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Chemistry Numeracy 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 numeracy skills. Numeracy skills are not only transferable, but are essential to success in chemistry.
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Graphs 
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1.

[image: image2.png]The pie chart shows the uses of ethanoic acid.

others 8%

cosmetics 5%

plastics 16% adhesives 45%

paints and
dyes 13%

medicines 13%

(a) Drawa bar graph to show the information in the pic chart.

Use appropriate scales to fill most of the graph paper.




2.

[image: image3.png]Ice cream is made from a mixture of milk, fat and sugar.
The table shows how the freezing point of 100 grams of ice cream changes
when the mass of sugar changes.

Mass of sugar in grams 10 20 30 40

Freezing point in °C -1 -4 11 -23





 (a) Use the above information to draw a line graph.
[image: image4.png](5) Using the graph, find the freezing point of ice cream when the mass of
sugar used is 35 grams.




3.

[image: image5.png]Ammonia is made when nitrogen and hydrogen react together.

The table below shows the percentage yields obtained when nitrogen and
hydrogen react at different pressures.

Pressure/atmospheres | Percentage yield of ammonia
25 28
50 40
100 53
200 67
400 30

(@) Draw a line graph of percentage yield against pressure.
Use appropriate scales to fill most of the graph paper.




4.

[image: image6.png]A series of fermentation experiments was carried out at different
temperatures and the volume of carbon dioxide was measured.

Experiment Temperature (°C) |Volume of CO, (cm®)
1 15 8
2 20 25
3 25 35
4 30 42
5 35 27
6 40 14

(i) Plot a line graph of these results, showing the temperature of the
reaction against the volume of CO,collected.





Relative Reaction Rates (Nat 4/5)

The graph below shows how the volume of carbon dioxide produced varies against time during reaction 1, which is a reaction between excess calcium carbonate and hydrochloric acid. Copy the graph and sketch and label similar curves for reactions 2-7
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	Experiment
	CaCO​3
	Concentration of hydrochloric acid
	Volume of acid

(cm3)
	Temperature (oC)

	1
	small
	2
	100
	20

	2
	large
	2
	100
	20

	3
	large
	2
	50
	20

	4
	small
	4
	50
	20

	5
	large
	1
	100
	20

	6
	small
	2
	200
	40

	7
	powder
	2
	200
	40



Reaction Rates Problems (Nat 4/5)
1)

Sam did an experiment to see how changing the surface area of marble chips affected the rate with which they react with hydrochloric acid.  He timed how long it took for the reaction to produce 50 cm3 of carbon dioxide gas.  His results are in the table.

	size
	large chips
	small chips
	powder

	time (s)
	150
	110
	15



a)
What variable was changed in this experiment?

b)
What variable was measured in this experiment? 

c)
Which had the biggest surface area, large chips, small chips or powder? 

d)
What is the relationship between the surface area and the time the reaction takes? 

e)
What is the relationship between the surface area and the rate of the reaction? 

f)
Explain why changing the surface area has the effect that it does. 

g)
What must Sam have done to make this experiment a fair test?
2) The graphs below show how the volume of hydrogen formed when magnesium reacts with hydrochloric acid varies with time.  Three experiments were carried out.  In each case the magnesium was in excess.

Experiment A: Mg ribbon + 30 cm3 0.2 mol l-1 HCl at 19(C

Experiment B: Mg ribbon + 15 cm3 0.2 mol l-1 HCl at 31(C 

Experiment C: Mg ribbon + 30 cm3 0.1 mol l-1 HCl at 19(C 
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a)
Match up the experiment letters with the numbers on the graphs.



b)
In each case the reaction slows down and stops.  Explain why:



i)
the reactions slow down



ii)
the reactions stop


c)
Copy the graph and draw lines on the graphs for the following experiments:

Experiment D: Mg ribbon + 15 cm3 0.1 mol l-1 HCl at 18(C 


Experiment E: Mg powder + 30 cm3 0.1 mol l-1 HCl at 30(C

Average Reaction Rate Calculations (Nat 5)

1.




2.

3.  In the reaction of marble chips and 1 mol l-1 hydrochloric acid, a student measures the concentration of the acid as the reaction proceeds. After 3 minutes, the student records that the concentration of acid is 0.4 mol l-1. 

Calculate the average rate of reaction, in mol l-1 s-1, for the student’s results.


4.

Calculating the Rate of a Chemical Reaction 1  (Nat 5)

1. The following table shows the results from a marble chips and acid experiment.

	Time (s)
	Volume of gas produced (cm3)

	0
	0

	5
	7

	10
	13

	15
	18

	20
	22

	25
	24

	30
	25

	35
	26


2. The following table shows the results from a pupil’s experiment.

	Time (s)
	Concentration of oxygen (moll-1)

	 0
	0

	5
	4

	10
	7.5

	15
	11

	20
	13

	25
	14

	30
	14.5

	35
	15


Calculating the Rate of a Chemical Reaction 2 (Nat 5)

Q1. Hydrogen peroxide decomposes to form water and oxygen gas according to the following balanced equation:



2H2O2(aq)

2H2O(l)
+        O2(g)

  The following graph is obtained for the volume of oxygen released over time.













  Calculate the average rate of reaction between:-

a) 0 and 20 seconds

b) 10 and 20 seconds

c)  20 and 30 seconds

Q2. Hydrogen peroxide decomposes to form water and oxygen gas and can be    

       catalysed by an enzyme according to the following balanced equation:




2H2O2(aq)

2H2O(l)
+        O2(g)

The rate of reaction can be followed by recording the mass loss over a period of time.










The following graph was obtained from experiments to find the effect of pH on the efficiency of the enzyme.

























Use this graph to answer the questions below.

Calculate the average rate of reaction in g min-1 for the following:

(a) over the first 20 minutes for the experiment at pH 10.

(b) over the first 40 minutes for the experiment at pH 7.

(c) over the first 30 minutes for the experiment at pH 1.

(d) between 5 and 40 minutes for the experiment at pH 7.

(e) between 25 and 40 minutes for the experiment at pH 4.

(f) between 15 and 30 minutes for the experiment at pH 1.

Q3. In experiments with four different gases, a syringe was held vertically as        shown, with the weight of the syringe piston applying a downward pressure on the gas.  The times taken for 60 cm3 of helium, methane, carbon dioxide and butane to escape through the pinhole were measured and the graph shows the results plotted against relative formula mass.



































Use this graph to answer the questions on the next page.

Q3.(cont.)

        Calculate the average rate of escape from the syringe in cm3s-1 for the 

        following:-

a) 60cm3 of helium gas. (relative formula mass = 4)

b) 60cm3 of methane gas. (relative formula mass = 16)

c) 60cm3 of carbon dioxide gas. (relative formula mass = 44)

d) 60cm3 of butane gas. (relative formula mass = 58)

Atoms and the Periodic Table (Nat4)

Q1. Study the following grid

	A
	The number of protons in the nucleus
	B
	The number of neutrons in the nucleus
	C
	The number of protons plus neutrons in the nucleus

	
	
	
	
	
	

	D
	The number of electrons outside the nucleus
	E
	The number of electrons in the outer energy level
	F
	The number of electrons in the nucleus

	
	
	
	
	
	


(a)  Which box describes a number which equals 7 for all the the halogens?

(b)  Which two boxes show numbers that are the same in a neutral atom?

(c)  Which box shows the Mass Number for an element?

(d)  Which box shows a statement that does not make sense?

Q2.  (a)  Use your Data Book to help you name the elements with each of the 

              following atomic numbers:

	Number 
	Name
	Number
	Name 

	23
	
	3
	

	18
	
	28
	

	17
	
	19
	

	10
	
	9
	


(b) Name one element from Q2 (a) which is 

(i) a halogen 
(ii) an alkali metal 

(iii) a transition metal 

            (iv) a noble gas 
Atomic Structure Questions (Nat 5)
1.
What is the atomic number of helium?

2.
How many protons are in the nucleus of a uranium atom?

3.
Which element has 32 electrons?

4.
How many neutrons does a lithium atom have?

5.
What is the difference between 63Cu atoms and 65Cu atoms?

6.
What is the same for atoms of 23Na and atoms of 24Mg?

7.
What is the relative atomic mass of lithium given the following information?


6Li = 10% of all lithium atoms


7Li = 90% of all lithium atoms

                R.A.M = (mass isotope A x %) + (mass isotope B x %)

                                                       100

8.
What is the % of each isotope 10B and 11B if the relative atomic mass of boron is 10.5?

Atoms and Important Numbers (Nat 4)
The atomic number gives the number of protons in an atom.

1) What is the number of protons in the following elements?

C 
Mg
Ag  
Mn
The mass number is equal to the number of protons and neutrons in the nucleus.  

2) Copy and complete the missing information:
	Element


	Atomic No.
	Mass No.
	No. of Protons
	No. of Electrons
	No. of Neutrons

	Ca
	
	40
	
	20
	

	
	15
	31
	15
	
	

	C
	
	
	6
	
	6

	
	
	35
	
	17
	

	
	8
	
	8
	
	8

	K
	
	39
	
	
	


3) Copy and complete the missing information:
The electrons in an atom are arranged in an organised way.  They are in layers which are called shells or energy levels.  The electrons in these different levels have different amounts of energy.  Those nearest the nucleus have the ________ energy, whilst those in the outer orbitals have the ________ energy.  The first energy shell can hold ____ electrons.  Each energy shell has to be filled before the next one can be started.  The second energy shell can hold ____ electrons.  This arrangement of electrons in orbitals is called _____________  ________________.  

4) Draw diagrams showing the electron arrangement of the following elements.

K




Cl



B
Ar




P



Mg
How Many of Each Isotope? (Nat 5)

Chorine, has a RAM (average mass) of 35.5 and two isotopes chorine-35 and chlorine-37:



Because the RAM (average mass) is 35.5, there must be more of the 35 isotope than the 37 isotope as the average is closer to 35.

          We say that the 35Cl isotope is more abundant (a higher %).
          Answer these questions:


        1.  Potassium has two isotopes:

             The RAM (average mass) for potassium is 39.1. 

             Which is the more abundant isotope?


        2.  Lithium has two isotopes:                             
            The RAM (average mass) for lithium is 6.9. 

            Which is the more abundant isotope?                                   


        3.  Bromine has a RAM (average mass) of 80 and has 2 isotopes:

             What can you say about the % abundance of the two isotopes?
 Electron Configuration (Nat 4)

Copy and complete the following diagrams: 

[image: image9.png]hdd‘gen
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Electron Arrangement (Nat 4)

Q1.  The grid shows the electron arrangements of some atoms of different elements.

	A
2,8,3


	B
2,1
	C
2,8

	D
2,8,7


	E
2,3
	F
2


a) Which box has the electron arrangement of an alkali metal?

b) Which box has the electron arrangement of a halogen?

c) Which 2 boxes have the electron arrangements of noble gases?

d) Which 2 boxes have the electron arrangement of a group 3 element?

      e)  Which box would have similar chemical properties to bromine?

Q2. Study the electron arrangements in the grid below and answer the questions.

	A
2,7


	B
2,4
	C
2,8,2

	D
2,8,4


	E
2,8,1
	F
2,8,8


a) Which box has the electron arrangement of a noble gas?

b) Which box has the electron arrangement of a halogen?

c) Which 2 boxes have the electron arrangements of group 4 elements?

      d)   Which box would have similar chemical properties to calcium?
Relative Atomic Mass (Nat 4)

Q1.  What is the Relative Atomic Mass of an element?

Q2.  Use your Data Book to complete this table of RAMs

	Element
	RAM

	Sodium
	

	Iodine
	

	Tin
	

	
	207

	
	7

	Nitrogen
	

	
	14

	
	35.5


Isotopes (Nat 5)
Q1.  This grid shows various numbers associated with isotopes. 
        Answer the questions below using the box letters:

	A
	Atomic number
	B
	Mass number

	
	
	
	

	C
	Number of neutrons
	D
	Number of protons

	
	
	
	


(a)  Which 2 boxes contain numbers that are the same for different     

       isotopes of the same element?
(b)  Which 2 boxes contain numbers that are different for different

       isotopes of the same element?

Q2.  Nuclide notation is used to identify atoms.

	A
	  24
      Na

  11
	B
	  23
      Na

  11
	C
	  12
      C

    6

	
	
	
	
	
	

	D
	  24
      Mg

  12
	E
	  39
      K

  19
	F
	  39
      Ca

  20

	
	
	
	
	
	


    (a)  Identify the two particles which have the same number of neutrons.

    (b)  Identify the two isotopes.


Q3.  There are two different types of lithium atom:

 Lithium has a Relative Atomic Mass of 6.9.

(a) What name is used to describe the different types of lithium atom?

(b) Which of the two types of lithium atom is more abundant? 



       
(c)  Complete the table below for the lithium atom:

	PARTICLE
	NUMBER

	Protons
	

	Neutrons
	

	Electrons 
	


Q4.  a)  What is meant by the term “Relative Atomic Mass”?

        
        b)  Bromine has two isotopes                            each with an abundance of 50%.

 What is bromine’s Relative Atomic Mass? 
Chemical Code Breaker (Nat 5) 
Can you create a series of 6 unique questions relating to atomic structure, the answers to which will give the secret combination to the chemistry department’s safe?

The six numbers are 
35
22
11
6
99
22


The questions must involve at least one mathematical process and two numbers related to the atomic structure of elements.

e.g. if you wanted to get the number 24 you could ask:

What number is equal to the atomic mass of carbon + the atomic number of magnesium?

Ans:
atomic mass of carbon is 12; atomic number of magnesium is 12, so 12 + 12 = 24.

Extra marks will be awarded for ingenuity and complexity.

Nucleotide Notation (Nat 5)
1.
Ions are formed by atoms losing or gaining electrons. In each of the following changes, say how many electrons are involved and whether they are gained or lost.

a) Na atom changes to Na+ ion.

b) F atom changes to F- ion.

c) S atom changes to S2- ion.

d) Al atom changes to Al3+ ion.

2.
The electron arrangement for magnesium is 2,8,2.

a) Draw a diagram to show how the electrons are arranged in a magnesium atom.

b) Draw a diagram to show how the electrons are arranged in a magnesium ion.

c) Write the electron arrangement for a magnesium ion.

3.
The electron arrangement for nitrogen is 2,5.

a) Draw a diagram to show how the electrons are arranged in a nitrogen atom.

b) Draw a diagram to show how the electrons are arranged in a nitride ion.

c) Write the electron arrangement for a nitride ion.

4.
Copy and complete the following table to show the number of protons and electrons in each of the following ions.

	Ion
	Number of protons
	Number of electrons

	Ca2+
	
	

	Cl-
	
	

	Al3+
	
	

	O2-
	
	


5.
This table gives information about some ions.

	Ion
	Number of protons
	Number of electrons

	zinc
	30
	28

	sulphide
	16
	18

	copper
	29
	28

	tin
	50
	48


Use the information to write the formula of each of the four ions.

6.
The compound sodium chloride is formed from atoms of sodium and chlorine.

a) Show, using a diagram, what happens to the outer electrons of each atom when the compound is formed.

b) Sodium chloride exists as a lattice. Explain what is meant by a lattice.
7.    Identify the particles in the grid that have the same electron arrangement

       as argon.

	A)
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Structure of the Atom – Important Numbers (Nat 4)
Questions 1 – 5 refer to the atomic particles.

A. PROTON

B. NEUTRON

C. ELECTRON

1. Which particle has a positive charge?

2. Which particle has a negative charge?

3. Which particle is neutral?

4. Which particle does not have a mass unit of 1amu?

5. Which particle will pass through an electric field without being deflected?

Questions 6 – 7 refer to pairs of atomic particles.
A. NEUTRONS and ELECTRONS

B. NEUTRONS and PROTONS

C. PROTONS   and ELECTRONS

6. What two particles are found in the nucleus?

7. What two particles are almost totally responsible for the mass of an atom?

8. An atom is neutral because it contains:

A. a number of electrons equal to the sum of the number of protons and neutrons

B. a number of neutrons equal to the sum of the number of electrons and protons

C. a number of protons equal to the number of neutrons

D. a number of electrons equal to the number of protons

9. An atom is made up of 6 protons, 6 electrons and 8 neutrons.

     It will have a mass approximately equal to that of:

A. 6 protons
B. 12 protons
C. 8 protons     D. 14 protons

10. An atom is made up of 17 protons, 17 electrons and 18 neutrons.

      It will have a mass approximately equal to that of:

A. 17 neutrons     B. 34 neutrons    C. 18 neutrons
D. 35 neutrons

Relative Atomic Mass (R.A.M) (Nat 5)
1.  Chlorine has two common isotopes, 35Cl and 37Cl. The relative atomic mass of Chlorine is 35.5. Which of the two isotopes above is most abundant (common)? Explain your answer?
2. For the following isotopes and relative atomic masses, identify the most 

    abundant isotope?

(a) 20Ne and 22Ne      R.A.M = 20.2

(b) 24Mg and 26Mg     R.A.M = 24.5

(c) 12C and 14C          R.A.M = 12.0

3. Copy and complete the following sentences.

Isotopes of an element have the _____ number of protons, but a _____ number of neutrons.

Isotopes have the _____ atomic number, but a _____ mass number.

Formulae Bronze Level (Nat 4)

Write the chemical formulae for the following:
1.
sodium chloride
2.
sulphur dioxide

3.
magnesium oxide
4.
carbon monoxide

5.
nitrogen chloride 
6.
ammonium chloride

7.
phosphorus bromide 
8.
aluminium oxide

Formulae Silver Level (Nat 4)
Write the chemical formulae for the following:

1.
silicon carbide 
2.
carbon sulphide

3.
aluminium sulphate
4.
calcium phosphide

5.
ammonium nitrate
6.
silicon tetrachloride

7.
dinitrogen tetraoxide
8.
iron (III) oxide

Formulae Gold Level (Nat 4)
Write the chemical formulae for the following:

1.
caesium carbonate
2.
calcium phosphate

3.
sodium hydrogencarbonate
4.
xenon hexafluoride

5.
ammonium sulphite
6.
aluminium carbonate

7.
magnesium hydroxide
8.
iron (III) sulphate

9.
vanadium (V) oxide
10.
ammonium hydroxide


Formulae and Writing Equations Bronze (Nat 5)
1. Write the chemical formulae for the following:

a) sodium chloride
b) magnesium oxide

c) nitrogen chloride

d) phosphorus bromide

e) aluminium oxide

f) carbon monoxide

g) sulphur dioxide

h) iron (II) chloride

i) copper (I) oxide

j) calcium carbonate

k) sodium hydroxide

l) ammonium chloride

2. Write word equations for the following:

a) Magnesium reacts with oxygen to form magnesium oxide

b) Nitrogen and hydrogen react forming nitrogen hydride

c) Carbon dioxide, water and calcium chloride are produced when calcium carbonate reacts with hydrochloric acid

3. Write a chemical equation for the following:

a)    Magnesium reacts with oxygen to form magnesium oxide

b)    Nitrogen and hydrogen react forming nitrogen hydride

c)     Carbon dioxide, water and calcium chloride are produced when calcium  

    carbonate reacts with hydrochloric acid

4. Write a balanced chemical equation for the following:

a)  Magnesium reacts with oxygen to form magnesium oxide

b)  Nitrogen and hydrogen react forming nitrogen hydride

c)   Carbon dioxide, water and calcium chloride are produced when calcium

  carbonate reacts with hydrochloric acid

Formulae and Writing Equations Silver (Nat 5)
1. Write the chemical formulae for the following:

a) silicon carbide

b) carbon sulphide

c) germanium chloride

d) calcium phosphide

e) nitrogen oxide

f) silicon tetrachloride

g) dinitrogen tetraoxide

h) iron (III) oxide

i) vanadium (III) oxide

j) ammonium hydroxide

k) calcium nitrate

1. aluminium sulphate

2. Write word equations for the following:

a) Sulphur dioxide is produced when sulphur burns in air.
b) Copper oxide and carbon dioxide are produced during the decomposition of copper carbonate.

3. Write a chemical equation for the following:

a) Carbon dioxide and water are the products of burning methane CH4.
b) Aluminium and oxygen combine to form aluminium oxide.
c) Copper sulphate, carbon dioxide and water are produced when sulphuric acid reacts with copper carbonate.

4. Write a balanced chemical equation for the following:

a) Pentane C5H12 forms water and carbon dioxide when it burns.

b) Copper sulphate, carbon dioxide and water are produced when sulphuric acid reacts with copper carbonate.
c) Aluminium and oxygen combine to form aluminium oxide.

d) Sulphur dioxide reacts with oxygen to form sulphur trioxide.

Formulae and Writing Equations Gold (Nat 5)


1. Write the chemical formulae for the following:
a) caesium carbonate

b) calcium phosphate

c) sodium hydrogencarbonate

d) xenon hexafluoride

e) ammonium sulphite

f) aluminium carbonate

g) magnesium hydroxide

h) iron (III) sulphate

i) vanadium (V) oxide

j) ammonium hydroxide
2. Write balanced chemical equations for the following:

a) Burning heptane C7H16.
b) Decomposition of nitrogen hydride to its elements.
c) Formation of hydrogen carbonate from aqueous carbon dioxide.

d) Formation of steam and nitrogen monoxide from the reaction of nitrogen hydride with oxygen.
e) Formation of iron from the reaction of iron (III) oxide with carbon monoxide.
f) Decomposition of hydrogen peroxide to form oxygen and water.

g) Sulphur trioxide formed by reacting sulphur dioxide with oxygen.

h) Burning propene C3H6.
i) Reaction of silver nitrate with magnesium to form magnesium nitrate and silver.

j) Synthesis gas a mixture of carbon monoxide is made by reacting steam with carbon hydride.
Complex Formulae (Nat 5)
Write the chemical formulae for the following:

1.
a) lithium nitrate

b) calcium sulphate

c) sodium hydroxide

d) potassium nitrate

e) beryllium sulphite

f) ammonium nitrate

g) ammonium chloride

h) magnesium sulphate

i) potassium hydroxide

j) magnesium sulphite

2.

a) hydrogen sulphate

b) calcium hydroxide

c) ammonium sulphate

d) lead (IV) carbonate

e) lithium sulphate

f) magnesium hydroxide

g) boron carbonate

h) aluminium hydroxide

i) sodium carbonate

j) lead (II) sulphate

3. 

a) potassium sulphate

b) copper (II) carbonate

c) ammonium sulphate

d) aluminium sulphate

e) lithium carbonate

f) copper (II) hydroxide

g) sodium nitrate

h) boron nitrate

i) ammonium oxide

j) aluminium carbonate

Writing Formulae 1 (Nat 4)

1. Write formulae for each of the following elements:
a) sodium 

b) oxygen

c) hydrogen

d) calcium 

e) nitrogen

2. Write formulae for the simple compounds listed below:
a) magnesium chloride

b) carbon bromide

c) carbon dioxide

d) carbon monoxide

e) aluminium oxide

f) sulphur trioxide

g) nitrogen dioxide

h) iron (III) sulphide

i) magnesium (IV) fluoride

j) sulphur dioxide

k) carbon tetrahydride

l) dinitrogen monoxide

m) sodium bromide

n) aluminium iodide

o) calcium nitride

Writing Formulae 2 (Nat 4)

1. Write formulae for the simple compounds listed below:

a) sodium chloride

b) hydrogen sulphide

c) aluminium fluoride

d) magnesium bromide

e) calcium chloride

f) carbon hydride

g) sodium oxide

h) potassium iodide

i) carbon hydride

j) calcium sulphide

k) lithium nitride

2. Write formulae for the simple compounds listed below: 

a) iron (II) chloride

b) copper (I) oxide

c) silver iodide

d) zinc (II) bromide

e) lead (IV) oxide

f) iron (III) sulphide

g) copper (II) oxide

h) cobalt (II) chloride

i) tin (II) oxide

j) nickel (III) fluoride

3. Write formulae for the simple compounds listed below: 

a) potassium oxide

b) carbon chloride

c) copper (II) bromide

d) lithium fluoride

e) cobalt (II) oxide

f) hydrogen chloride

g) iron (III) oxide

h) aluminium oxide

i) iron (II) nitride

j) nickel (II) oxide

Writing Formulae and Formula Equations (Nat 5)


1. Write formulae for each of the following elements:
a) sodium 

b) oxygen

c) hydrogen

d) calcium 

e) nitrogen

2. Write formulae for the simple compounds listed below:
a) magnesium chloride

b) carbon bromide

c) aluminium oxide

d) sulphur trioxide

e) nitrogen dioxide

f) iron (III) sulphide

g) magnesium (IV) fluoride

h) sulphur dioxide

i) carbon tetrahydride

j) dinitrogen monoxide

k) sodium bromide

l) aluminium iodide
3. Work out the formula of the following complex compounds (you will need to refer to the data booklet):
a) sodium sulphate

b) calcium nitrate

c) aluminium carbonate

d) ammonium phosphate

e) titanium (IV) dichromate

4. Change these word equations into formula equations:

a) hydrogen + oxygen → water

b) calcium + chlorine → calcium chloride

c) iron (III) oxide + carbon monoxide → iron + carbon dioxide

d) copper (II) oxide + hydrogen → copper + water

e) magnesium + copper (II) sulphate → magnesium sulphate + copper

Balancing Equations 1 (Nat 5)
Balance the following equations:

a) 
H2

+
Cl2


HCl

b) 
Li

+
F2


LiF

c) 
Ca

+
O2


CaO

d) 
Al

+
O2


Al2O3
e) 
Fe

+
HCl


FeCl2

+
H2
f) 
Mg

+     H2SO4

        MgSO4
+
H2
g) 
Ca

+
H2O


Ca(OH)2
+
H2
h) 
CH4

+
O2


CO2

+
H2O

i) 
C3H8

+
O2


CO2

+
H2O

j) 
C6H12O6
+
O2


CO2

+
H2O

Balancing Equations 2 (Nat 5)

Balance the following equations:

1. Na + Cl2 → NaCl
2. Mg + O2 → MgO

3. K + O2 → K2O

4. Si + Br2 → SiBr4
5. CO + O2 → CO2
6. Fe + S → Fe2S3
7. H2 + Cl2 → HCl

8. CuO + C → Cu + CO2
9. SO2 + O2 → SO3
10. Mg + HCl → MgCl2 + H2
11. CaCO3 + HBr → CaBr2 + H2O + CO2
12. NH4Cl + NaOH → NaCl + NH3 + H2O

13. K2CO3 + BaCl2 → KCl + BaCO3
14. H2O2 → H2O + O2
15. Fe2O3 + H2 → Fe + H2O

16. Na2O + HCl → NaCl + H2O

17. Mg + AgNO3 → Mg(NO3)2 + Ag

18. P + Cl2 → PCl5
19. CH4 + O2 → CO2 + H2O

20. Na + H2O → NaOH + H2
21. AgNO3 + BaCl2 → Ba(NO3)2 + AgCl

Formulae Mixed Examples (Nat 5)
1.  The magnesium ion is written as Mg2+.  Give the formulae for the ions formed by:


a) Calcium



b) Sulphur


c) Aluminium


d) Bromine
2.  Use the valency method to work out the formula for:

a) Lithium Fluoride


b) Calcium Iodide


c) Aluminium Oxide


d) Sodium Sulphide
3.  Use the valency method to work out the formula for

a) Sodium Carbonate

b) Lithium Hydroxide


c) Ammonium Chloride

d) Sodium Nitrate
4.  Give the ionic formula for each of the following:


a) Potassium Iodide


b) Sodium Oxide


c) Ammonium Phosphate

d) Calcium Sulphate

	A
lithium
	B
chlorine
	C
magnesium

	D
potassium
	E
nitrogen
	F
oxygen


a) Atoms of which element (or elements) form ions with the same electron   arrangement as argon atoms?
b) Which two elements will combine to form an ionic compound with the formula X3Y2?


	A
18O


  8
	B
23Na


 11
	C
24Mg


12

	D
23Na+

11
	E
16O


 8
	F
16O2-

 8


 Identify the particle(s) in the grid above with an electron arrangement of 2,8.

Formula and Equations (Nat 5)
1. Write the formulae for each of the following compounds:

(a) copper (II) nitrate (b) aluminium sulphate (c) ammonium carbonate

2. Write formula equations for each of the chemical reactions given below:

(a)  sodium reacts with oxygen to make sodium oxide

(b)  aluminium reacts with sulphur to make aluminium sulphide

(c) magnesium reacts with aluminum oxide to make aluminium and  magnesium oxide

3. Balance each of these formula equations:

[image: image16.png]() CuO + CO ——— Cu + CO,
(b) Na + Cl; ———— NaCl

(¢c) KOH + H,SO; — K,S804 + H;O
(d) Fe,03 + H ———> Fe + H;,0

(e) CG;Hg + O ——» CO, + H,O




4. Work out the molecular formula for the compound whose full structural formula is shown below:

Formulae Problem Solving 1 (Nat 5)

	A
	B
	C

	Uranium (III) oxide
	Uranium (IV) oxide
	Uranium (VI) oxide

	D
	E
	F

	Chromium (III) oxide
	Chromium (IV) oxide
	Chromium (VI) oxide


1. (a) Which box represents UO2? 

    (b) Which box represents Cr2O3?

2. Y and Z represent three unknown elements.

	Element
	Number of electrons

	
	in outer shell

	X
	5

	Y
	6

	Z
	7


Work out the formula for the compounds formed between

(a) X and Z


(b) Y and Z


c) X and Y

3.

	A
	
	B
	
	C
	

	
	Cr203
	
	PbO2
	
	V2O5

	D
	
	E
	
	F
	

	
	HgO
	
	UO3
	
	Ag20


In which of the compounds above does the metal have

(a) the highest valency? 

(b) the lowest valency?
Formulae Problem solving 2 (Nat 5)
	A
	
	B
	
	C
	
	D
	

	
	Na2S
	
	PCl5
	
	Ar
	
	iron (II) oxide

	E
	
	F
	
	G
	
	H
	

	
	iron (III) oxide
	
	H2
	
	Cu2O
	
	Na2S04

	I
	
	J
	
	K
	
	L
	

	
	CuO
	
	barium hydroxide
	
	N2O4
	
	KHCO3


Write down the appropriate letters of the box which represent the following:

	(a) the name of the compound with the formula FeO 

	(b) the formula for a diatomic gas

	(c) the formula for dinitrogen tetraoxide

	(d) a compound containing four different elements 

	(e) the symbol for a noble gas

	(f)  the correct formula for sodium sulphate

	(g) the formula for phosphorus pentachloride

	(h) the correct formula for copper (I) oxide

	(i)  the name of a compound with the formula Ba(OH)2


Formulae (Nat 4)


Write chemical formulae for the following compounds:

1. 

a) Sulphur dioxide

b) Sulphur trioxide

c) Nitrogen monoxide

d) Carbon dioxide

e) Dinitrogen monoxide

f) Phosphorus pentoxide

2.
a) Sodium chloride

b) Hydrogen sulphide

c) Aluminium fluoride

d) Magnesium bromide

e) Calcium chloride

f) Carbon hydride

g) Sodium oxide

h) Calcium sulphide

i) Potassium iodide

j) Lithium nitride

3. 

a) Iron (III) chloride

b) Copper (I) oxide

c) Silver iodide

d) Zinc (II) bromide

e) Lead (IV) oxide

f) Iron (III) sulphide

g) Copper (II) oxide

h) Cobalt (II) chloride

i) Tin (II) oxide

j) Nickel (III) fluoride

4. 

a) Potassium oxide

b) Carbon monoxide

c) Carbon chloride

d) Copper (II) bromide

e) Lithium fluoride

f) Cobalt (II) oxide

g) Hydrogen chloride

h) Carbon tertraflouride

i) Iron (III) oxide

j) Aluminium oxide

k) Iron (II) nitride

l) Nickel (II) oxide

Formulae (Nat 5)


1. Write chemical formulae for the following compounds:
a) Strontium oxide 

b) Potassium sulphide 

c) Magnesium iodide

d) Calcium sulphate

e) Potassium carbonate

f) Lithium phosphate

2. Write chemical formulae for the following compounds:

a) Copper (II) hydroxide 

b) Aluminium nitrate 

c) Silver (I) carbonate 

d) Magnesium hydrogensulphite 

e) Chromium (III) sulphate 

f) Calcium hydrogensulphite 

g) Ammonium carbonate 

h) Ammonium dichromate

3. Write ionic formulae for the following compounds:
a) Magnesium hydroxide 

b) Calcium phosphate 

c) Lead (II) nitrate

d) Iron (III) sulphate 

e) Ammonium phosphate 

f) Copper (II) permanganate 

g) Barium hydrogencarbonate
h) Ammonium chromate

	Ions
	F-
	I-
	S2-
	Se2-
	PO3-
	N3-

	K+
	K+F-
	
	
	
	
	

	Cs+
	
	
	(Cs+)2S2-
	
	
	

	Be2+
	
	
	
	
	
	

	Ba2+
	
	
	
	
	
	

	Mn2+
	
	
	
	
	
	

	Mn3+
	
	
	
	
	
	

	Ga3+
	
	
	
	
	Ga3+(PO3-)3
	

	Sn4+
	
	
	
	
	
	


 Ionic formulae (Nat 5)
Copy and complete the table by writing the ionic formula. Remember charges must be included and brackets may be necessary.

Ions and Ionic Formulae (Nat 5)

1. Write the ions formed from the following elements.

a) Sodium

b) Chlorine

c) Oxygen

d) Lithium
e) Magnesium

f) Iodine

g) Sulphur

h) Fluorine
i) Nitrogen

j) Calcium

k) Aluminium

l) Iron(II)

m) Bromine

n) Potassium

o) Zinc(II)

p) Copper(II)

q) Silver

r) Lead(II)

2. Look up the following complex ions in the data booklet
a) Carbonate

b) Hydroxide

c) Ammonium

d) Sulphate

e) Nitrate

f) Sulphite

3. Now using the information, write the formulae IONIC FORMULAE for the following compounds.

a) Sodium fluoride

b) Calcium sulphide

c) Magnesium bromide

d) Silver oxide

e) Potassium nitride

f) Aluminium iodide

g) Zinc (II) sulphate

h) Copper (II) carbonate

i) Lithium sulphide

j) Iron (III) hydroxide

k) Ammonium chloride

l) Lead (II) nitrate

Ionic Lattice (Nat 5)


[image: image17.jpg]L
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Using the diagram of the ionic lattice of sodium chloride answer the following questions.

1. How many Na+ ions surround each Cl- ion ?  

2. How many Cl- ions surround each Na+ ion ?  

3. What is the RATIO of Na+ ions to Cl-  ions in sodium chloride ? 

The formula NaCl should really be written as Na+Cl-, showing the presence of ions. 
The formula suggests that only two ions are involved, but what the formula of ionic compounds shows  is the ratio of the positive to negative ions in the lattice.

Complex Formulae (Nat 5)
Write formulae for the following compounds:
1.
a) Lithium nitrate

b) Sodium hydroxide

c) Potassium nitrate

d) Beryllium sulphite

e) Ammonium nitrate

f) Calcium sulphate

g) Ammonium chloride

h) Magnesium sulphate

i) Potassium hydroxide

j) Magnesium sulphite

2.

a) Hydrogen sulphate
b) Calcium hydroxide

c) Ammonium sulphate

d) Lead (IV) carbonate

e) Lithium sulphate

f) Magnesium hydroxide

g) Boron carbonate

h) Aluminium hydroxide

i) Sodium carbonate

j) Lead (II) sulphate

3.

a) Potassium sulphate

b) Copper (II) carbonate

c) Ammonium sulphate

d) Aluminium sulphate

e) Lithium carbonate

f) Copper (II) hydroxide

g) Sodium nitrate

h) Boron nitrate

i) Ammonium oxide

j) Aluminium carbonate
More Formulae (Nat 5)

1. Write down the formulae for each of the following elements:

a) sodium
b) oxygen
c) hydrogen  d) calcium  e) nitrogen

2. Work out the formulae for the simple compounds listed below:
a) Magnesium chloride

b) Carbon bromide

c) Aluminium oxide

d) Iron (III) sulphide

e) Magnesium (IV) fluoride

3. Work out the formulae for the complex compounds below (you will need to refer to the data booklet):

a) Sodium sulphate

b) Calcium nitride

c) Aluminium carbonate

d) Ammonium phosphate

e) Titanium (IV) dichromate

4. Change these word equations into formula equations:

a) hydrogen + oxygen  → water

b) calcium + chlorine  → calcium chloride

c) iron (III) oxide + carbon monoxide  → iron + carbon dioxide

d) magnesium + copper (II) sulphate  → magnesium sulphate + copper

e) copper (II) oxide + hydrogen  → copper + water

5. Balance each of the following formula equations:

a) Na + Br2  → NaBr

b) K + S  → K2S

c) Na + Cr2O3  → Na2O + Cr

d) H2O + PCl5  → POCl3 + HCl

e) Cu + AgNO3 → Cu(NO3)2 + Ag

Ionic Equations (Nat 5)
Sometimes, chemists will write ionic equations – ones which use the ionic formula (with charges) for any ionic compound.

Remember that elements and covalent compounds never have charges.

Example

Potassium reacts with water forming potassium hydroxide and hydrogen.

Ionic equation:




     K          +   H2O      (        K+OH-              +       H2



Write ionic equations for the following reactions.

1. Al  +  Cl2  (  AlCl3
2. CuCl2  +  Na2S  (  CuS  +  NaCl

3. Cu  + AgNO3  (  Cu(NO3)2  +  Ag

4. Zn  +  HCl  (  ZnCl2  +  H2
5. Fe2O3  +  HCl  (  FeCl3  +  H2O

Relative Formula Mass (Nat 4)


1. 
Calculate the formula mass of the following substances:
1.  C

2.  C2H4
3.  NH4NO3
4.  C2H5OH

5.  MgO

6.  Mg(OH)2
7.  NaOH

8.  CaCO3
9.  Copper (II) oxide

10. Silicon

11. Water
12. Hydrogen chloride

13. Magnesium iodide
14. Oxygen gas

15. Hydrogen sulphide

16. Potassium chloride

17. Al2(NO3)3
18. Carbon dioxide

19. C2H4
20. Potassium iodide

21. Magnesium fluoride

22. Sodium fluoride

23. Carbon monoxide

24. Aluminium bromide

25. KNO3
26. NH4F

27. Copper (II) oxide
28. Iron (II) sulphide

29. Zinc (II) oxide
30. LiOH

31. AlPO4
32. H2CO3
33. Na2SO4
2.  
a) The formula mass of a hydrocarbon was found to be 16.


What is the formula of this compound of carbon and hydrogen?

b) Another hydrocarbon was found to have a formula mass of 58.

What is the formula of the hydrocarbon?

The Mole (Nat 5)

1. Calculate the mass of one mole of the following substances:
a) NH4NO3
b) Mg(OH)2
c) C

d) (NH4)2SO4
e) C2H5OH

f) Magnesium sulphate

g) Silicon

h) Copper (II) oxide

i) Magnesium nitrate

j) Calcium hydrogensulphate

2. Calculate the mass of each of the following substances:
a) 2.0 moles of Cu

b) 0.1 moles of CuO

c) 3.0 moles of CH4
d) 1.5 moles of Ca(OH)2
e) 10.0 moles of O​2
f) 2.0 moles of sodium sulphate

g) 0.5 moles of iron (II) oxide
h) 1.0mole of magnesium sulphide

i) 2.5 moles of potassium sulphate

j) 0.4 moles of helium

k)  2.0 moles of carbon

l)  0.5 moles of sulphur

m) m) 0.1 mole of copper

n)  1.0 mole of sodium chloride

o)  0.01 moles of sucrose C12H22O​11
p) 0.2 moles of calcium carbonate

3. Calculate the number of moles in each of the following substances:
a) 25g of CaCO​3
b) 72g of H2S

c) 6.4g S

d) 3.4g NH3
e) 8.4g C6H12O6
f) 8.1g magnesium oxide

g) 80g sodium hydroxide

h) 1.6g methane

i) 6.4g copper (II) sulphate

j) 360g glucose (C6H12O6)

4.
How many moles are in 150g of calcium carbonate, CaCO3?

5.
How many moles are in 138g of ethanol, C2H5OH?

6.        What mass would 5.0 moles of carbon dioxide have?

7.        What mass would 0.1 moles of water have?

Mole Calculations (Nat 5)
1. What is the mass of:
a) 5 moles of potassium nitrate

b) 0.1 moles of ammonium fluoride

c) 2 moles of lithium hydroxide

d) 0.001 moles of barium sulphate

e) 1.5 moles of NaOH

f)  0.5 moles of sodium hydroxide

2. How many moles are in:
a) 200g of calcium carbonate

b) 200g of sodium hydroxide

c) 585g of sodium chloride

d) 0.365g of hydrogen chloride

e) 8.0g of copper (II) oxide

f)  2.2g of carbon dioxide

3. a) The mass of a mole of hydrocarbon was found to be 16g.

What is the formula of this compound of carbon and hydrogen?

     b) Another hydrocarbon was found to have a mass of one mole of 58g.

What is the formula of the hydrocarbon?

Equations Revision (Nat 5)
 Write formula equations for the following reactions:
1.    Hydrogen joins up with oxygen to make water.
2.
Iron metal and carbon dioxide are formed when iron (III) oxide is heated with carbon monoxide.
3.
In a car engine, petrol (C8H18) reacts with oxygen to form carbon dioxide and water vapour.
4.
The reaction of dilute hydrochloric acid (HCl) with calcium carbonate produces calcium chloride, carbon dioxide and water.

5.
Ammonium sulphate is a fertiliser produced by the reaction of ammonia (nitrogen hydride) with sulphuric acid (H2SO4).

6.
Silver oxide breaks up when heated into its elements.

7.
Carbon powder burns in oxygen gas to form carbon dioxide gas.

8.
Zinc metal reacts with copper (II) sulphate solution to form copper metal and zinc (II) sulphate solution.

9.
Sodium hydroxide and hydrogen are produced when sodium reacts with water.

10.
Magnesium reacts with oxygen to form the compound of the elements.

Standard Solutions 1 (Nat 5)

1.  Calculate the number of moles of the chemical in each of the following:
a) sodium chloride 1000cm3 of 1moll-1 solution

b) sodium chloride in 500cm3 of 0.5moll-1 solution

c) potassium nitrate in 250cm3 of 0.5moll-1 solution

d) calcium hydroxide in 600cm3 of 0.2moll-1 solution

e) ammonium sulphate in 5 litres of 0.1 moll-1 solution

f) 1000cm3 of 3moll-1 copper (II) sulphate solution

g) 100cm3 of 2moll-1 hydrochloric acid solution

h) 500cm3 of 0.2moll-1 sulphuric acid solution

2. What concentration of solution is obtained if we dissolve:
a) 40.0g of sodium hydroxide in 1000cm3 of solution
b) 58.5g of sodium chloride in 100cm3 of solution

c) 585g of sodium chloride in 10 litres of solution

d) 39.0g of lithium fluoride in 1500cm3 of solution

e) 2.8g of potassium hydroxide in 150cm3 solution

f) 13.2g of ammonium sulphate in 800cm3 of solution

Standard Solutions 2 (Nat 5)


1.  Calculate the number of moles of solute in each of the following solutions:
a) 500.0cm3 of 0.2moll-1 solution

b) 100.0cm3 of 0.5moll-1 solution

c) 50.0cm3 of 2.0moll-1 solution

2. Work out the concentration of the following solutions:
a) 0.2 moles of solute in 200cm3 of solution
b) 1.0 moles of solute in 5.0 litres of solution
c) 0.5 moles of solute in 500cm3 of solution
3. Work out the volumes of the solutions below:
a) the volume of 0.5moll-1 solution that contains 0.2 moles of solute

b) the volume of 0.2moll-1 solution that contains 1.0 moles of solute

c) the volume of 2.0moll-1 solution that contains 0.05 moles of solute 

4. Work out the mass of solid which should be dissolved to produce the following solutions:
a) 500cm3 of 0.1moll-1 of NaOH solution

b) 250cm3 of 0.5moll-1 of Na2O solution

c) 50cm3 of 1.0moll-1 of KOH solution

Calculations from Equations (Nat 5)

1.  What mass of hydrogen gas is given off when 6g of magnesium is reacted completely with dilute sulphuric acid?
Mg + H2SO4 → MgSO4 + H2
2. What mass of copper metal can be obtained by reacting 16g of copper (II) oxide with hydrogen gas?
CuO + H2 → Cu H2O

3. What mass of carbon would be needed to convert 22.3g of lead (II) oxide completely to lead metal and carbon dioxide gas?

2PbO + C → 2Pb + CO2
4. What mass of oxygen would be released by the decomposition of 22.08g of silver (I) carbonate?

2Ag2CO3 → 4Ag + 2CO2 + O2

5. Assuming 100% conversion of reactants to products, what mass of sulphur trioxide would be obtained from 768kg of sulphur dioxide?

2SO2 + O2 → 2SO3
6. Using the equation below, calculate the mass of iron that can be obtained by reacting 64kg of iron (III) oxide with carbon.
2Fe2O3 + 3C → 4Fe + 3CO2
7. In the Haber process, nitrogen and hydrogen react to make ammonia, which is used to make fertilisers. How much nitrogen is needed to make 2000 tonnes of ammonia?

N2 + 3H2 → 2NH3
Calculations Involving Reacting Masses 1 (Nat 5)

1.  Calculate the mass of sulphur dioxide formed when 4g of sulphur is burned.

S + O2 → SO2

2.  Calculate the mass of oxygen needed to burn 2g of methane.
CH4 + O2 → CO2 + 2H2O
3.  Iron (III) oxide reacts with carbon monoxide to form iron and carbon dioxide.  The balanced equation for the reaction is:
           Fe2O3    +    3CO       (     2Fe     +    3CO2

Calculate the mass of iron formed when 1200kg of iron (III) oxide is completely converted into iron.

4.  Calculate the mass of oxygen needed to produce 20.25g of magnesium oxide when magnesium burns in air.
2Mg + O2 → 2MgO
5.  Calculate the mass of carbon dioxide produced when 66g of propane  (C3H8) is completely burned in air.

C3H8 + 2O2 → 3CO2 + 4H2O
6.  What mass of water would be produced if 48g of methane were burnt completely?


CH4(g) 
+ 
2O2(g)

(
CO2(g)
+
2H2O(l)
Calculations Involving Reacting Masses 2 (Nat 5)

1. Use the balanced equation to calculate the mass of carbon dioxide obtained by burning 4g of carbon in air

C + O2 → CO2
2. What mass of iron (III) oxide can be made starting with 5.6g of iron?

4Fe  +  3O2  →  2FeO3
3. Nitrogen is used to fill airbags which protect people in car crashes. It is produced when sodium azide (NaN3) decomposes rapidly.

2NaN​3(s) → 2Na(s) + 3N​2(g)

      A driver airbag contains 60g of sodium azide. Calculate the mass of nitrogen gas which will be produced. 
4. Platinum ores contain copper (II) sulphide as an impurity. When the ore is heated, the copper sulphide reacts to give off sulphur dioxide gas.

2CuS + 3O2 → 2CuO + 2SO2
Calculate the mass of sulphur dioxide released when 96.0g of copper (II) sulphide is heated.
5. Ammonoium sulphate is a fertiliser. The compound can be prepared by the action of concentrated sulphuric acid on ammonia.

2NH3(g) + H2SO4(aq) →  (NH4)2SO4(s)

Calculate the mass of ammonium sulphate which would be produced from 170kg of ammonia.

6. Ammonia (NH3) can be made by adding water to magnesium nitride (Mg3N​3)

Mg3N2(s) + 6H2O(l) → 3Mg(OH)2(s) + 2NH3(g)
Calculate the mass of ammonia produced by reacting 1.2kg of magnesium nitride with an excess of water.
Calculations from Titrations 1 (Nat 5)
Answer the following questions:
1. What is the concentration of a sodium hydroxide solution if 20.0cm3 of it is neutralised by 20.0cm3 of a 1.0moll-1 hydrochloric acid solution?

2. 50.0cm3 of 1.0moll-1 nitric acid is neutralised by 100.0cm3 of potassium hydroxide. What concentration is the KOH?

3. 20.0cm3 of a 2.0moll-1 sodium hydroxide solution was neutralised by 10.0cm3 of hydrochloric acid. What concentration is the acid?

4. What is the concentration of a solution of nitric acid if 20.0cm3 of it is neutralised by 30.0cm3 of 2.0moll-1 potassium hydroxide?

5. What concentration is a sodium hydroxide solution if 20.0cm3 of it is neutralised by 20.0cm3 of 1.0moll-1 sulphuric acid?

6. What concentration is a sulphuric acid solution if 20.0cm3 of it is neutralised by 20.0cm3 of 1.0moll-1 of potassium hydroxide?

7. Given the equation

2NaOH + H2SO4 → Na2SO4 + 2H2O

Calculate X in each of the following:
a) X cm3 of 0.2moll-1 NaOH neutralises 10.0cm3 of 2.0moll-1

b) 20.0cm3 of 0.2moll-1 NaOH neutralises 20.0cm3 of X moll-1 

Calculations from Titrations 2 (Nat 5)

1.  Calculate the concentration of potassium hydroxide (KOH ) if 14.8cm3 is required to neutralise 20cm3 of 0.1moll-1nitric acid (HNO3).

HNO3 + KOH →  KNO3 + H2O

2. Calculate the volume of 0.15mol/l sulphuric acid (H2SO4) if it is neutralised by 25cm3 of 0.25moll-1sodium hydroxide (NaOH).   
H2SO4 + NaOH  →   Na2SO4 + H2O
3.  30 cm3 of 0.10 moll-1 NaOH neutralised 25.0cm3  of hydrochloric acid.  Determine the concentration of the acid.
NaOH(aq) + HCl(aq) → NaCl(aq) + H2O(l)
4. 25.0cm3 of 0.05moll-1 Ba(OH)2 neutralised 40.0cm3 of nitric acid. 
Determine the concentration of the acid.

Ba(OH)2(aq) + 2HNO3(aq) -----> Ba(NO3)2(aq) + 2H2O(l)

5.  Sodium ethanedioate, Na2C2O4, can be made into a solution of an exact and reliable concentration and so can be used as a standard solution for checking the concentration of a solution containing sulphuric acid. The reaction is summarized by the equation:

 

Na2C2O4 + H2SO4 → Na2SO4 + (CO2H)2
 
     In a particular experiment 10.0cm3 of a 0.50moll-1 solution of sodium ethanedioate was found to react with 8.7cm3 of sulphuric acid. Find the concentration of the sulphuric acid.

Profitable Business? (Nat 5)

You are the director of a small chemical company that has just developed a new process for turning vinegar into unleaded petrol. The process is described below:









The chemical equation for the reaction is:

4CH3COOH(g) 
+
4C(s)

(
4CO2(g)
+ 
C8H16(l)

a.
If 1kg of vinegar reacts with 0.2kg of coal, what mass of petrol (C8H16(l)) will be produced.

b.
If Vinegar costs £1.30 per kg, coal costs £2.00 per kg and running the plant costs £500 per 1000kg of petrol produced; what is the minimum price the company must sell their petrol at per kg to make a profit?
c.
If 1 litre of petrol weighs 0.5kg, can the business make a profit with today’s petrol prices?
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(a) Using graph paper, draw a line graph of concentration of oxygen versus time?


(b) Calculate the rate between


     (i)  0 – 20s 


     (ii) 20 – 35s 


(c) (i) What happens to the rate as the reaction proceeds?


     (ii) How can you determine this from looking at the graph?





(a) Using graph paper,  draw a line graph of volume of gas produced versus time?


(b) Calculate the rate between 


      (i)  0 – 10s 


      (ii) 10 – 30s 


(c) What happens to the rate as the reaction proceeds?


(d) What happens to the gradient (slope) of the graph as the reaction proceeds?


(e) Calculate the average rate of the reaction over the first 35s?
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