbon dioxide is CO2. Does it matter how exact this formula is and what can we learn from a formula?

Materials:  iron nail, sulfur, iron sulfide, iron(II) sulfate, iron(III) sulfate, iron nitrate, magnet

1.     Iron and sulfur
Examine your sample of iron and your sample of sulfur. Describe each and test each with a magnet.

Iron description: _______________________________________________________________

_____________________________________________________________________________

Sulfur description: _______________________________________________________________

_____________________________________________________________________________

Question: If iron and sulfur react to form a compound, will the compound be magnetic? Will it be a hard, tough solid?

________________________________________________________________________________

2.   Compounds of iron and sulfur
Several compounds of iron and sulfur are supplied for you. For each compound, fill in a row of the table below.
	Name
	Formula
	Magnetic? 
	Description 

	

	
	
	

	

	
	
	

	

	
	
	

	

	
	
	



What conclusions can you draw? 
Are the properties of a compound an average of those of the element?

____________________________________________________________________________________


Do all compounds of iron and sulfur behave the same?

___________________________________________________________________________________

What patterns are there in the naming system of elements?
What will be the difference between zinc carbide and zinc carbonate?
__________________________________________________________________________________

What will the name of the compound formed from aluminium and nitrogen be? _________________

What will the name of the compound formed from aluminium, nitrogen and oxygen be? __________


Salt
Salt has a formula NaCl. It is quite edible and is often added to food. It is safe to handle.
Salt is made from sodium and chlorine. Research the properties of sodium and chlorine.

Sodium properties _______________________________________________________

______________________________________________________________________

Chlorine properties ______________________________________________________

______________________________________________________________________

Conclusion: Are the properties of a compound a combination of the elements it is made from?

________________________________________________________________________________


H2O  vs  H2O2
Care – do not get hydrogen peroxide on your hands, rinse off quickly if you do.
Task:
1.    You are supplied with a sample of H2O and a sample of H2O2.

Describe the appearance of each: ______________________________________________________

2.    Add 20 mL of water to a 100 mL measuring cylinder. Add 20 mL of hydrogen peroxide to a different measuring cylinder.
Add a few drops of detergent to each.
Add a small amount of manganese dioxide powder to each measuring cylinder.

What do you observe?  ________________________________________________________________________

_______________________________________________________________________________________

Can you write an equation for the reaction which occurred?

_______________________________________________________________________________________

Uses of hydrogen peroxide. Google its uses. What are they? ______________________________________

_______________________________________________________________________________________

Conclusion: Does the change in formula (H2O  vs  H2O2)  make much difference?

_______________________________________________________________________________________



Ionic Structures
Growing crystal salts– Prac
Students prepare saturated solutions of copper sulfate or sodium chloride. 
Allow the solutions to cool so that small crystals form.
Use these small crystals to tie to a twine to grow larger crystals.
Use stereo microscopes to examine the crystal shapes of a range of crystals.

Ionic structures form lattices as solids.
Handout ‘Models of Ionic Lattices’ diagram sheet.
[image: naclexpl]		[image: 200px-Sodium-chloride-3D-ionic]	[image: nacl]
As a solution, ionic lattices dissociate (break apart) into their constituent ions.

Properties of ionic compounds.
Hard
Brittle
High melting point
Conduct as liquid

Ionic structures form lattices.   Ionic formula only shows the ratio of the ions in the lattice structure.  An ionic bond is not uni-directional; it exists in all directions. In a crystal lattice, ionic bonding extends throughout the entire structure.



Experiment: Comparing copper sulfate and sugar (ionic vs non ionic)
Prepare a solution of sugar and a solution of copper sulfate.
Part A: Electrical conductivity.
A circuit containing a power supply, electrodes and a light globe is provided.
Test the electrical conductivity of each solution. What do you notice?
_______________________________________________________________________
Part B: Heat resistance
Add a sample of sugar to an ignition tube. Heat is slowly by passing the ignition tube in and out of the flame. Observe and record all changes.
_________________________________________________________________________
_____________________________________________________________________________________
Repeat for copper sulfate.
_________________________________________________________________________
_____________________________________________________________________________________
Conclusion. How are the properties of an ionic solid different from those of a non-ionic solid?
_________________________________________________________________________
_____________________________________________________________________________________

Homework sheet 3
1.   a.   Draw the electrons around both sodium and oxygen atoms.
   b.   Show how the electron arrangements will change if sodium and oxygen react to form a compound.
   c.   What will the chemical formula and name be of the compound formed?
     ___________________________________________________________________________________
  d.   What will the properties of this compound be?
    ___________________________________________________________________________________
2.   Give the chemical name of each of the following compounds.
      NaBr  ________________            NaBrO4   ________________________
      CuCl2   _______________            NaOH    _________________________
      AlN      _______________            NH4Cl     _________________________

3.   Write the chemical formula of each of the following compounds.
       potassium iodide ____________        potassium carbonate  _____________
       magnesium chloride   ________         zinc hydroxide    ________________
      magnesium nitride  ___________
4.    What is the relative formula mass of 
       -      silver nitrate   AgNO3                     __________________________________
       -      magnesium hydroxide  Mg(OH)2  ___________________________________
5.    Explain why ionic solids conduct as liquids but not solids.
      Use a diagram to assist your answer.


6.   Zinc can form ZnS   and ZnSO4
      a.  Name both these compounds.      ___________________________________________
      b.  Zinc metal conducts electricity. Will ZnS conduct electricity? Explain your answer.
       _____________________________________________________________________________
      c.   Will the properties of ZnS and ZnSO4 be similar? Explain your answer.
      ______________________________________________________________________________
      ______________________________________________________________________________



6.  CHEMICAL EQUATIONS
Essential Question:	What is a chemical equation & how do you balance it?

Reactants			Products

Chemical equations describe what happens during chemical reactions. It is a way to communicate detailed information into a single line.
[image: http://www.chem.ufl.edu/~itl/2045/matter/FG03_003.GIF]
Balancing Chemical equations:

· Chemical equations are a shorthand way of representing chemical reactions. 
· These equations take the form:
reactants → products
· The substances present at the start of a reaction are called the reactants, and the new substances formed are called the products.
· Look at the chemical equation shown below.
· Na + H2O → NaOH + H2
· There are two problems with this equation:
· it is not balanced
·  there are no subscripts of physical state shown.
· The correct way to write the equation is:
· 2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g)














Subscripts used
· s= solid			l= Liquid (water)			g = gas 
· aq = aqueous solution (something dissolved in water)


Writing balanced equations.
A balanced equation is a simple way to explain the changes occurring when substances react.

Process
1. Write the equation in words.
2. Replace the names with the correct formulas.
3. Balance using the coefficients in front of the chemicals.



Perform each of the following reactions and then use the three step process to write a balanced equation.

1. Sulfur and oxygen gas (Teacher demo: burn a small sample of sulfur in the fume cupboard on a deflagrating spoon. Use a Bunsen to start reaction.)
	Words
	

	Formulas 
	

	Balance 
	


   
2. Magnesium and oxygen gas. Burn a small sample in tongs. Use the Bunsen to start the reaction.
	Words
	

	Formulas 
	

	Balance 
	



3. Silver nitrate and sodium chloride solutions. Add a few mL of each to two test tubes. Pour one test tube into the other
	Words
	

	Formulas 
	

	Balance 
	



4. Sulfuric acid and sodium hydroxide. Add a few mL of each to two test tubes. Add a few drops indicator to sodium hydroxide. Pour one test tube into the other
	Words
	

	Formulas 
	

	Balance 
	



5. Light your Bunsen. This is a chemical reaction between methane and oxygen.
	Words
	

	Formulas 
	

	Balance 
	



 
Predicting the products
In many instances, the products of a reaction can be predicted by swapping of the ions.

Examples
sodium chloride   +  silver nitrate                     sodium nitrate   +  silver chloride
barium hydroxide +  magnesium sulfate          barium sulfate   +   magnesium hydroxide

Use the procedure above to complete the following equations in words, then to write a balanced equation.

1. copper sulfate     +   magnesium hydroxide               ___________ +  _______________
     
Equation in symbols ______________________________________________________________

2. potassium bromide   +   silver nitrate                 ___________ +  _______________
     
Equation in symbols ______________________________________________________________

3. sodium hydroxide  +  nitic acid (hydrogen nitrate)              ___________ +  _______________
     
Equation in symbols ______________________________________________________________

4. sodium carbonate +   calcium chloride              ___________ +  _______________
     
Equation in symbols ______________________________________________________________


Experiment
Use test-tubes to actually conduct each of the reactions above. For each reaction, what observations can you make?

1.       __________________________________________________________________________

2.       __________________________________________________________________________

3.       _________________________________________________________________________

4.      __________________________________________________________________________

Add ‘states’ to each chemical in your balanced equations. (aq) for solutions, (s) for precipitates.

Repeat reaction 3 but this time add a few drops of universal indicator to the base.
What did you notice this time?

__________________________________________________________________________________


Worksheet to teach balancing equations

Directions: 
1. Start Internet Explorer go to Classic Chembalancer. 
2. Click ‘Directions’. Read and understand the directions.
3. Click ‘OK’.
4. Click on ‘Start Game’
5. Try entering some numbers in the text boxes in front of each molecule. What happens?
6. If you forget the directions, click on the ‘How to Play the Game’ link. Click ‘OK’ when you finish reading them to return to the game.
7. When you think you have typed the right numbers in all the boxes, click the ‘Balanced’ button.
8. If you didn’t get it right, try again.
9. If you did get it right, then fill in the correct answers on this worksheet for #1.
10. Repeat steps 7-9 for the other 10 questions. 
11. Now do the two problems on the back of this worksheet. You can draw the molecules just like the program did to figure out the answer.

Questions
Fill in the blanks below as you go through the game. This is so I have a record that you did your assignment.

1. _____ Fe + _____ S        _____ FeS

2. _____ H2 + _____ Cl2        _____ HCl

3. _____ Mg + _____ O2       _____ MgO

4. _____ O2 + _____ H2       _____ H2O

5. _____ HgO       _____ Hg + _____ O2

6. _____ Ca + _____ H2O       _____ Ca(OH)2 + _____ H2

7. _____ CH4 + _____ O2     _____ CO2 + _____ H20

8. _____ Na2O2 + _____ H2SO4       _____ Na2SO4 + _____ H2O2

9. _____ N2 + _____ H2       _____ NH3

10. _____ Al + _____ O2      _____ Al2O3

11. _____ KMnO4       _____ K2O + _____ MnO + _____ O2














6. The Mole
[image: ]









The number of atoms in one mole of an element is _____________________________________

State the number of atoms in

· 3 mole of carbon   ________________             20 mole of helium ______________

· 0.44 mole of sodium   _____________              0.2 mole of oxygen _____________




To find the mass of one mole of an element simply add ‘g’ to the relative atomic mass of that element.
[image: ][image: ]











Find the molar mass of

nitrogen atoms __________                   nitrogen molecules   (N2)   ___________     

sulfur molecules (S8)  _________________________

Exercise:  Look at the elements on the bench and weigh out one mole of each.  Write down the element and the weight of one mole below.

e.g. Carbon 1 mole = 12.01g

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
How big is a Mole?
[image: StarnosedMole][image: Eastern Mole]

In chemistry it is not a cute animal that lives in the ground. 

A mole is the SI unit that describes the amount of a substance.
One mole = 6.02 x 1023 objects (Avogadro’s number)
In chemistry the objects are atoms and molecules.
6.02x1023 based on Carbon 12

Let’s think how large a mole really is... Let’s think of things we see every day!

· A mole of marshmallows would cover the planet Earth 12 miles high
· A mole of seconds would last so long, the universe would die out before it was done! 

· 1 Mole of marbles would fill the entire Grand Canyon and there would still be enough left over to displace all the water in Lake Michigan and a few other lakes! 

[image: ]









Question:	Find the molar mass of:
a) CO2						b)	C6H12O6
      c)	NH3                                                             d)        NO2

[image: ]Mole sheet

The photo shows sulfur piled up at a wharf.

Complete the following with reference to sulfur.

Relative atomic mass: _________________

Molar mass: _________________________

Explain how you could calculate the

· number of mole of sulfur in this pile ________________________________________

· number of atoms of sulfur in the pile. _______________________________________

If you had the same number of oxygen atoms as there are sulfur atoms here, how would the mass of the oxygen compare to the mass of the sulfur?

__________________________________________________________________________________

1. [image: ] What is this substance?
What is its molar mass?
If I have 180 g, how many lots (mole) do I have?
What formula have you just used?


[image: ]
2. This is methane.
What is its chemical formula?
What is its molar mass?
[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]If I have 8 lots (mole) of methane, what mass would I have?





What formula have you just used?



[image: ]
3. This is ammonia.
What is its chemical formula?
What is its molar mass?
What percentage of the mass of this molecule is nitrogen?

[image: ]
[image: ][image: ]







Question 1:
Ethanol C2H5OH is found in alcoholic beverages.  If one such beverage contains 4.6g of ethanol, how many moles does this represent?




b).		How many molecules of ethanol is this?






Activity:	 Find the number of mole (n) of the following substances on the benches:
n = 




a).  ________grams of glucose.

b). ____________ grams of Calcium Carbonate

c). ______________ grams of Copper

d). ______________ grams of Sodium Chloride

e)  _______________ grams of Potassium Nitrate


Question 3:	Which of the following substances has the greatest mass?
a). 	 220g of magnesium
b).  5 mol of sulfur
c).  1.02 x 1024 atoms of helium
d).  3 mole of carbon dioxide, CO2

Question 4:	Complete the following table:
	Substance
	Amount
(g)
	Molar Mass
(M)
	Number of atoms in the molecule
	Number of moles of substance
(n)
	Number of molecules
	Total number of atoms

	Water
	3.2
	
	
	
	
	

	Methane, CH4
	2.7
	
	
	
	
	

	Ammonia, NH3
	0.056
	
	
	
	
	

	Acetic acid, CH3COOH
	
	
	
	27.3
	
	

	Benzene, C6H6
	
	
	
	0.56
	
	

	Octane, C8H18
	
	
	
	2.34
	
	

	Ethanol, CH3CH2OH
	
	
	
	
	6.02 x 1023
	

	Ozone,
O3
	
	
	
	
	1.27 x 1021
	

	Sulfuric acid
H2SO4
	
	
	
	
	
	3.0 x 1026

	Carbon dioxide
	
	
	
	
	
	7.5 x 1025



Stoichiometry  (Putting mole theory to use)
Experiment 1.
Method
Weigh a piece of magnesium of length around 2 cm.
One third fill a large test tube with 2.0 M HCl
Add the magnesium to the acid and observe the reaction.
Weigh an evaporating basin.
Add the solution to the basin and boil the liquid away.
Reweigh the evaporating basin.

Questions
1.    Write a balanced equation for the reaction occurring.

       ___________________________________________________________________________

2.    Calculate the number of mole of magnesium that you started with.

       __________________________________________________________________________

3.    From your balanced equation, where has the magnesium gone?

      ___________________________________________________________________________

4.     How many mole of magnesium chloride should form?

      ___________________________________________________________________________

5.    What would this magnesium chloride weigh?

    ____________________________________________________________________________

6.    How did the mass you calculated compare with the mass in the evaporating basin?

     ___________________________________________________________________________

Experiment 2

Method
Add 20 mL of 0.1 M NaCl to a beaker.
Add 22 mL of 0.1 M AgNO3 to the same beaker.
Weigh a filter paper.
Filter the contents of the beaker.
Dry the precipitate in an oven.
Reweigh the filter paper and precipitate.

Questions
1.    Write a balanced equation for the reaction occurring.

       ___________________________________________________________________________

2.    Calculate the number of mole of sodium chloride that you started with.

       __________________________________________________________________________

3.    From your balanced equation, where have the chloride ions gone?

      ___________________________________________________________________________

4.     How many mole of silver chloride should form?

      ___________________________________________________________________________

5.    What would this silver chloride weigh?

    ____________________________________________________________________________

6.    How does this mass compare to the mass of the precipitate?

   ____________________________________________________________________________


Solution Concentration
When ionic solids are added to water and stirred, a solution forms. The strength of the solution is known as the ‘concentration’.

Each group in the class is assigned one of the following copper sulfate solutions to prepare 
[image: ]
	Group
	Amounts 

	1
	2 g in 50 mL

	2
	4 g in 50 mL

	3
	4 g in 100 mL

	4
	6 g in 50 mL

	5
	8 g in 50 mL


Sit all solutions side by side on the front bench

1. What do you notice about the solutions?  
__________________________________________________________________

2. Are the solutions all of different strength?
__________________________________________________________________

3. What is the science term for the ‘strength’ of a solution?  ____________________

4. What does the strength of a solution depend upon?

__________________________________________________________________
5. Write a formula to cover the strength of a solution.
__________________________________________________________________
6. If I add 5 g of salt to 50 mL of water and 5 g of sugar to 50 mL of water, will both solutions be the same strength?   ______________________

7. If I add 117 g of NaCl to one beaker of water, how many g of LiOH would I have to add to have the same number of particles?  ______________________
From these questions, it can be seen that the concentration depends upon the amount of material and the volume.


[image: ]     c =         where c = concentration in M  (mole per litre), V = volume in Litres, n = mole

    


Questions
1.   Give three examples where the concentration of a solution is important.

_________________________________________________________________________________

_________________________________________________________________________________

2.   Find the concentration of the following.

a.  2.5 mol of NaOH in 5 L of water                    b.   0.74 mol of NaCl in 550 mL of water

________________________________                _______________________________

      c.    0.42 mol of HCl in 3.6 L of water                  d.    0.002 mol of CuSO4 in 5.6 mL of water

           ________________________________                ________________________________

3.   Find the number of mole in each of the following.

a. 2.6 L of 0.25 M NaOH                                   b.   430 mL of 0.12 M  NaCl 

________________________________                _______________________________

      c.    850 mL of 2.5 M CuSO4                                d.    3.5 L of 1.2 M HCl

           ________________________________                ________________________________


4.    Find the concentration if

a.   15 g of NaOH is added to 400 mL of water.

                _______________________________________________________________________

b. 38 g of NaCl is added to 2.5 L of water.

                _______________________________________________________________________


5.    What mass is required to prepare

a.  620 mL of 0.53 M NaOH

[image: ]_________________________________________________________________________

b. 5.0 L of 2.5 M HCl?

_________________________________________________________________________

6.   Each 10 mL saline solution has a concentration of 0.9 % m/v NaCl. What is the mass of 
      NaCl in each tube?
     What mass of NaCl is needed to make a packet of 50?

     _____________________________________________________________

7.     Vodka: 39% v/v ethanol. What is the volume of ethanol in a 750 mL bottle?

[image: ]      __________________________________________________________

8.    Windex: 1.5 % m/v ammonium hydroxide. What is the formula of
[image: ]       Ammonium hydroxide?
      What mass of ammonium chloride is needed to make
[image: ]      A 500 mL solution?
   
       _____________________________

       _____________________________

9.   Vinegar contains 5 g of ethanoic
      Acid per 100 mL.
     What is the formula of ethanoic acid?
      What mass is needed to make 750
       mL of vinegar?

    _____________________________________________________________________




Titrations

Part A: Acid Base Reactions and Indicators

1. Add  5 ml of 0.1 M hydrochloric acid to a test-tube.
           Slowly add 10 ml of 0.1 M sodium hydroxide to the test-tube.
           What did you see?
        _________________________________________________________
 

2. Repeat the above procedure but add 5 drops of phenolphthalein indicator to the test-tube before the sodium hydroxide is added.
           What did you notice this time?
         ________________________________________________________

        If it takes 5 mL of base to change the colour of 5 mL of acid, what conclusion can you draw 
          about the concentrations of the solutions?

          _______________________________________________________________________
      
         
        If it takes 10 mL of base to change the colour of 5 mL of acid, what conclusion can you draw 
          about the concentrations of the solutions?

          _______________________________________________________________________
      
[image: ]
3. A student finds that it takes 20 mL of base to 
cause a colour change in 60 mL of 1.0 M acid.

What is the ratio of concentration between the 
acid and the base?  _____________

           What is the concentration of the base?                                60 mL of 1.0 M acid       20 mL
 
          _______________________________________________________________________

          Can you make a formula to handle any combination of volumes?

  


Example 1   It takes 74 mL of 1.6 M acid to balance 20 mL of base. What is the base 
  concentration?

      ______________________________________________________________________________

 A more formal procedure to follow on example 1 would be:
         
          Calculate the number of mole of acid  _______________________
 
        The number of mole of base is the same = _____________________

        Calculate the concentration of the base   _______________________

Titration: A titration is a way of finding the concentration of either an acid or a base.
 
Concentration of an acid? Add a base of known concentration and compare the volumes.

Concentration of a base? Add an acid of known concentration and compare the volumes 


Example 2 Add 5 ml of 0.1 M sodium hydroxide to a test-tube.
      
       How many mole is this?           _____________________________________________

       How many mole of 0.5 M hydrochloric acid will be required for a colour change?

       ______________________________________________________________________

      How many mL is this?    ____ 
      Test your prediction.

 


Full scale Titration: With pipettes and burettes

Aim: To find the concentration of a NaOH solution.

A solution of sodium hydroxide of unknown concentration is provided. 
1. Pipette 20ml of this solution into 3 separate flasks.
2. Add 5 drops of indicator.
3. Add 0.1 M HCl to the burette.
4. Perform 3 careful titrations.
5. Use the average titre to calculate the concentration of the sodium hydroxide.

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________






Experiment: Analysing vinegar

Vinegar contains an active ingredient   ethanoic acid.
1. Research please 
· whether ethanoic acid is harmful, H
· whether all vinegars are the same
· the chemical formula of ethanoic acid
· why people buy vinegar.

2. Tell me how we will determine the concentration of ethanoic acid in vinegar. Draw the set-up to use and the chemicals to use.

3. Conduct your titration and calculate a concentration.




[bookmark: _Hlk527908702]





COVALENT BONDING 
Essential Question:	When and how do covalent bonds form?
When lithium bonds with fluorine, it is straightforward to picture each lithium atom donating one electron to each fluorine atom.
What happens however if 2 fluorine atoms bond? How can it work for them to both complete their outer shells?

_________________________________________________________________________

_________________________________________________________________________

The fluorine atoms share an electron each – this is called covalent bonding.
[image: ]
A molecule of fluorine is formed, represented as   F- F    or F2.





Covalent bonding only occurs between _________________ and  ____________________.

The atoms in covalent bonding achieve the octet state by ___________________________.
[image: ]
[image: ]E.g 	H2 







Explain how each of the following can form molecules by sharing
a. oxygen atoms                                               b.      hydrogen chloride


c.   nitrogen atoms                                              d.      nitrogen and hydrogen atoms



Electron dot diagrams (Lewis diagrams) are a good way to show covalent electron sharing.  Electron dot diagrams show only the ______________________________
__________________________________________________________________________

[image: http://upload.wikimedia.org/wikipedia/commons/2/22/Electron_shell_010_neon.png][image: http://www.grandunifiedtheory.org.il/Book5/html/Neon_Ne_atom_structure_files/image018.gif]Instead of drawing Neon like this 		  or like this	[image: electron dot structures] the lewis diagram would simply be drawn like this: 		showing the symbol and the valence electrons only.
[image: http://www.geojeff.org/course-materials/physical-geology-lab/lab-2-minerals-i/basic-chemistry/bonding/chlorine-gas-molecule.jpg]

Instead of drawing Chlorine gas (Cl2) like this 				the lewis diagram would simply look like this:
[image: http://www.m2c3.com/chemistry/VLI/M1_Topic3/Cl_Lewis_Dot.gif]
											Cl		Cl
Single bond (only shows the shared electrons.)



On the Chlorine diagram above, label the non-bonding electron pairs and the electrons available for bonding.

Both Chlorine atoms achieve the octet state by sharing one electron each.  Note that both the atoms nucleus and all inner shell electrons are replaced by its element symbol.  The valence electrons are represented by dot or crosses around the symbol in a square arrangement.  If there are more than four electrons they are arranged in pairs.  Pairs of electrons are known as lone pairs (non-bonding electrons) and the single electrons (dots or crosses) are known as bonding electrons.
[image: http://1.bp.blogspot.com/_wovX12shpLo/TNjLii_UHvI/AAAAAAAAAA8/cKBv6kY-lFw/s1600/Untitled3.jpg]Examples: 		
1. Carbon has 4 valence electrons and the lewis diagram would look like this:
The carbon atom has 4 electrons available for bonding (bonding electrons)
and no lone pair electrons.
[image: http://1.bp.blogspot.com/_wovX12shpLo/TNjLii_UHvI/AAAAAAAAAA8/cKBv6kY-lFw/s1600/Untitled3.jpg]
2. Fluorine has 7 valence electrons and the lewis diagram would look like this:
The fluorine atom has 1 electron available for bonding (bonding electron)
and 3 lone pairs of electrons.



[image: ]Covalent bonds can be single, double or triple bonds depending on how many electrons are shared.





Question:  Complete the following table.
	Group
	Element symbol
	Valence electrons
	Electron dot diagram
	Lone pairs
	Bonding electrons

	4
	C
	4
	[image: http://1.bp.blogspot.com/_wovX12shpLo/TNjLii_UHvI/AAAAAAAAAA8/cKBv6kY-lFw/s1600/Untitled3.jpg]


	0
	4

	16
	O
	6
	[image: http://cmhsbonding.wikispaces.com/file/view/Oxygen_lewis_structure.JPG/52890566/Oxygen_lewis_structure.JPG]


	2
	2

	17
	F
	
	



	
	

	
	N
	
	



	
	

	
	Se
	
	



	
	

	
	Br
	
	



	
	

	
	P
	
	



	
	

	
	Xe
	
	



	
	




Remember 
· Place the dots/ crosses in a square pattern around each atom.
· If there are more than 4 electrons they are arranged in pairs


Electron dot diagrams for Molecules
Rules for drawing electron dot diagrams for molecules:
1. Draw the electron dot diagram for each of the atoms in the molecule.
2. Bonding electrons are available for sharing to form a covalent bond.
3. Lone pairs (paired electrons) do not participate in the bonding
4. The atom with the most bonding electrons should be placed in the centre (central atom) with the other atoms bonded to it.
5. In the resulting diagram, all electrons must be paired and each atom except hydrogen must be surrounded by eight electrons.
For example
[image: lewdot11.jpg (11790 bytes)]Water (H2O)
Note that each element achieves a full valence shell,
by sharing electrons.  Oxygen achieves 8 electrons and each hydrogen achieves 2 electrons in their valence shell.


Oxygen (O2)
[image: Lewis electron dot structure for oxygen][image: O with 6 Dots][image: O with 6 Dots]+			=

1. Draw electron dot diagrams to show the bonds between each of the following molecules:
a).	F2


b).	Methane (CH4)


c).	Iodine (I2)


d).	Nitrogen (N2)	


			
e).	Ammonia (NH3)



f).		C2H6	(Ethane)		



g).	Hydrogen (H2)		


	
h).	C2H4 (Ethene) –used to produce ethanol 

[image: ]


i).		HCN (hydrogren Cyanide)






Discrete Molecules:
Discrete definition:  A separate independent unit.
Covalent compounds are the only compounds that can form discrete molecules.  (i.e. ionic and metallic compounds cannot form discrete molecules).  E.g. you can isolate a molecule of sugar, but you cannot isolate a NaCl as it is part of a lattice.



Structural Formula for molecules
Electron dot diagrams can be simplified by substituting a dash for each shared pair of electrons.
For example:
Water (H2O)
[image: lewdot11.jpg (11790 bytes)]		Electron dot diagram				Structural formula
[image: Water][image: http://t1.gstatic.com/images?q=tbn:ANd9GcS9f69EIlkyBMDPlu9R36FOEc9XxCdDj2AuYNRbEJQmaPDtAZUr]
										or	

Oxygen (O2)
		Electron dot diagram				Structural formula
[image: http://t2.gstatic.com/images?q=tbn:ANd9GcQ3kJwyjWOzoeHRS-lAD2NKS-tw9V3ZpoUJ6EaJoAF8_cYB4anZLA][image: http://t0.gstatic.com/images?q=tbn:ANd9GcTHY9bHTpx8gSCMa4YeN5S-UantwUqoFr9_qrfw5IsFigmVHzlXBg][image: Lewis electron dot structure for oxygen]
										or

2.  Go back to the previous question and add the structural diagram for each molecule.



Molecular Shape
Lewis diagrams tell us how the atoms in the molecule are bonded to each other; however, it does not tell us the shape of the molecule.  Molecular modelling helps to give us a 3D image of the molecule.  The molecular shape helps us to better understand the behaviour of the molecule.  
To determine the shape of the molecule the VSEPR theory is used.  Valence Shell Electron Pair Repulsion – VSEPR.  The VSEPR theory states that the electrons will take the shape that minimises electron pair repulsions.  In other words, the electron pairs in the molecule repel each other and take up positions as far from one another as possible.  
[image: ]
1. Draw the Lewis dot structure for the molecule and count the total number of single bonds, multiple bonds, and unpaired electrons. 
2. Determine the structural pair geometry for the molecule by arranging the electron pairs so that the [image: http://www2.chemistry.msu.edu/faculty/reusch/VirtTxtJml/Images/bonds.gif]repulsions are minimized (based on the table). 
3. Use the table above to determine the molecular geometry.

Note: that a wedge bond shows the bond is directed forward, a dotted line/ hatched
Line shows the bond is directed backwards and a straight line shows that the bond is
Directed into the plane of the paper.

Question: complete the following table:

	Compound
	Electron dot diagram
	Lone pairs
	Bonding pairs
	Shape diagram
	Name of shape

	NH3
	
	
	
	
	

	CF4
	
	
	
	
	

	C2FBr
	
	
	
	
	

	C2F2
	
	
	
	
	

	C2Cl4
	
	
	
	
	

	HOF
	
	
	
	
	

	H2O
	
	
	
	
	



Notes to self:



Common molecular Names:
	Name
	Formula

	Ozone
	

	Hydrogen peroxide
	

	Water
	

	Methane
	

	Ammonia
	

	Glucose
	

	Ethanol
	C2H5OH




Naming Covalent Compounds questions

Write the formulas for the following covalent compounds:

1)	antimony tribromide __________________________________

2)	hexaboron silicide __________________________________

3)	chlorine dioxide __________________________________

4)	hydrogen iodide __________________________________

5)	iodine pentafluoride __________________________________

6)	dinitrogen trioxide __________________________________

7)	ammonia __________________________________

8)	phosphorus triiodide __________________________________



Solutions
1)	antimony tribromide SbBr3

2)	hexaboron silicide B6Si

3)	chlorine dioxide ClO2

4)	hydrogen iodide HI

5)	iodine pentafluoride IF5

6)	dinitrogen trioxide N2O3

7)	ammonia NH3

8)	phosphorus triiodide PI3














[image: ]

[image: ]

[image: ]


RATES OF CHEMICAL REACTIONS  

Essential Question:	How can we speed up or slow down a reaction?

The speed that a chemical reaction occurs is known as the ‘rate of reaction’.  Some reactions occur within split seconds (e.g. explosions), other reactions occur very slowly (e.g. rusting of iron or ripening of fruit).

Factors that influence the rate of reaction are:
· Temperature
· Surface area
· Concentration of reactants
· Agitation (i.e. mixing/stirring)
· Catalysts

Rates and rhubarb
Aim: To investigate variables that influence the rate of a chemical reaction.

Part A: Rate and temperature

Background
[image: ]Potassium permanganate is a purple solution. The manganese atom has a high oxidation state in this compound. There are a range of reductants that can reduce the manganese and one of these is oxalic acid found in rhubarb and chocolate.

                                              Oxalic acid – C2H2O4
Half equation
C2H2O4(aq)      2CO2(g)  +   2H+(aq)  +  2e

Potassium permanganate is KMnO4
As the MnO4- is reduced, it forms the colourless Mn2+.

Note: In this experiment trends are evident but is difficult to draw precise quantitative results because there is more than one reaction occurring. There is also the complication that the Mn2+ produced in the reaction also acts as a catalyst for the reaction.

Materials
Rhubarb – from the fruit and vegetable shop!
(**Remove the leaves of the rhubarb plant – they are toxic if eaten)
0.1 M potassium permanganate
2.0 M sulfuric acid
hot plate
knife
thermometer

Prepare an acidified permanganate solution by adding 500 mL of 2 M sulfuric acid to 500 mL of 0.1 M KMnO4

Part A: Rate and temperature

Procedure

1.  Add 30 mL of acidified permanganate to a 100 mL beaker.
2.  Cut a 6 cm piece of rhubarb stalk. Cut this piece into 10 pieces.
3.  Record the temperature of the permanganate
4.  Add the rhubarb to the permanganate and time how long it takes for the permanganate to 
     go colourless. Stir gently.
5.  Repeat the procedure but this time heat the solution to 40 °C before adding the rhubarb
6.  Repeat the procedure but heat the solution to 60 °C before starting.

Part B: Rate and surface area

Procedure

1. You already have one reading for this section – it is the first reading in Part A when you 
    used a 6cm piece of rhubarb cut into 10 pieces
2. Repeat this procedure (30 mL of acidified permanganate) but cut the 6 cm piece of rhubarb 
    into about 30 pieces
3. Repeat this procedure (30 mL of acidified permanganate) but cut the 6 cm piece of rhubarb 
    into 2 pieces only.

Part C: Rate and concentration

Procedure

1.  Prepare a rhubarb solution by cutting two stalks of rhubarb, covering them in distilled 
     water and boiling the mixture for about 10 minutes. The rhubarb should fall apart in this 
     time. Filter the liquid to use for this experiment.
2.  Add 30 mL of permanganate solution to a beaker.
3.  Add 4 drops of the rhubarb solution and time how long it takes for the contents to go clear.
4.  Repeat the procedure using 8 drops of rhubarb solution
5.  Repeat the procedure using 12 drops of rhubarb solution


 6 marks allocated for the appropriate presentation of all results. 
This is 2 marks for each Part.


Questions

1.   a.   Write a balanced half equation for the reduction of MnO4- to Mn2+ in acid conditions.

            ____________________________________________________________________

      b.   Write a balanced overall equation for the reaction.

            ____________________________________________________________________

      c.   What is the oxidation number of manganese in MnO4-?

            ____________________________________________________________________

      d.  Why is it necessary to add sulfuric acid to the MnO4-?

            ____________________________________________________________________

  2 + 2 + 2 + 2 = 8 marks


2.   Explain how you know when this reaction is complete

      _______________________________________________________________________
1 mark

3.   Plot a graph of time for the solution to go colourless against the temperature (temperature 
      on the horizontal axis)
4 marks

4.   What conclusion can you draw from this graph?

      ________________________________________________________________________

      ________________________________________________________________________
2 marks

5.   The time for the solution to go colourless is not really the rate. 
      Calculate the reciprocal of each time value. Plot a graph of reciprocal against temperature.
3 marks

6.   Why is this graph a better representation of how rate varies with temperature?

      ________________________________________________________________________

      ________________________________________________________________________
2 marks
                                                                                                                      

7.    Explain why the rate of a reaction will change with temperature

      ________________________________________________________________________

      ________________________________________________________________________
2 marks

8.   Rhubarb is an organic substance. Is the rate of this reaction changing in the same way as 
      most organic processes that have enzymes acting as catalysts? Explain your answer.

      ________________________________________________________________________

      ________________________________________________________________________
2 marks

Part B

9.   How did you change the surface area of the rhubarb?

      _______________________________________________________________________
 2 marks

10. If you chop the first 6 cm piece of rhubarb into 2 and the second 6 cm piece of rhubarb 
      into 4, what ratio have you changed the surface area by?

      _______________________________________________________________________
 1 mark

11. What conclusion can you draw in Part B from the changes you made to the surface area?

                 
      _______________________________________________________________________

      _______________________________________________________________________
 2 marks


12. Do you think it would make any difference whether you cut across the rhubarb or along 
       the rhubarb.? Discuss.

      _______________________________________________________________________

      _______________________________________________________________________
 2 marks

13.  Give an example of a process where the surface area impacts the rate of a reaction i.e. 
      cooking time for chips compared to fries.

      _______________________________________________________________________

      _______________________________________________________________________
 2 marks

Part C

14.  What conclusion can you draw in Part C from the changes you made to the 
       concentration?

      _______________________________________________________________________

      _______________________________________________________________________
 2 marks

15.  Why does the rate change with concentration in a reaction?

      _______________________________________________________________________

      _______________________________________________________________________
 2 marks

16.  Give an example of a process where the concentration impacts the rate of a reaction i.e. 
       the effectiveness of a cleaning agent as its concentration is varied.

      _______________________________________________________________________

      _______________________________________________________________________
 2 marks

17.  If the leaves of the rhubarb plant are used instead of the stalk, the reaction rate is faster  
       still. What conclusion might you draw from this?

      _______________________________________________________________________

      _______________________________________________________________________
 2 marks


18.  Summarise what you have learnt about reaction rates in this experiment 

      _______________________________________________________________________
    
      _______________________________________________________________________

      _______________________________________________________________________
 3 marks
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Yr 10 Chemistry Research Task:  Absorbance of a solution and concentration.
Aims: To prepare an ionic solution.
           To investigate the absorbance of light of the solution.
           To investigate the relationship between absorbance and concentration.

Background
You have learnt about concentration of solutions this year. The concentration is important for many reasons. A very concentrated solution of ethanoic acid causes severe blisters to the skin but a dilute solution can be included in food (it is vinegar). 
In this task you will prepare a solution of a set concentration. You will investigate a method of determining the concentration of the solution. You will also practise how to dilute a solution accurately.
This task is an example of a scientific research project. All VCE science subjects require students to conduct an investigation, so this will serve as an introduction to this process.
As part of this task you have to state a hypothesis and you have to test that hypothesis. You will make a conclusion at the end about the accuracy of your hypothesis.

Completion
You will need to submit a report on this task and a poster that displays your results. The report will outline the steps you have completed, any measurements you have made and calculations you have needed to do. It will answer all questions posed on this handout.
Question
1.    Give an example where the concentration of a solution is important and why.
2.   Give an example of how you might be able to distinguish a concentrated solution from a weak one.
Your solution
You need to prepare a 0.20 M solution of one of the following:  CuSO4, NiSO4, Fe(NO3)3 or KMnO4.
(KMnO4 is much more intense than the others, just make it 0.01 M)
3.    Outline how you will prepare this solution in a volumetric flask, including any measurements you require.
4.    Describe the appearance of your solution.
Dilution
Use your 0.20 M solution to prepare solutions of the following concentrations: 0.15 M, 0.10 M, 0.05 M and 0.02 M.
Use the table below to show the measurements you used.
	Concentration    M
	Volume 0.2 M
	Volume water mL

	0.15
	
	

	0.10
	
	

	0.05
	
	

	0.02
	
	



5.     What do you observe about your solutions?


Your solution and light.
Place each of your solutions in front of a lamp and place a white sheet on the other side of your solution. 
6.    How might the most concentrated solution compare to the least concentrated?
Place your sample in the UV spectrophotometer and test it at various wavelengths, noting which wavelength it absorbs best at.
7.   You have just conducted a scan. What is a scan?
8.   When will a blue solution absorb best?
9.   When will a red solution absorb best?
Hypothesis
The spectrophotometer can be used to measure the concentration.
10. State a hypothesis about absorbance and concentration that you are going to test.
11. Explain how you will test this hypothesis.
12.  State 
· the independent variable
· the dependent variable
· a controlled variable
Conduct your investigation.
Graph your results.
What conclusion can you draw.
Make a poster to outline your hypothesis and the subsequent testing and conclusion.


Analysis of Cola Beverages

Aim: To analyse Cola soft drinks for -
· sugar content
· pH
· phosphoric acid concentration
· colouring agents

Background: Parents frequently warn their children of the ‘evils’ of drinking cola. Is there any basis to these fears?

Part A:     Ingredients      
Check the labels on each form of coke and record the ingredients in the table below.

	Coke
	Diet coke

	







	



Research: Pick three ingredients from the above list and research those ingredients – what is their role in the drink? Is the ingredient considered safe to consume?

1.   ____________________________________________________________________________________

      ____________________________________________________________________________________

      ___________________________________________________________________________________


2.    ___________________________________________________________________________________

      ____________________________________________________________________________________

      ____________________________________________________________________________________


3.    ___________________________________________________________________________________

      ____________________________________________________________________________________
      

Part B: pH

Use a pH meter or pH probe to record the pH of a variety of Cola soft drinks. Include a Diet version amongst the Colas tested.
	Drink
	pH

	
	

	
	

	
	

	
	

	
	



Record your results in the table provided.

Comment on the variations in your results.

________________________________________________________

________________________________________________________


What do dental guidelines say about acidity in drinks?

______________________________________________________________________________________

______________________________________________________________________________________

Part C:    Fact or myth?
What does the internet say about coke?

______________________________________________________________________________________

______________________________________________________________________________________

Test one of the myths about coke. What did you test and what did you conclude?

______________________________________________________________________________________

______________________________________________________________________________________


Part D:  Sugar Content: (One group only needs to do this)
Sugar content is estimated by – 
- evaporating the liquid from a 30 ml sample of normal cola
- evaporating the liquid from a 30 ml sample of cola with artificial sweetener
- comparing the mass remaining. The main difference between cola with sugar and cola with Nutra-sweet is the sugar. The mass of Nutra-sweet required per can is very little as it is almost 2000 times sweeter than sucrose.

Procedure: Weigh two evaporating dishes.
                  Add 30 ml of normal cola to one of the evaporating dishes.
                  Add 30 ml of diet cola to the other evaporating basin.
                  Weigh both.
                  Evaporate the liquid from both down to a thick sticky liquid BUT do not boil dry. The sugar 
                  decomposes if boiled dry.
                   Weigh both basins.

Calculate the % residue in each. This is roughly the % sugar.
How many grams of sugar per can does this work out to be?
Why is this only a rough estimate?
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________


Part E.            Caramel Colouring

Filter the Cola through powdered activated carbon in a burette. ( or through a typical home water filter unit ) The rate of filtering will be slow. Leave overnight if necessary.
[image: ]Very thin amount of cotton wool.
1. How successfully is it decolourised ?            

__________________________________________________

2. How does this process work?                                                

 _______________________________________________________________________________________

_______________________________________________________________________________________

3.  What is the role of the caramel?  __________________________________________________________

(The above will also work by adding two spatulas of charcoal to a beaker and stirring – leave a while then double filter)
Part F.      Acid Concentration                                       

The concentration of phosphoric acid can be estimated through titration with a base i.e sodium hydroxide.  
 
You are supplied with a sample of coke that has been diluted 1:2. Add it to a burette. 
Add 10 mL of 0.05 M NaOH to a flask and add 10 drops of indicator.
Titrate the coke and NaOH.
Use the titre obtained to determine the acid concentration of coke. Show your results below.

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________

_______________________________________________________________________________________




Some Practice Questions
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Source: Pearson Science 10
Some important terms:

Period Number:  


Valence shell:  

Group Number: 


Noble gases:  



Octet State:  


Electron Shell Rule:  
		


Ions:


Lattices:


Precipitate:


Aqueous Solution:


Reactant:


Anion:


Soluble:



Product:
[bookmark: _GoBack]
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TABLE 6.2 Shapes of some common molecules

Number of |  Number of
lone pairs bonding
around | electron groups
Lewis central | (pairs) around
Compound diagram atom central atom Shape | Ball-and-stick model | Shape diagram
methane H 0 4 tetrahedral lii
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ethyne Oforeach | 2foreachC linear
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Skills: numeracy, knowledge

1 Identify each of these reactions as a combination, decomposition, precipitation, combustion,
neutralisation or displacement reaction:

XY ->X+Y

methane + oxygen — carbon dioxide + water

X+Y->XY

acid + base — salt + water

clear solution + clear solution — solid powder + clear solution

Mg(OH), —» MgO + H,0

2Fe + 3CuCl, — 2FeCl; + 3Cu

Ca(OH), + ZHNO; — Ca(NO;), +H;0

2C,H, + 50, = 4CO, + 2H,0

SO, + 2NaOH — Na,SO; + H,0

iron + silver nitrate — iron(III) nitrate + silver

AgNO,,, + NaCl, — AgCl + Na O34

2C,Hg + 70, = 4CO, + 3H,0

solutions of lead nitrate and sodium chromate are added making a sodium nitrate solution and lead

- g 0 A6 oM

i

chromate powder
hydrochloric acid + sodium hydroxide — sodium chloride + water
zinc + copper(Il) sulfate — zinc sulfate + copper

HCI + NaOH — NaCl + H,0
AgNO;, + NaCl, ) — AgCly + NaNO

L ~ L - R -

3(aq)

2 Balance these combination reactions:
a _ Mg+_ 0,—»_ MgO

b H,+ Cl,—» HCl

(c P+ O,— POy

d CO,+ H,0—- H,CO,
e SO+ 0O;—= SO0

f: Co+ 0,—» CO,

g A0 ALO,

3 Balance these decomposition reactions:
a NaN; —»__Na+__N,

b HO-» H;+ O,

Science Dimensions 4 Homework Book:
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c KCIO; —» KCl+ O,
d H,0,—» HO+ O

& RGP0 O

4 Balance these precipitation reactions:
a __ Pb(NOy)y,y + —KCly—__ PbCly + __ KNOy,

aq

b ALSO);+ NaOH— A(OH);+ Na,SO,

5 Balance these combustion reactions:

a _ Fe+_0O,—»__FeO
b CH,06+ 0O;— CO;+ HO
c CH,+ 0O,—» CO,+ HO0

d CHs+ 0O,—» CO,+ HO

6 Balance these neutralisation reactions:

a KOH +___H,50,— __K,SO,+_H,0

b CaCO;+ NaOH— CaCl,+ CO,+ H,0

c CO,+ NaOH— Nz, CO;+ H,0

d BaCl,+ H,80,— BaSO,+ HCl

e HCl+ CaO— CaCl,+ H,0

f  HNO,+ NaCO;— NaNO;+ H,0+ CO,
g  HSO,+ NaOH— NaSO,+ H0

h | NILCls €0 Gl HO: N,

7 Balance these displacement reactions:

a Fe+__ AgNO; — __ Fe(NO;); + __Ag

b CuCl+ Zn— ZnClh+ Cu

i Science Dimensions 4 Homework Book
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Science understanding
“ Visual/Spatial ‘\ Logical/Mathematical

Electrons are arranged around the nucleus of an atom in shells. Electrons fill the shell
closest to the nucleus first, then the second, then the third shell and so on. A maximum
of 2 electrons can fill the first shell (rn=1), 8 the second shell (n=2), 18 the third shell
(n=3) and 32 the fourth shell (n=4). The numbers of electrons that a shell can hold is
calculated using the formula 272, where n is the number of the electron shell.

Use this information to determine the electron configuration and fill in the diagrams
to show how the electrons are arranged in the first 18 elements of the periodic table.
Sodium (Na) has already been done for you.
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Science understanding
%) Verbal/Linguistic

Recall your knowledge of the periodic

1

able to complete this crossword puzzle.

5 [6]
7
B
g 0 i1
[i2 73 iz
5
e Tm(E 77
B
19 20
Across Down
2 One of two special blocks of elements 1 Horizontal rows in the periodic table
at the bottom of the periodic tal ;.
P ble 4 Shows how electrons are arranged in
3 Extended 3D structure their shells
5 Formed when electrons transfer from 6 Bonding between non-metallic atoms

one atom to another
9 Exists as sole atoms

10 Number that tells you how many

protons are in the nucleus

12 Small group of atoms bonded

together
14
16
18

Different forms of the same element
Bonding based on an electron ‘sea’

Bonding that involves complete
transfer of electrons

19
20

Vertical columns in the periodic table

Group 18 gases

7 The lightest of all the elements

8 Non-metals that are in group 17

11

13
15
17

A special block of elements in
groups 3-12

118 of these are known to exist
Metals that are in group 1

Core of an atom
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2 State whether the following chemical equations are balanced or unbalanced.

(a) SO, + H,0 = H,SO,
sulfur trioxide water sulfuric acid
Balanced/Unbalanced:
(b) HCl + Na — NaCl + H
hydrochloric sodium sodium hydrogen
acid chloride
Balanced/Unbalanced:
(c) CHy, + 60, = 4Co, + 5H,0
butane oxygen carbon water
dioxide
Balanced/Unbalanced:
8 Balance the following chemical equations by filling in the blanks.
(@ 3H, + N, = 1 e
hydrogen nitrogen ammonia
(b) Mg + P, = 2Mg.P,
magnesium phosphorus magnesium
phosphide
(c) HCl + CuS0O, —> H,SO, + CuCl,
hydrochloric copper sulfuric copper(I)
acid sulfate acid chloride
(d) 2A1 et GuO = ALO. + Cu
aluminium copper(Il) aluminium copper
oxide oxide
(e) 3C + HNO, — €O+ 2H,0 G (O]
carbon nitric carbon water nitric
acid dioxide oxide

| g
Begy i
I
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Science understanding
@) Verbal/Linguistic

Recall your knowledge of chemical reactions by inserting words from the list to
complete the paragraphs below.

égitati(&n area balanced catalysts chemical reactions
combination concentration  conservation created decomposition
desﬁdyed ‘ electrons enzyméé . explosion insoluble oxygen
~ precipitation products rate  reactants rearranged redox

rusting several single solutions temperature

(a) Substances can be converted into different substances through

. The initial substances are known as the

and the substances that are produced are known as the

- During a chemical reaction, the atoms in the reactants

can be to form the products. However, the atoms can
never be or . This is known as
the law of of mass. Scientists communicate this by writing

chemical equations.

(b) Scientists classify chemical reactions into different types. Four types of

chemical reactions are 5 9

and reactions. During a
decomposition reaction, a reactant breaks into several
p
products. During a combination reaction, reactants

combine to form one product. A precipitation reaction occurs when two clear

mix to produce an solid. In a

redox reaction, atoms or are

transferred from one substance to another.

(c) The of a chemical reaction is how fast the reaction takes
place. An example of a fast chemical reaction is an .An
example of a slow chemical reaction is . Nature produces
its own chemical helpers, called , to increase the rate of

chemical reactions in your body.

(d) The rate of chemical reactions can be controlled by:
e controlling the

e controlling the of the reactants

e  controlling the surface of the reactants

°  stirring or mixing, which is also known as

e adding chemical helpers known as

3)]




image2.gif




image3.jpeg




image4.png




image5.wmf
m

V


oleObject1.bin

image6.jpeg




image7.png
w5 0% | 2 [ (@)
Bl LA 2R
N T R TR

[ oo | oot | es |
LT | OELT | 6891 | €491 | 6voT
uman | unciss | wmma | wngs | unutes
mls e s

ssouoy

g

= B
3 anl 8|

vy | unses

s | w

o | o | w | &
[ TIOT | T | 6% | 626
[ S e

m |
o | o

oo o | v

R

6| 1% | O | 60
unn
A
&
g
Wi
e
£





image8.png
electrons move around
the nucleus

small
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ey containing
positive
protons

Figure 236
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mass number =
number of protons
and neutrons —

X

atomic number = 5
number of protons

eg.
37 - 17 = 20 neutrons — 37

17 protons —17

Figure 2.3.8 Notation for the atomic number and
‘mass number of an atom.
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each 'H atom
has a mass of
approximately 1

12C = 12 exactly
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lons - what are they?

o lons are charged ‘atoms’

o lons have unequal numbers of protons and
electrons

o All atoms want to have a full valence (outer)
shell

e An atom will lose or gain electrons so that
their valance shell become filled

e They then become ions
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Polyatomic ions

o Not all ions are formed from single atoms.

o lons that are made up of more than one atom
are called polyatomic ions.

o For example, the sulfate ion (SO,2) is made
from 1 sulfur atom and 4 oxygen atoms
chemically bonded together.

Commn polyatonic ions
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A mole is defined as the amount of
substance that contains as many particles
(atoms, ions or molecules) as there are
atoms in exactly 12g of the 2,C isotope.

The number of carbon atoms in 12g of '2,C

isotope is:
602 000 000 000 000 000 000 000
or
6.02x 102

(Avogadro’s number)
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* Molar mass of Oxygen atoms
=mass of 1 mol of O atoms
=16g mol"
(i.e. 16g of oxygen contains 6.02 x 1023
atoms of oxygen)
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Molar mass

« The molar mass (M) of an element is
defined as the mass of 1 mol of the
element. The unit is grams per mole (g
mol).

* Molar mass of carbon atoms

=mass of 1 mol of C atoms
=12g mol"

(i.e. 12g of carbon contains 6.02 x 1022
atoms of carbon)
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Molar mass

* The molar mass of a compound is defined
as the mass of 1 mol of the compound
expressed in grams per mole (g mol).

e.g.1 Molar mass of water molecules
=mass of 1 mol of H,O molecules
=H 1) O(16)
= 18g mol"
Therefore 18g of water contains 6.02 x 1023
molecules of water.
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Number of moles

« There is a relationship between mass,
molar mass and number of moles.

m
n=—

M

n = number of mole

m = mass
M = molar mass
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Therefore 16.2g of acetic acid contains
0.27mol.

b) Solution

Number of molecules = n(CH;COOH) x (6.02 x 1023)
= 0.27x(6.02x1022)
= 1.63x 102

Therefore 16.2g of acetic acid contains

1.63 x 102 molecules of acid
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Question:
In 16.2g of acetic acid, CH;COOH, how many:
a) mol of acetic acid molecules are present?
b) Molecules of the acid are present?
solution:

mM(CH,COOH)

n(CH:COOH) = — —
M(CH;COOH)

m =16.2g
M = 12+(3x1)+12+16+16+1 = 60g mol'

n = 16.2/60
=0.27mol
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Covalent Bonding

e Molecules are held together by covalent
bonds.

e Covalent bonds are strong and difficult to
break.

e Small molecules usually exist as gases at
room temp (e.g. O,, CO,, Ny, CH,)

e Larger molecules tend to be liquid at room
temperature (e.g. benzene CgHg)
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Covalent Bonding

e The larger the molecule in the substance, the
more likely it is to exist as a solid at room
temp.

 e.g. sugar — glucose - CgH1,05 ‘j;?ff:“
—o_on
« Citric acid - CgHyO; et ; SH_:>}
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* Proteins HoQ
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