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Chemistry Literacy Skills
National 4 and 5

Unit 1 - Chemical changes and structure
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It is vital in chemistry you have opportunities to use, develop and consolidate literacy skills. Literacy skills are not only transferable, but are essential to success in chemistry.
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What is Chemistry?
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Look around. What objects do you see? What are they made of? How were these substances produced?

Chemistry is the study of what things are made of, how various substances react with each other and how one substance can be changed into another. One of a chemist’s most important tasks is to find out as much as possible about how substances behave and how they react.

Chemists obtain pure substances from the world around us. Chemists test substances in order to find out what they are made of and also to study their properties (that is, their appearance and their behaviour).
In manufacturing it is important to choose a material which has suitable properties for the item being made. For example, a ball-point pen is made from a rigid outer case (polystyrene), a metal clip (iron plated with chromium), a flexible inner tube (polythene) filled with ink and the ball is made of tungsten.

Chemists also study chemical reactions in which new substances are formed and find a use for them. Antiseptics, soaps, dyes, drugs and plastics have all been discovered as a result of the chemist’s work.

Another part of a chemist’s work is to separate one substance from another and to identify single substances. For example, water consists of a single substance, but air is a mixture of gases.

Iron, which is used to make cars and girders, is extracted from iron ore in a blast furnace. 
Plastics, which are used to make shopping bags, washing up basins and ball-point pens, are made from simple chemicals that are obtained from crude oil.

1. Which element is used to make the ‘ball’ in a ball-point pen?

2. Which metal is extracted from its ore using a blast furnace?

3. Which fossil fuel is used to produce plastics?

4. Use the information above to create a wordle or poster about chemistry.
Solubility Revision 
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	A

element


	B

mixture
	C

residue

	D

compound


	E

concentrated
	F

saturated

	G

solution


	H

dilute
	I

filtrate


Match the following definitions with the names in the boxes above.

Answer using the box letter only

1.    Substances which are made up of only one type of atom. 

2.    Substances made up of more than type of atom chemically joined. 

3.    Contain two or more substances NOT chemically joined.  
    
   

4.    Means there is only a little solid dissolved in a lot of water. 
   

5.    Means no more solid can be dissolved in the solution.  
             

6.    Formed when a solid is dissolved in water.  


    
   

7.    Means that there is a lot of solid dissolved in the water.                   

8.    The liquid which passes through the filter paper.

9.    The solid that collects in the filter paper.



10. James was carrying out solubility tests on a number of different substances. He found out that sodium chloride dissolved but calcium carbonate didn’t. He also found out that barium sulphate and copper carbonate were also insoluble but barium nitrate and copper nitrate dissolved.

      Summarise these results in a table with three headings.

[image: image18.png]For each of the following reactions, state the name of the salt
formed.

a) dilute hydrochloric acid + sodium hydroxide solution
b)  potassium hydroxide solution + dilute sulphuric acid
c) dilute nitric acid + magnesium oxide

d) calcium carbonate + dilute hydrochloric acid

e) magnesium + dilute sulphuric acid

f}  dilute nitric acid + sodium hydroxide solution

g) dilute sulphuric acid + lead(ll) oxide

h) dilute hydrochloric acid + zinc

i)  dilute nitric acid + sodium carbonate

j)  copper(ll) oxide + dilute hydrochloric acid

State the acid and alkali which can be used to prepare each of the
following salts.

a) sodium sulphate b) potassium nitrate
¢} lithium chloride

State the acid and metal oxide which can be used to prepare each
of the following salts.

a) magnesium chloride b) iron(Il} nitrate
¢} copper(ll) sulphate

State the acid and metal carbonate which can be used to prepare
each of the following salts.

a) zinc sulphate b) magnesium chloride
¢} calcium nitrate




11. 
Mrs. Drummond mistakenly returned valuable solid silver chloride (which is insoluble) to a bottle containing solid sodium chloride (which is soluble). 

      Describe clearly, using a labelled diagram, how she could recover the valuable silver chloride without any sodium chloride contamination.

12. Match up the word on the left with the definition on the right.
	Word
	Definition

	1. Solution

2. Solute

3. Solvent

4. Concentrated

5. Dilute

6. Saturated
	A. The solid which is dissolved to make a solution.

B. A solution which contains a small mass of dissolved solute.

C. A liquid with a solid dissolved in it.

D. The liquid in which a solid has dissolved to make a solution.

E. A solution which can dissolve no more solute at that temperature.

F. A solution which contains a large mass of dissolved solute.


[image: image19.png]For each of the following equations, cancel out the spectator ions to
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a) Kflag and OH (ag + HY(ag and NO3 (ag)
- K'ag and NO3 (agg + Hy00)

b) Ba2*(ag) and 2CI" (ag) + 2Na*(aq) and SO42" (aq)
- Ba2+SO42’ (s} + 2Na'(ag) and 2Cl (aq)

c) Ca2+(aq) and 20H (aq) + 2H%(aq) and 2Cl (aq)
— Ca2*(ag)and 2Cl" (ag) + Hy0()

d) Mg2*@g and SO4% ag + Pb2*ag and 2NOj” (ag)
N Pb2+SO42- (s) + Mg2+[aq] and ZNOS- (ag)

For each of the following equations, rewrite each substance to show
the ions which are present and cancel out spectator ions to form
the ion equation.

a) sodium hydroxide (ag) + dilute hydrochloric acid (aq)
— sodium chloride (aq) + water(])

b)  copper (II) sulphate (aq) + sodium carbonate (aq)
— copper(ll} carbonate (s} + sodium sulphate (aq)

c) sodium hydroxide (aq) + dilute sulphuric acid (aq)
— sodium sulphate (aq) + water(l)

d) sodium chloride (aq) + silver nitrate (aq)
— silver chloride (s) + sodium nitrate (aq)

For each of the following reactions write a word equation, rewrite
each substance to show the iorts which are present and then cancel
out spectator ions to form the ion equation.

a) potassium hydroxide solution with copper(ll) chloride solution
b) lithium hydroxide solution with dilute nitric acid

¢) magnesium chloride solution with lead(ll) nitrate solution

d} potassium hydroxide solution with dilute hydrochloric acid



Reaction Rates Deliberate Mistakes (Nat 4)

Task

The following text includes several mistakes – rewrite the text correcting the errors

Chemical reactions are happening all over the world all of the time, for example, petrol burning, sugar dissolving and water evaporating from puddles. Some reactions are very fast such as explosions and others are much slower such as iron rusting. 

The rate of a reaction can be increased by increasing the concentration of a solution, increasing the mass of a solid or increasing the temperature. One other way of increasing reaction rate is by adding a catalyst.

Reaction progress data can be plotted in graphs, which are always curves. A graph of volume of product against time will be a curve which starts off shallowly and then gets steeper. A graph of mass of reaction vessel against time will be a curve which starts at 0 and gradually increases up to a value where the reaction stops.
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Reaction Rates True or false (Nat 4)
Decide if the following statements are true or false; rewrite the false statements to give a correct statement.
1. Increasing the concentration of a reactant will increase the rate of reaction.

2. Increasing the mass of a reactant will increase the rate of reaction.

3. Increasing the particle size of a reactant will increase the rate of reaction.

4. Increasing the surface area of a reactant will increase the rate of reaction.

5. Increasing the temperature will increase the time taken for a reaction to occur.

6. Average reaction rate can be measured in mol l-1
7. Marble powder will react faster with hydrochloric acid than marble chips.

8. Effervescent vitamin C tablets will react slower with cold water than with warm water.

9. Reaction rate is always fastest at the start of a reaction.
10. It will take more time for zinc to react with 1 mol l-1 copper (II) sulphate solution than 0.5 mol l-1 copper (II) sulphate solution.
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Speed of Reaction (Nat 4/5)

You have found that smaller particle size and an increase in temperature 

speeds up a chemical reaction. 

If we were going to investigate the concentration of a solution, which one of the 

following pairs would be a fair experiment in comparing concentrations? 
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Naming Compounds (Nat 4)
Names often give you information.  The name ‘McDonald’ means ‘son of Donald’.  ‘Ben Aziz’ means ‘son of Aziz’.  The names of compounds also tell you something about them.

The name of a compound containing two elements always ends in the letters –ide.

	Compound Name
	Elements Present

	magnesium oxide
	magnesium and oxygen

	silver sulphide
	silver and sulphur


If a compound contains three or more elements and one of them is oxygen then its name usually ends in the letters –ate or –ite.

	Compound Name
	Elements Present

	calcium carbonate
	calcium, carbon, and oxygen

	lithium sulphite
	lithium, sulphur, and oxygen


Using the information above, complete the table below:
	Compound Name
	Elements Present

	hydrogen sulphide
	

	
	zinc, nitrogen and oxygen

	potassium chloride
	

	
	barium and nitrogen

	magnesium chlorate
	

	sodium nitrite
	

	zinc oxide
	

	
	sodium and chlorine

	copper bromide
	

	potassium iodide
	

	iron sulphide
	

	lead nitride
	

	
	lead and phosphorus


Naming Compounds (Nat5)
Copy and complete the table:
	Compound Name
	Elements Present

	calcium sulphide
	

	copper sulphate
	

	magnesium oxide
	

	potassium phosphate
	

	calcium carbonate
	

	potassium bromide
	

	beryllium chloride
	

	lithium nitrate
	

	
	potassium and oxygen

	silver chloride
	

	
	lead and sulphur

	
	iron and oxygen

	copper carbonate
	

	zinc sulphate
	

	
	iron, sulphur and oxygen

	
	potassium, carbon and oxygen

	sodium nitrate
	

	
	vanadium and oxygen

	arsenic iodide
	

	sodium nitrate
	

	calcium hydrogencarbonate
	

	carbon chloride
	

	
	sodium and fluorine

	potassium chromate
	

	iron bromide
	


Elements and the Periodic table (Nat 4)

	1. In the periodic table the elements are arranged by increasing mass number

	

	2. Moving across the periodic table horizontally is called a period

	

	3. Moving up and down the periodic table is called a column

	

	4. There are roughly 1000 elements

	

	5. Most of the elements are metals

	

	6. The symbol for an element always starts with a capital letter

	

	7. There are 6 elements that are liquid at room temperature

	

	8. Group 1 metals are called the alkali metals

	

	9. The noble gases (group 0) are very reactive


Decide if the following statements are true or false; rewrite the false statements to give a correct statement.
Symbol Spelling Activity (Nat 4/5)
Use your Periodic Table to make as many words as you can in ten minutes using only the symbols of the elements.

Examples:

COW 
= carbon
         oxygen

tungsten




CrOW
= chromium 
 oxygen

tungsten

HeN

= helium
         nitrogen

HeAtEr
= helium
         astatine
        erbium

Can you or your group make the longest word in the class?

Word Equations 1 (Nat 4)
Write word equations for each of the following reactions:
1. Sodium reacts with oxygen and changes to sodium oxide.

2. Iron and chlorine react to give iron chloride.

3. Sodium hydroxide and copper sulphate react and change into sodium sulphate and copper hydroxide.

4. Hydrogen gas and oxygen react explosively to produce steam.

5. Magnesium bubbles and fizzes when it reacts with sulphuric acid, giving off hydrogen gas and forming magnesium sulphate.

6. Calcium burns brightly in oxygen gas to form white calcium oxide.

7. Sodium hydroxide reacts quickly with phosphoric acid. The products are sodium phosphate and water.

8. When copper carbonate is heated very strongly, it breaks down into copper oxide and carbon dioxide gas.

9. Carbon dioxide is produced when carbon burns in oxygen.

Word Equations 2 (Nat 4/5)
Task 1

Write word equations for each of the following:
a) When magnesium metal burns, it reacts with oxygen in the air to form magnesium oxide a white powder.

b) In a blast furnace, iron is made by reacting iron oxide with carbon monoxide gas. Carbon dioxide gas is also produced.

c) When calcium metal is added to water, hydrogen gas is given off and calcium hydroxide is formed.

d) Copper carbonate decomposes (breaks down) on heating to give copper oxide and carbon dioxide gas.

e) Hydrogen gas is formed when magnesium is reacted with sulphuric acid, Magnesium sulphate is also formed in the reaction.

f) Aluminium oxide can be made from its elements in a chemical reaction.

g) Methane gas can form explosive mixtures. Methane burns with oxygen from the air to produce carbon dioxide and water.

Task 2 

Read the passage below carefully then answer the questions below:

Oxygen is involved in many everyday chemical reactions.

Glucose is a compound containing carbon, hydrogen and oxygen. It is built up in plants from carbon dioxide and water in a process called photosynthesis. Oxygen is released in the reaction. Energy from the sun is required for the photosynthesis to take place.

The starch in our food is broken down to form glucose.

During respiration, glucose and oxygen react to produce carbon dioxide and water energy is also produced in the process.

The combustion of coal and gas with oxygen releases energy which can be used as a source of heat in our homes. In a car engine, petrol burns with the oxygen from the air.

Oxygen, as well as water, is involved in the rusting of iron – a reaction which costs this country many millions of pounds each year. The iron can be protected by coating the surface with zinc, copper or gold.

a) Make a table to show all the elements and compounds mentioned in the passage.

b)  Write a word equation for photosynthesis

c)  Write a word equation for respiration

d) Give examples of an exothermic and an endothermic reaction in the passage. 

Complete the Equations (Nat 4)


1. Zinc + sulphur → .....................

2. Copper + ......................... → copper oxide
3. ....................... + ......................... →  zinc iodide

4. Lead oxide + hydrogen → lead + ..........................

5. Sodium + sulphur → ....................................

6. ....................... + .......................... → lithium fluoride

7. ......................... + carbon → copper + carbon dioxide

8. Mercury oxide → ..................... + ......................

9. Copper + ................. → copper chloride
10. Zinc + iodine → ................................

Important Groups in the Periodic Table (Nat 4)
Use the following website to research the groups in the periodic table. http://www.webelements.com/  
Copy and complete the table below:
	Group Number
	Group Name
	Melting Points

(high/low, pattern?)
	Boiling Points

(high/low, pattern?)
	Density
	Appearance/State
	Reactivity

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	7
	
	
	
	
	
	

	0 or 8


	
	
	
	
	
	



Atoms a Summary (Nat 4) 

Write a short paragraph about atoms. It should answer the following questions: 

What name is given to the particle that elements are made up of?  

Name the three smaller particles found inside. 

What is the charge and mass of the particles found inside an atom?
How are atoms in gold and silver different?

Which particles are found in the nucleus?  

Where is the remaining particle found? 
Why are atoms neutral overall?
Bonding (Nat 4)
Set a question to match each of the answers below.

1. The nuclei of both atoms attract the same pair of electrons.

2. A molecule made up of just two atoms joined together.

3. A group of atoms held together by covalent bonds.
4. Charged particles called ions.

5. Only when molten or in solution.

6. Generally only non-metals bonded together.

7. Generally a metal and non-metal bonded together.

8. To get the same electron arrangement as the nearest noble gas.

9. Sharing electrons.

10. Transferring electrons.

11. They never conduct electricity.
12. Solids at room temperature.
13. Low melting points and boiling points.
14. High melting points and boiling points.
15. Usually soluble in water.
Bonding (Nat 5)
Set a question to match each of the answers below:
1. The nuclei of both atoms attract the same pair of electrons.

2. A molecule made up of just two atoms joined together.

3. A group of atoms held together by covalent bonds.
4. Neutral molecules.
5. Giant lattice of positive and negative ions
6. Charged particles called ions.

7. The ions are packed close together so cannot flow.

8. The ions can flow.

9. Broken down or decomposed by electricity.

10. Generally only non-metals bonded together.

11. Generally a metal and non-metal bonded together.

12. To get the same electron arrangement as the nearest noble gas.

13. Sharing electrons.

14. Transferring electrons.

15. Tend to lose electrons to form positive ions.

16. Tend to gain electrons to form negative ions.

17. Breaking down using electricity.

18. They travel to the electrode of opposite charge.

19. They never conduct electricity.
20. Soluble in water

21. High melting points and boiling points

22. Low melting points and boiling points

23. Breaks down the lattice structure

24. Giant network structures with lots of strong covalent bonds

25. Graphite, diamond, silicon dioxide, silicon carbide.

Chemical Combinations (Nat 4)
Make up a table with the headings Ionic and Covalent. Then examine the list of compounds which follows and place each compound in the correct column:
Potassium dichromate

Sodium carbonate

Carbon chloride

Sulphur dioxide

Calcium nitrate

Phosphorus oxide

Barium sulphate

Nitrogen Hydride

Iron (III) chromate

Arsenic phosphide

Aluminium hydroxide

Lead (IV) oxide

Silver (I) nitrate

Silicon carbide

Fluorine chloride

Selenium bromide

Magnesium telluride

Gold (III) chloride

Zinc (II) sulphide

Conductors or Insulators (Nat 4/5)

Metals always conduct

Non-metals are insulators (except C)

Ionic compounds only conduct when molten or in solution

Covalent compounds never conduct

Draw a table with the headings CONDUCTORS and INSULATORS. Then examine the list of compounds below and place each compound in the correct column:
Remember (s)
= solid

                   (l) 
=  liquid or molten 

                   (g) 
= gas 

                  (aq) 
= aqueous (dissolved in water)

CuSO4 (aq)
CCl4 (l)

C (s)

NaCl (aq)
NaCl (l)

Na (s)

Br2 (l)

Mg(NO3)2 (aq)

KI (s)
HCl (aq)

SO2 (l)

LiBr (l)

O2 (g)

C2H5OH (l)

CaCl2 (aq)

C6H12O6 (aq)

CaCl2 (aq)

C6H12O6 (l)

K (l)
Covalent Bonding 1 (Nat 5)
1.     
Write a couple of short paragraphs about covalent bonding. It should answer the following questions and include some diagrams.

        
Which elements form covalent bonds?  

        
Describe what happens when a covalent bond is formed. 

        
What is each element trying to achieve?

   
What holds the atoms together?

How many electrons are in a single covalent bond?  

2. 
Draw a diagram for chlorine molecule Cl2 (outer electrons only)

Draw a diagram for an ammonia molecule NH3.

Draw a diagram for a hydrogen sulphide molecule.

3. 
Carbon is a giant covalent network. What is meant by this?

Name the two forms of carbon. Are their structures similar? If not, why not?

Give an example of a covalent network formed from two or different elements.
Covalent Bonding 2 (Nat 5)
1. Draw diagrams, showing outer electrons only, to show how covalent bonds join atoms in the following molecules:

a)
Hydrogen

b)
Oxygen

c)
Nitrogen

2.
a)
Write down the name and formula of the seven diatomic elements.

b)
What does “diatomic” mean?

3.
Write sentences to explain the meaning of each of the following terms:

a) Covalent bond

b) Molecule

c) Triple bond

4.
Draw diagrams, showing outer electrons only, to show how covalent bonds join atoms in the following molecules:

a)
Nitrogen hydride

b)
Silicon bromide

c)
Carbon dioxide

5.
a)
How many electrons are involved in one covalent bond?

b)
A covalent bond, like other types of bond, is an electrostatic force of attraction. What is this force between?

6.
The table gives information about some gases.

	Gas
	Relative atomic mass
	Density (relative to hydrogen)

	hydrogen
	1
	1

	helium
	4
	2

	nitrogen
	14
	14

	oxygen
	16
	16

	neon
	20
	10

	chlorine
	35.5
	35.5

	argon
	40
	20


a) Some of the gases in the table are made up of diatomic molecules. What general statement can be made about the relationship between relative atomic mass and density (relative to hydrogen) for the diatomic molecules?
b) If the relative atomic mass of xenon is 131, predict its density (relative to hydrogen).

7.
Make a drawing to show the shape of each of the following molecules and name each shape.

a) Silicon bromide

b) Hydrogen fluoride

c) Phosphorus hydride
Ionic Bonding (Nat 5)


1. What happens to electrons, when:
a) a metal atom forms an ion.  

b) a non-metal atom forms an ion. 

2. When atoms change into ions, which group of the Periodic Table are the electron   arrangements of the ions always the same as.

3. Name an element which would lose 2 electrons when it forms an ion and write its ion formula.

4. Name an element which would gain 2 electrons when it forms an ion and write its ion formula.

5. Complete the following paragraph on ionic bonding.

   When a metal atom forms an ion it always _______________ electrons to form a  _____________________ charged ion.

   These electrons are ________________________ to a non-metal which 

    ____________ the electrons to form a _______________________ charged ion.

   The ionic compound is then held together by the _________________ charge of the metal and non-metal ions.

Ion Colours (Nat 5)

Study the following table which contains ionic substances and their colours.

	Compound
	Colour

	sodium chloride
	colourless

	iron (III) chloride
	pale yellow

	iron (II) chloride
	light green

	sodium dichromate
	orange

	potassium chloride
	colourless

	potassium permanganate
	purple

	cobalt (II) chloride
	pink

	lithium chloride 
	colourless


Using the table above what conclusions can you come to about:
a) the colour of sodium and chloride ions?  

b) the colour of the iron (III) ion?  
        

c) the colour of the iron (II) ion?  
        

d) the colour of the cobalt (II) ion?
e) where the coloured ions are located in the Periodic Table.
f)  the colour of the group 1 metal ions? 
 Properties Summary  (Nat 5)

Copy and complete the blanks in sentences 1-15 using the words in the box below. There are no extra words but some words may be used more than once.


1. All metals and carbon in the form of ___________________ conduct   

   electricity because they have “delocalised” ______________ which move

   along the conductor.

2. _____-______________   (except graphite) are non-conductors.

3. Covalent compounds are _____-___________________ of electricity.

4. Ionic compounds do not conduct electricity when ___________ but do conduct when in ___________________ or when molten.

5. The reason for this is that the ions _________________ move when solid but _______ move when in solution or molten.

6. Most covalent compounds have____________ melting and boiling points.

7. Ionic compounds have _________ melting and boiling points.

8. These facts are explained by the fact that in covalent compounds only    

     __________ forces between the molecules are broken but in ionic compounds there are  ionic bonds to be broken   and  these are very ______________.

9. Only COVALENT compounds can have molecules as they can exist as   

     individual groups of  ____________ e.g. H2O molecule is a group of only 2    

    H atoms and 1 O atom joined together.

10.  An exception to this is silicon dioxide which has a giant covalent      

      ________________ structure and has a very __________ melting point 

      and boiling point as strong ________________ bonds need to be broken.

11.  In ionic substances, the ions arrange themselves in a giant 3D network 

      called an ionic _________________.

12. The formula NaCl(s) or Na+Cl-(s) represents only the ___________ of ions.

13.  NaCl(s) (crystals of common salt) have a ____________ shaped lattice.

14. No groups of ions can be said to be an individual unit, so the word      _____________________ cannot be used with ionic compounds.

15.  ___________compounds tend to be soluble in water whereas

      ________________ compounds tend to be insoluble in water but 

      soluble in non-polar covalent solvents like _____________  

      ______________.

Properties of Substances (Nat 5)
1. Some elements conduct electricity and others do not.

a)
Draw a circuit diagram, using conventional symbols, to show the apparatus which can be used to classify elements as conductors or non-conductors.
b)
Which type of elements conduct electricity?

c)
Which element is an exception to the general rule?

d)
Sort the following elements into conductors and non-conductors and present the information as a table with suitable headings:

nickel, iodine, copper, magnesium, sulphur, phosphorus, sodium, scandium, mercury.

2. In an investigation into the properties of five different elements the following results were obtained:

	Element A
	solid
	metal
	conducts electricity

	Element B
	liquid
	metal
	conducts electricity

	Element C
	solid
	non-metal
	does not conduct electricity

	Element D
	solid
	metal
	conducts electricity

	Element E
	solid
	non-metal
	conducts electricity


a)
Which element could be carbon in the form of graphite? 

b)
A pupil concluded that only metallic solids conduct electricity. Identify the two elements which do not support this view.

3. Some elements and compounds are listed below:

sugar, sulphur, sodium bromide, paraffin wax, silicon dioxide, silver, carbon chloride, potassium, nickel chloride, 
a) Name the substances which conduct electricity when solid.

b) Name the substances which conduct electricity when in aqueous solution (i.e. dissolved in water).

c) Explain why the substances you have chosen in answer to (b) do not conduct electricity when solid.

4. Neither silicon dioxide nor silicon fluoride conduct electricity. However, silicon dioxide is a solid with a melting point of 1610°C, whereas silicon fluoride is a gas at room temperature.

a) How do the structures of these two compounds differ?

b) Why is there such a large difference in melting points? (Make reference to the bonds broken at the melting point.)

5. A pupil investigated the properties of three compounds and obtained the following results:

	Substance
	Melting point
	Electrical conduction

	A
	high
	does not conduct in any state

	B
	low
	does not conduct in any state

	C
	high
	conducts in solution and molten


For each of A, B and C state whether the structure is covalent molecular, covalent network or ionic and give the reasons for your choice.
6. Some properties of four substances are given in the table below:

	Property
	P
	Q
	R
	S

	Solubility in water
	soluble
	insoluble
	soluble
	soluble

	Colour of solution
	colourless
	-
	blue
	colourless

	Electrical conductivity (solid)
	does not conduct
	conducts
	does not conduct
	does not conduct

	Electrical conductivity (molten)
	does not conduct
	conducts
	conducts
	conducts


The four substances are sodium chloride, copper bromide, aluminium and sugar but not in that order.

a) Use the table to identify each of the substances labelled P, Q, R and S.

b) State the type of bonding present in each of P, R and S.
Bonding in Carbon (Nat 5)
Go to the web elements periodic table http://www.webelements.com/ and click on the symbol for carbon.

Carbon is a very important element in our bodies and on Earth. It is important for you to learn a little more about this element.

1. Copy and fill in the blanks:
Carbons atomic number is _________. It has an atomic weight of ______________. It’s electron configuration is _________________.  The valence of carbon is ________ and there are ________ electrons required to fill the outer shell. Carbon will normally form ________ bonds.

2. What is an allotrope?

3. Diamond is one allotrope of carbon. What do you know about diamond? What are two novel (new) facts about diamond that you learned?

4. Graphite is another allotrope of carbon. What do you know about graphite? What are two novel (new) facts about graphite that you learned from webelements.com?

5. Diamond and graphite are both made up exclusively of carbon, yet their characteristics are very different from each other. On the carbon page of the webelements.com click the “Crystal” tab on the left hand side of the screen. Take a look at the graphite crystal image, rotate it around and see how it looks in three dimensions. Next click on the crystal image for diamond, rotate it around and see how it looks in three dimensions. Make a rough sketch of a representative portion of the two crystals and write down any differences you see in the two structures.

6. Relate your observations from question 5 to your knowledge of how hard or soft the two structures are (refer back to your answer for question 3 and 4).

7. Look at the last allotrope of carbon on this page, the Bucky Ball. Make a prediction about its physical properties relating to strength based on its structure.

8. 
Which of the 3 structures qualifies as a molecule and not a network? Why?
Acid Rain - News Review (Nat 4)
Read each of the following articles

Explain in 3 sentences what you think each article is about and the chemistry involved (hint: they are all about acid rain)

Studies show acid rain improvement

http://news.bbc.co.uk/1/hi/scotland/1697932.stm
Acid Rain Works Fast

http://healthandenergy.com/acid_rain.htm
Effects of acid rain on statues

http://en.wikepidia.org/wiki/Acid_rain
Acid Rain could have benefits

http://news.bbc.co.uk/1/hi/Scotland/3529726.stm
Acids and Alkalis True or False (Nat 4)
Look at each of the following statements and decide if it is true or false. If it is false, alter and rewrite as a true statement.

1. Acids have a pH of greater than 7.
2. Sulphur is a non-metal so it reacts with oxygen to give an oxide which dissolves in water to make an alkaline solution.
3. Calcium and sodium are both metal elements so they react with oxygen to make oxides which dissolve in water to make alkalis.
4. Bicarbonate of soda, oven cleaner and toothpaste are all examples of acids found in the home.
5. The test for hydrogen gas is it turns lime water milky.

6. Gases such as sulphur dioxide, nitrogen dioxide and carbon dioxide contribute to acid rain.

Acids and Alkalis True or False (Nat 4)
Look at each of the following statements for the following reaction and decide if it is true or false. If it is false, alter and rewrite as a true statement.

hydrochloric    + 
sodium
 → 
sodium
 + 
water 
+ 
carbon
     acid            carbonate            chloride                                     dioxide

1. The gas produced turns limewater from colourless to cloudy
2. The sodium chloride product is also called “common salt”

3. The sodium chloride is a covalent compound

4. One of the products will dissolve in the water to produce an acidic solution

5. No effervescence would be observed

6. The chemical formula for sodium carbonate is NaCO3

7. The chemical formula for hydrochloric acid is H2SO4
8. This type of reaction is called “neutralisation”

9. A precipitate would be observed forming

Naming Salts (Nat 4)
Complete the following equations:

1. Sodium hydroxide + hydrochloric acid  (
2. Calcium hydroxide + sulphuric acid      (
3. Magnesium hydroxide + nitric acid      (
4. Phosphoric acid + sodium hydroxide   (
5. Nitric acid + aluminium hydroxide       ( 
6. Hydrochloric acid + calcium carbonate (
7. Sulphuric acid + magnesium (
8. Nitric acid + sodium oxide (
9.                  +                   (  Calcium nitrate + water

10.            +                     ( Sodium chloride + carbon dioxide + water

Naming Salts (Nat 5)

Complete the following equations:

1. Sodium hydroxide + hydrochloric acid  (
2. Calcium hydroxide + sulphuric acid      (
3. Magnesium hydroxide + nitric acid      (
4. Phosphoric acid + sodium hydroxide   (
5. Nitric acid + aluminium hydroxide       ( 

6. Hydrochloric acid + calcium carbonate (
7. Sulphuric acid + magnesium (
8. Nitric acid + sodium oxide (
9.                  +                   (  Calcium nitrate + water

10.            +                     ( Sodium chloride + carbon dioxide + water

Now re-write these as full balanced symbol equations.

Naming Salts 2 (Nat 4/5)




Spectator Ions 1 (Nat 5)


	1. Silver nitrate and Rubidium chloride react to form silver chloride and rubidium nitrate 

AgNO3 (aq) + RbCl(aq) → AgCl(s) + RbNO3 (aq)

	  

a) Write the ionic equation 

b) Name the spectator ions

c) Rewrite the equation minus the spectator ions,
2.Mercury (I) nitrate and hydrochloric acid react to form Mercury chloride and Nitric acid
Hg2(NO3)2 (aq) + 2 HCl (aq) → Hg2Cl2 (s) + 2 HNO3 (aq)

	a) Write the ionic equation 

b) Name the spectator ions

c) Rewrite the equation minus the spectator ions
 3. Sodium hydroxide and hydrochloric acid react to form sodium chloride and water
Overall Equation:
NaOH (aq) + HCl (aq) → NaCl(aq) + H2O(l)
a) Write the ionic equation 

b) Name the spectator ions

c) Rewrite the equation minus the spectator ions


	4. Calcium oxide and nitric acid react to form calcium nitrate and water

a) Write the balanced equation 

b) Write the ionic equation 

c) Name the spectator ions

d) Rewrite the equation minus the spectator ions


	5. Potassium hydroxide  and sulphuric acid react to form potassium sulphate and water 
a) Write the balanced equation 

b) Write the ionic equation 

c) Name the spectator ions

d) Rewrite the equation minus the spectator ions


Spectator Ions 2 (Nat 5)


Acids and Alkalis (Nat 5)

Set a question to match each of the answers below:

1. A pH of less than 7
2. Because the ions are able to move

3. Hydrogen gas

4. Hydroxide ions

5. Acid rain

6. By adding an acid solution such as vinegar

7. By the reaction of an acid and an alkali

8. Nitric acid and aluminium oxide would have reacted

9. Metal carbonate and acid

10. Universal indicator turns purple

11. These ions are not used up in the reaction

12. This is equal to the (concentration (mole l-1) multiplied by the volume (cm3)) divided by 1000
13.  Fish in lakes die

14.  Indigestion

15.  Filtration

16.  A salt and hydrogen

17. Universal indicator turns red

18.  Soluble bases dissolved in water

19.  Carbon dioxide, water and calcium chloride are formed

20.  H+ + OH- → H2O

Acids and Alkalis – Radio Report (Nat 5)

[image: image1.png]


[image: image2.png]Radio Broadcast:

You work at the school radio station and you have just been
handed by your science teacher the above collage of pictures on
acids and alkalis. He wants a ten sentence piece written to
broadcast in twenty minutes which is a summary involving all the
above pictures on acids and alkalis. You must make sure that you
context the above pictures and choose examples from your topic
notes for each. Good luck, time is ticking!




Acids in Food and Drink (Nat 4)
Acids have an important role in both the food we eat and the drinks we consume. They have been used for thousands of years and are still an essential ingredient today. The most important are listed below.


Lemon juice is very acidic as indicated by its very sour taste. The acid found in lemons is called citric acid. It acts as a food preservative as it stops breakdown enzymes from functioning so food will last longer. It is also an important food because of its flavour.  Citric acid is also an acidity regulator (E330) which is added to foodstuffs.


Acetic acid is found in vinegar. Like lemon juice, this is another acid used in foods because of its taste (e.g. vinegar on fish and chips). It is also found in wine which has been left exposed to air, and this makes the wine undrinkable. Acetic acid is also sometimes called ethanoic acid and is also used as an acidity regulator in foodstuffs (E260).

Vitamin C (ascorbic acid) is an essential vitamin found in fresh fruit citrus fruits (e.g. lemons, limes, oranges). It is important to prevent the disease scurvy. In the past, this disease affected sailors that were away at sea for long periods and they were given a lime each day to ensure they received sufficient vitamin C. Vitamin C also fights infection. Some people take as much as 1 gram a day to saturate their bodies with this vitamin. It is also added to some foods to increase the vitamin C content.

Phosphoric acid (E338) is added to Coca Cola as a taste enhancer. It is a very strong acid and can be damaging to teeth. 

Benzoic acid (E210) acts as a preservative in foodstuffs.

Use the information above to create a table with 3 columns. For each of the acids described above, show the following information in the table:
a) the mane of the acid

b) purpose of the acid when used in food

c) any health aspects for this food









































































































Q3. Experiment C is fair 


      because?
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2. Experiment B is unfair 


    because?
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1. Experiment A is unfair


    because?
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