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What are atoms like?
1
State the name of the different types of atom in the following compounds. Use your Periodic Table to help you.

(a) PbSO4           (b) Fe2O3           (c) NaBr

2
Write down the symbols for the following atoms. Use your Periodic Table to help you.

(a) iron           (b) potassium           (c) sodium           (d) cobalt
3
Which of the following formulae represent elements? Explain your answer.

A Cl2      B H2SO4      C KOH      D I2      E C2H5Cl

4
Arrange the elements chlorine, iodine, potassium and sulfur in order of their atomic number starting with the one with the lowest atomic number. Use your Periodic Table to help you.

5
The table shows some properties of the particles present in atoms. Copy out the table and fill in the missing words and values A to D.
	Particle name
	Relative charge
	Relative mass

	electron
	A
	B

	proton
	+1
	C

	D
	0
	1


6
An atom of rhodium has 45 protons and 58 neutrons.
(a)
State the atomic number of rhodium.

(b)
State the mass number of rhodium.
7
Write out and complete the following sentence.
An atom is      A      because the nucleus has a      B      charge and the electrons have a      C      charge.

8
Describe the structure of an atom of fluorine as fully as possible, stating the name and position of each type of particle in the atom.

What are atoms like?
1
What do you understand by the terms:

(a)
nucleon number

(b)
atomic number?
2
Explain why an atom is neutral.

3
Copper has 29 protons and 35 neutrons. 

(a)
Write this information using conventional symbols.

(b)
State the atomic number of copper.

(c)
State the mass number of copper.
4
There are two isotopes of chlorine. These are described by the symbols 
[image: image1.wmf]Cl

35

17

 and 
[image: image2.wmf]Cl

37

17

.

(a)
What do you understand by the term isotopes?

(b)
Deduce the number of protons, neutrons and electrons in these two isotopes of chlorine.

5
Write the electronic structure for the following atoms:
(a)
silicon (proton number = 14)
(b)
potassium (proton number = 19).

6
How many protons, electrons and neutrons are there in a calcium ion, Ca2+? Use your Periodic Table to help you.

7
Describe the structure of an atom of 
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as fully as possible, stating the number, name and position of each type of particle in the atom. Use your Periodic Table to help you.
8
Potassium has a mass number of 39. Argon has a mass number of 40. Use your Periodic Table to explain why potassium comes after argon in the Periodic Table even though argon has a greater mass number than potassium.
How atoms combine – ionic bonding
1
The formulae below represent atoms, ions or molecules.

C60     Ca2(     Cl(     H2     HCl     Na     NO3(     S

(a)
Which of these formulae represent atoms?

(b)
Which of these formulae represent ions?

(c)
Which of these formulae represent molecules?

2
Calcium forms an ion with a 2+ charge. Oxygen forms an ion with a 2( charge. Explain how the ionic compound calcium oxide, CaO, is formed from calcium atoms and oxygen atoms. 
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3
The graph shows how the electrical conductivity of sodium chloride changes when some water is added and the mixture is stirred. Use your knowledge of the solubility and electrical conductivity of sodium chloride to explain the shape of this graph.

4
The diagram shows the transfer of electrons from one atom to another.
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(a)
Which atom, A or B, forms a positive ion and which forms a negative ion? Explain your answer.
(b)
What is the charge on ion B?
5
The melting point of five compounds, A to E are given below.

A 801°C        B 250°C        C -50°C        D 2852°C        E 100°C

(a)
Which compound is most likely to be magnesium oxide? Explain your answer.

(b)
Which compound is most likely to be sodium chloride? Explain your answer.
How atoms combine – ionic bonding
1
Use the following list of ions to deduce the formulae of compounds (a) to (d).

Al3+       Ca2(       K(       Mg2(       NO3(       O2(       SO42(
(a) calcium sulfate
(b) magnesium nitrate

(c) potassium sulfate
(d) aluminium oxide

2
Magnesium forms ions with a charge of 2+. Chlorine forms ions with a charge of 1(. Explain how the ionic compound magnesium chloride is formed from magnesium and chlorine atoms and why the formula of magnesium chloride is MgCl2.
3
(a)
Draw a dot and cross diagram of the ionic compound sodium oxide, Na2O.

(b)
Comment on the electronic configuration of the sodium ions and the oxide ion in this compound.

4
The diagram shows how the electrical conductivity of the ionic compound potassium fluoride varies with temperature.
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(a)
Explain the shape of the graph using ideas about the movement of particles in solid and molten potassium fluoride.

(b)
From the graph, calculate the melting point of potassium fluoride.

5
The bar chart shows the melting point of the compounds A, B, C, D and E.
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Which one of the compounds A to E is most likely to be (i) magnesium oxide (ii) sodium chloride? Explain your answers using ideas about forces between ions.

Covalent bonding and the structure of the Periodic Table
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1
The formulae of four different chemicals, A, B, C and D, are shown below.
(a)
How many atoms in total are there in each of the formulae A to D?

(b)
Which of the formulae A to D are displayed formulae?

(c)
How many different types of atoms are there in (i) formula A and (ii) formula D?
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2
The diagram shows the electronic structure of three different atoms.

(a)
To which Group in the Periodic Table do each of A, B and C belong? 
Explain your answers.
(b)
To which Period do each of A, B and C belong? Explain your answers.

3
Which of the following elements are in the same Group in the Periodic Table? 
Use a Periodic Table to help you.

aluminium      antimony      boron      indium      iodine      strontium

4
Which of the following elements are in the same Period in the Periodic Table? 
Use a Periodic Table to help you.

argon      beryllium      bismuth      helium      rubidium      tin
5
The table shows the state and melting point of four substances A, B, C and D.
	Substance
	State at room temperature
	Melting point (°C)

	A
	solid
	114

	B
	gas
	(56

	C
	solid
	986

	D
	liquid
	0


(a)
Which substance is carbon dioxide? Give two reasons for your answer.

(b)
Which substance is water? Give two reasons for your answer.

Covalent bonding and the structure of the Periodic Table
1
State the name of the element which has five electron shells and six electrons in its outer shell. Use your Periodic Table to help you.

2
Elements can be arranged in the Periodic Table according to their electronic structure. Describe how the arrangement of the elements in the Periodic Table is related to their electronic structure.

3
Explain why carbon dioxide:

(a)
has a low melting point

(b)
does not conduct electricity.
4
The electronic structures of the atoms of some elements are shown below. 
To which group do each of these elements belong?

(a)
2, 8, 3

(b)
2, 8, 8, 1

(c)
2, 7

5
(a)
Draw a dot and cross diagram for carbon dioxide showing all the electrons.

(b)
Describe the bonding in carbon dioxide in as much detail as possible.

6
The structure and bonding in methane is shown below.
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(a)
Describe how scientists have arrived at this structure of methane knowing the electronic structure of hydrogen and the electronic structure of carbon.

(b)
Explain why methane can be described as a covalent molecule.

The Group 1 elements
1
Write out and complete the following sentences about the Group 1 elements.

The metals lithium, sodium and potassium are called the      A      metals. They are stored under      B      because they react with      C      and water. The order of reactivity with water is      D      (most reactive), sodium and      E      (least reactive).

2
Which one of the following is the correct reason why Group 1 metals have similar properties?

A
They give bright colours in the flame test.

B
They have seven electrons in their outer shell.

C
They have one electron in their outer shell.

D
They all gain one electron to become positive ions.

3
What are the products formed when lithium reacts with water?
4
Use your Periodic Table to find out the chemical symbols for:
(a)
potassium

(b)
lithium.
5
X is a compound formed when a Group 1 metal is burnt in chlorine. Compound X is soluble in water. The compound gives a red colour in a flame test.

(a)
Describe how you would carry out a flame test.

(b)
State the name of the group 1 metal.

(c)
How many electrons does this metal have:

(i)
in its outer shell
(ii)
in total?

(d)
State the name of compound X.

6
Describe in detail how lithium reacts with water. Include as many observations as possible and write a word equation for the reaction.
The Group 1 elements
1
Describe in detail how potassium reacts with water. Include as many observations as possible and write a word equation for the reaction.

2
Write a symbol equation for the reaction of lithium with water.

3
The elements rubidium and caesium are below potassium in Group 1. The table shows some properties of the Group 1 elements.

	Element
	Boiling point (°C)
	Reaction with oxygen
	Density of the solid at its melting point (g per cm3)

	lithium
	1342
	slow
	0.53

	sodium
	883
	fast
	

	potassium
	760
	very fast
	0.86

	rubidium
	
	
	1.53

	caesium
	
	
	


(a)
Estimate the boiling points of:

(i)
rubidium
(ii)
caesium.

(b)
Suggest how fast rubidium will react with oxygen.

(c)
Suggest a figure for the density of caesium.

(d) Lithium reacts slowly with water and potassium reacts violently with water. A scientist predicts that caesium will explode when added to water. Suggest why this prediction is likely to be correct.  

4
(a)
Write an equation to show the formation of a sodium ion from a sodium atom.

(b)
Explain why the reaction in part (a) is an oxidation reaction.

5
Group 1 elements:

· have similar properties

· get more reactive down the group.

Use ideas about electrons to explain these ideas.
The Group 7 elements
1
Write out and complete the following sentences about the Group 7 elements.

The Group 7 elements      A     , chlorine, bromine and iodine are called the      B     . Their order of reactivity is      C      (most reactive), chlorine,      D      and iodine (least reactive). Chlorine is a      E      coloured gas, bromine is a      F      coloured liquid and iodine is a grey-black      G     .

2
(a)
Describe the reaction between sodium and bromine, stating any observations that you would make.

(b)
Write a word equation for this reaction.
3
What observations, if any, would you make when the following solutions are mixed? In each case, explain your answer and write any relevant equations.

(a)
A solution of chlorine in water is mixed with a solution of potassium iodide.

(b)
A solution of bromine in water is mixed with a solution of potassium chloride.

(c)
A solution of bromine in water is mixed with a solution of potassium iodide.

4
Write out and complete the following sentence.

Group 7 elements have similar properties because …

5
Chlorine is a Group 7 element. Sodium is a Group 1 element.

(a)
State the name of the compound formed when chlorine reacts with sodium.

(b)
State three uses of the compound formed when chlorine react with sodium.

6
A green gas, X, is passed through a concentrated aqueous solution of potassium iodide in a test tube. A brown solution, Y, is formed and a grey solid, Z, is deposited at the bottom of the tube.

(a)
Identify X, Y and Z.

(b) Write a word equation for the reaction which occurs.
The Group 7 elements 
1
What observations, if any, would you make when the following chemicals react? In each case, explain your answer and write any relevant symbol equations.

(a)
Chlorine gas is bubbled through a solution of potassium bromide.

(b)
Solid fluorine (which is a light yellow colour) is reacted with sodium chloride.

2
The table shows some properties of the Group 7 elements.

	Element
	Boiling point (°C)
	Reaction with hydrogen
	State at room temperature
	Density of the solid at its melting point (g per cm3)

	fluorine
	
	
	
	

	chlorine
	-35
	combines rapidly at room temperature
	gas
	1.56

	bromine
	59
	combines rapidly at 200°C
	liquid
	3.12

	iodine
	184
	combines rapidly at 400°C
	solid
	4.93

	astatine
	
	
	solid
	


(a)
Estimate the boiling points of fluorine and astatine.

(b)
Suggest how fluorine and astatine react with hydrogen.

(c)
Suggest the state of fluorine at room temperature.

(d)
Estimate the density of fluorine.
3
(a)
Write an equation to show the formation of a chloride ion from a chlorine atom.

(b)
Explain why the formation of a chloride ion from a chlorine atom is a reduction reaction.

4
A silvery metal, X, gives off hydrogen when it reacts with water. Metal X burns with a lilac flame. Metal X reacts with the vapour of a reddish-brown halogen, Y, to form a white powder, Z.

(a)
Identify X, Y and Z and explain your reasoning.

(b)
Write a symbol equation for the reaction between X and Y.

5
Group 7 elements have similar properties but are less reactive going down the group. Use ideas about electrons to explain these facts.
Electrolysis
1
The list shows the formulae of some anions, cations and molecules.

Cl2            H2            H(            I(            Na(            O2(            OH(
(a)
Which of these formulae represent anions?

(b)
Which of these formulae represent cations?

(c)
Which of these formulae represent molecules?

2
Molten aluminium oxide conducts electricity but is decomposed when a large electric current is passed through it.

(a)
State the name given to any liquid which conducts electricity.

(b)
What is the name given to the process of decomposing a liquid using electricity?

(c)
Write a word equation for the decomposition of aluminium oxide by electricity.
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3
An electric current is passed through dilute sulfuric 
acid using platinum electrodes.

(a)
Which electrode, A or B, is the anode? 
Explain your answer.

(b)
State the name of the gases found at X and Y in the diagram.

(c)
Describe a test for each of the gases X and Y and state the results of each test.
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4
The diagram shows an electrolysis cell used to extract aluminium on an industrial scale.

(a)
Name the mineral from which aluminium is extracted.

(b)
Describe the electrolysis of aluminium oxide using the diagram and the following words to help you.

aluminium      aluminium oxide      anode      cathode      electric current
      electrolysis      electrolyte      graphite      molten      oxygen

Electrolysis
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1
The diagram shows an electrolysis cell used to extract aluminium from aluminium oxide.

(a)
Describe the key features in the electrolysis of aluminium oxide.

(b)
Write the ionic equations for the reactions in this electrolysis cell which occur 

(i)
at the anode
(ii)
at the cathode.
(c)
Write a balanced equation for the overall reaction which occurs when aluminium oxide is decomposed by electrolysis.

2
The products of the electrolysis of dilute sulfuric acid are hydrogen and oxygen.

(a)
Describe, with a diagram, the key features of this electrolysis.

(b)
Write symbol equations for the reactions occurring:

(i)
at the cathode
(ii)
at the anode.
3
(a)
Molten sodium chloride contains only sodium ions and chloride ions.
State the name of the elements formed during this electrolysis:

(i)
at the anode

(ii)
at the cathode.
(b)
The following ions are present in a concentrated solution of sodium chloride in water.

Cl-           H+           Na+           OH-
What ions are present in solution when electrolysis is complete? Explain your answer.
Transition elements
1
Which of the following are transition elements? Use your Periodic Table to help you.

Ar            Ga            Ni            Rh            Sr            Zr

2
Use a Periodic Table to find out the symbols for the following transition elements.

chromium            copper            iron            manganese            silver

3
(a)
State three properties of transition elements which are common to all metals.
(b)
State one property of a transition element which is not shown by all metals.
(c)
State two characteristic properties of transition element compounds.
4
A solution of sodium hydroxide is added to a solution of iron(III) ions.

(a)
Describe in detail all the changes that you would observe on adding the solution of sodium hydroxide to the solution of iron(III) ions.

(b)
State the type of reaction which occurs when a solution of sodium hydroxide is added to a solution of iron(III) ions.

5
Transition element carbonates undergo thermal decomposition reactions.

(a)
What do you understand by the term thermal decomposition.

[image: image20.jpg]gateway
science



(b)
Draw a diagram of the apparatus you would use to study the thermal decomposition of manganese carbonate and to test any gas given off. Use the equipment shown below as a guide.

(c)
Describe what you would observe during the thermal decomposition of manganese carbonate using this apparatus.

(d)
Write a word equation for the thermal decomposition of manganese carbonate.
Transition elements
1
The table shows information about some elements.

	Element
	Colour of element
	Colour of oxide
	Is the oxide a catalyst?
	Does the element conduct electricity?

	A
	silver
	yellow
	no
	yes

	B
	silver-grey
	red
	yes
	yes

	C
	green
	white
	no
	no

	D
	grey-black
	white
	no
	no

	E
	silver
	reddish-black
	yes
	yes


Which two of these elements are most likely to be transition elements? Explain your answer.

2
Transition element carbonates under go thermal decomposition reactions.

(a)
What do you understand by the term thermal decomposition?
(b)
Draw a labelled diagram of the apparatus you would use to study the thermal decomposition of copper carbonate and to test the any gas given off.
(c)
Describe what you would observe during the thermal decomposition of copper carbonate using this apparatus.

(d)
Write a balanced symbol equation for the thermal decomposition of copper carbonate.

3
Write out and complete the symbol equations for the following reactions, taking place with heat.

(a)
      A       → CO2 + ZnO

(b)
      B      + 3OH- → Fe(OH)3
(c)
Cu2+ + 2OH- →      C      
4
A solution of sodium hydroxide is added to a solution of a transition element compound, X. A grey-green solid, Y, is formed. The grey green solid is then left in the air for two days. After two days, the colour of the solid had changed to reddish brown.

(a)
Identify the grey green solid, Y.

(b)
What is the most likely colour of the original transition element solution, X?

(c)
Write the ionic equation for the reaction between X and sodium hydroxide.

(d)
Suggest why Y goes reddish brown after two days and why this happened.

Metal structure and properties

1
The table shows information about some elements.

	Element
	State at room temperature
	Melting point (°C)
	Hardness
	Shiny or dull?
	Does it conduct electricity?

	A
	solid
	98
	fairly soft
	shiny
	yes

	B
	solid
	1535
	hard
	shiny
	yes

	C
	solid
	113
	soft
	dull
	no

	D
	solid
	660
	hard
	shiny
	yes

	E
	solid
	114
	hard
	dull
	no


Which of the elements A to E are metals? Explain your answer.

2
State one use of each of the following metals. In each case suggest one property of the metal which makes it suitable for the particular use.

(a)
copper
(b)
iron.

3
The table gives some information about five metals A to E.

	Metal
	Thermal conductivity (units)
	Electrical conductivity (units)
	Strength (units)
	Melting point (°C)

	A
	238
	0.40
	8.0
	660

	B
	400
	0.67
	18.0
	1083

	C
	82
	0.11
	21.0
	1535

	D
	35
	0.05
	1.5
	328

	E
	170
	0.20
	12.0
	3410


From the table, select the metal which is most suited for the particular uses (a) to (e). In each case give a reason for your answer.

(a)
Which of the metals A to E is the best to use for the base of a saucepan?

(b)
Which of the metals A to E is the best to use for solder?

(c)
Which of the metals A to E is the best to use for electrical wiring?

(d)
Which of the metals A to E is the best to use for wiring to support a bridge?

(e)
Which of the metals A to E is the best to use for the nose cone of a rocket exposed to very high temperatures?

4
Describe the structure of metals. In your description refer to the arrangement of the particles and the type of bonds formed.
Metal structure and properties
1
The uses of metals are related to their properties. By referring to the properties of particular metals explain why:

(a)
copper is used for electrical wires

(b)
steel (an alloy of iron) is used for building bridges

(c)
tungsten is used for high-speed tools for drilling metals

(d)
lead is used for solder.

2
Describe the structure of metals and explain how this structure accounts for:

(a)
the electrical conductivity of all metals

(b)
the high melting and boiling point of many metals.

3
The table below shows the effect of temperature on the electrical resistance of copper.

	Temperature (°C)
	-253
	-233
	-193
	-113
	0
	100

	Resistance
(10-8 ohms m)
	0.0008
	0.058
	0.29
	0.77
	1.55
	2.38


(a)
Explain why this data shows that copper is a superconductor at low temperatures.

(b)
Describe three possible benefits of superconductors.

(c)
Explain the drawbacks of copper as a superconductor.

(d)
Between which two values on the temperature scale is there the greatest percentage increase in resistance?
4
The table shows how the tensile strength of copper changes with temperature.

	Temperature (°C)
	-203
	-68
	-100
	400

	Tensile strength
(106 Pa)
	330
	260
	190
	130


(a)
Describe how the tensile strength of copper varies with temperature.

(b)
Use ideas about metallic bonding to suggest why tensile strength varies with temperature.
C3a What are atoms like?
Foundation
1
(a)
lead, sulfur, oxygen
[1]
(b)
iron, oxygen
[1]

(c)
sodium, bromine
[1]
2
(a) Fe (b) K (c) Na (d) Co
[4]

3
A and D; only contain one type of atom
[2]
4
S, Cl, K, I
[1]

5
A −1; B 0.0005 (zero); C 1; D neutron
[4]

6
(a)
45
[1]
(b)
103
[1]
7
A neutral; B positive; C negative
[3]

8
Nucleus; in centre; of protons; and neutrons; outside this are electrons; in shells; other points up to 3 e.g. charges on particles/numbers of particles
[9]

Higher

1
(a)
Number of protons + neutrons in the nucleus
[1]

(b)
Number of protons
[1]
2
Same number; of protons; which are +ve; as electrons; which are −ve
[5]

3
(a)
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[1]

(b)
29
[1]
(c)
64
[1]
4
(a)
Atoms with different numbers of neutrons/different mass number and same number of protons/atomic number
[1]

(b)
Cl-35 17p, 17e and 18n
[1]

Cl-37 17p, 17e and 20n
[1]
5
(a)
2, 8, 4
[1]
(b)
2, 8, 8, 1
[1]

6
20p; 18e; 20n
[3]

7
Nucleus; in centre; which has protons; which are + charged; 19 protons; neutrons in nucleus; uncharged; 20 neutrons; electrons round outside; electrons − charged; in shells; 19 electrons; 1 electron in outer shell
[13]

8
Periodic Table arranged according to proton number; presence of isotopes of K/Ar; means that mass number is not in same sequence as atomic number
[3]


C3b How atoms combine
Foundation

1
(a)
Na, S
[1]
(b)
Ca2+, Cl−, NO3−
[1]

(c)
C60, H2, HCl 
[1]
2
Ca atom loses electrons; 2 electrons lost; O atom gains 2 electrons; 2 electrons; electrons transferred from Ca to O; + ions attract – ions  
[6]

3
A to B NaCl solid; doesn’t conduct; B to C begins to conduct; as some dissolves; increases conductivity as more dissolves; C to D all solid/maximum solid dissolved; so conduction doesn’t increase
[7]

4
(a)
B + and A – ; B has fewer electrons than protons; so + charged; A has more electrons than protons; so – charged
[5]
(b)
2+
[1]
5
(a)
D; has a high melting point but not very high
[2]
(b)
A; has a very high melting point 
[2]
Higher

1
(a) CaSO4; (b) Mg(NO3)2; (c) K2SO4; (d) Al2O3
[4]

2
Mg atom loses electrons; 2 electrons lost; Cl atoms gain electron; 1 electron; electrons transferred from Mg to Cl; each Cl can only accept 1 electron; so 2 Cl required; to balance charges; + ions attract – ions
[9]

3
(a)
Na+ structure correct; O2− structure correct; 2 Na+ to 1 O2−; charges shown
[4]

(b)
Both have 8 electrons in outer shell; this is a stable electronic structure/noble gas structure
[2]

4
(a)
A to B KF solid; doesn’t conduct; because ions can’t move; B to C begins to conduct; as some dissolves; because ions can move; increases conductivity as more dissolves; as more ions moving; C to D all solid/maximum solid dissolved; so conduction doesn’t increase; maximum number of ions in solution
[11]
(b)
allow 850–950°C
[1]
5
(i) A; (ii) C; A has very high melting point; C has high melting point; giant ionic lattices; electrostatic attraction between ions; electrostatic attraction greater in MgO; so has higher melting point; because of doubly charged; Mg ion and oxide ion; compared with single charge; on Na and Cl ions 
[12]

C3c Covalent bonding

Foundation
1
(a)
A 9; B 5; C 2; D 9
[4]
(b)
B and D
[1]

(c)
(i) 3; (ii) 5
[2]
2
(a)
A 1; B 3; C 8/0; the number of electrons in the outer shell = group number
[4]
(b)
A 4; B 2; C 3; number of electrons shells = period number
[4]
3
B, Al, In
[1]

[1]

4
Rb, Sn
[1]

5
(a)
B; it is a gas; has low melting point 
[3]
(b)
D; it is liquid; has a low melting point 
[3]
Higher

1
Tellurium
[1]

2
Successive elements have one more electron; when shell complete, next shell started; Group number is the number of electrons in outer shell; Period number is number of shells which have electrons in them 
[4]

3
(a)
Simple molecule; weak forces; between molecules/intermolecular 
[3]
(b)
No mobile electrons
[1]
4
(a) 3; (b) 1; (c) 7
[3]

5
(a)
8 electrons in outer shell of C and Os; paired electrons; two pairs of electrons in each double bond; correct number of inner electrons in C; correct number of inner electrons in each O
[5]
(b)
Two double bonds; formed by sharing electrons; covalent bonds
[3]
6
(a)
(Any 6 of) H has 1 electron in outer shell; C has 4 electrons in outer shell; methane is molecule; so covalent structure; one electron from each atom forms a pair; so 4 electron pairs needed; so each C bonds with 4 hydrogen atoms; to form noble gas structure 
[6]
(b)
2 or more atoms bonded together; atoms share pairs of electrons
[2]

C3d The Group 1 elements

Foundation

1
A alkali; B oil; C air; D potassium; E lithium
[5]

2
C
[1]

3
lithium hydroxide; hydrogen
[2]

4
(a) K; (b) Li 
 [2]

5
(a)
Moistened test wire; dip wire into solid sample; put wire with sample in blue Bunsen flame; observe colour of flame
[4]
(b)
lithium
[1]

(c)
(i) 1; (ii) 3
[2]

(d)
lithium chloride
[1]

6
Melts to a ball; disappears; fizzing sound; bubbles; darts about; on surface of water; produces hydrogen gas; turns solution alkaline; lithium hydroxide formed; correct equation i.e. lithium + water →lithium hydroxide + hydrogen
[10]
Higher

1
Melts to a ball; disappears; fizzing sound; bubbles; darts about; on surface of water; catches fire; lilac flame; produces hydrogen gas; turns solution alkaline; potassium hydroxide formed; correct equation
[12]
2
2Li + 2H2O → 2LiOH + H2
(1 for correct formulae, 1 for balance) 
[2]

3
(a)
(i) 670–710°C; (ii) < than (i) but > 620°C
[2]

(b)
extremely fast/very very fast
[1]
(c)
1.8–2.4 g cm−3
[1]

(d)
Reactivity of Group 1 metals increases down the group; reaction must be greater than violent
[2]
4
(a)
Na → Na+  + e−
[1]
(b)
Oxidation is electron loss/increase in oxidation number
[1]

5
Group 1 atoms lose 1 electron; outer electron lost; to form + ion; with stable electronic structure; the more reactive the metal down the group; the easier it is to lose this electron 
[6]
C3e The Group 7 elements

Foundation
1
A fluorine; B halogens; C fluorine; D bromine; E green; F red-brown; G solid
[7]

2
(a)
Sodium is silvery metal; bromine red-brown liquid; sodium burnt in bromine (vapour); product is a white solid; sodium bromide.
[5]

(b)
Sodium + bromine → sodium bromide
[1]

3
(a)
Light green/colourless solution; added to colourless solution (KI); solution goes brown; chlorine displaces; halogen; from halide lower in the group; iodine displaced; equation chlorine + potassium iodide → potassium chloride + iodine 
[7]

(b)
Red-brown bromine; added to colourless KCl; solution remains red- brown; no reaction; bromine lower in group that halide chlorine; no displacement
[6]

(c)
Red-brown bromine solution; added to colourless solution (KI); solution goes brown; bromine displaces; halogen; from halide lower in the group; iodine displaced; equation bromine + potassium iodide → potassium bromide + iodine
[7]

4
They have seven electrons in their outer shell
[1]

5
(a)
sodium chloride
[1]

(b)
preservative; flavouring; making Cl2
[3]

6
(a)
X chlorine; Y iodine; Z iodine
[3]

(b)
chlorine + potassium iodide → iodine + potassium chloride (1 for each product)
[2]

Higher

1
(a)
Light-green gas; bubbled through colourless solution; solution goes red-brown; chlorine displaces; halogen; from halide lower in the group; bromine displaced; equation Cl2 + 2KBr → 2KCl + Br2
[8]

(b)
Green substance/gas produced; fluorine displaces; halogen; from halide lower in the group; chlorine displaced; equation F2 + 2NaCl → 2NaF + Cl2
[6]

2
(a)
F −50 to −230°C; At 570–670°C
[2]

(b)
F explosive/rapid below room temperature; At combines slowly at 400°C/combines rapidly at 600°C
[2]
(c)
gas
[1]

(d)
0.5–1.5 g cm−3
[1]

3
(a)
Cl + e− → Cl– 
[1]

(b)
Chlorine gains an electron/reduction is gain of electrons/decrease in oxidation number
[1]

4
(a)
X = potassium; Group 1 elements since it reacts with water to give off hydrogen; lilac flame colour shows it to be K; 
Y = bromine; as reddish-brown halogen;
Z = potassium bromide; formed by reaction of K with Br2; halides are colourless/white
[8]

(b)
2K + Br2 → 2KBr (1 for formulae, 1 for balance)
[2]

5
Halogen atoms gain electrons; 1 electron; to form negative ion; with stable electronic structure; the more reactive a halogen up the group; the easier it is to gain an electron
[6]


C3f Electrolysis
Foundation

1
(a)
I− , O2−, OH−
[1]

(b)
H+, Na+ 
[1]

(c)
Cl2, H2
[1]

2
(a)
electrolyte
[1]

(b)
electrolysis
[1]

(c)
aluminium oxide → aluminium + oxygen
[1]

3
(a)
Electrode A; it is positive
[2]

(b)
X oxygen; Y hydrogen
[2]

(c)
X relights; a glowing splint; Y pops; with a lighted splint
[4]
4
(a)
bauxite
[1]

(b)
Molten; aluminium oxide; is the electrolyte; high electric current; passed through electrolyte; electrolysis of aluminium oxide occurs; broken up to aluminium and oxygen; aluminium goes to graphite cathode; oxygen goes to graphite anode
[9]

Higher

1
(a)
Molten; aluminium oxide; is the electrolyte; high electric current; passed through electrolyte; cryolite; added to lower melting point of aluminium oxide; electrolysis of aluminium oxide occurs; broken up to aluminium and oxygen; aluminium goes to cathode; made of graphite; oxygen goes to anode; made of graphite; anodes worn away; by oxidation.
[15]

(b)
(i)
2O2−  → O2 + 4e−
(1 for formulae, 1 for balance)
[2]

(ii)
Al3+  + 3e− → Al
(1 for formulae, 1 for balance)
[2]

(c)
2Al2O3 → 4Al + 3O2
(1 for formulae, 1 for balance)
[2]

2
(a)
Apparatus showing test tubes over; platinum graphite electrodes; beaker with sulphuric acid electrolyte; connected to cells/power supply; water in the sulphuric acid electrolysed; to hydrogen; at cathode; and oxygen; at anode
[9] 

(b)
(i)
2H+ + 2e− → H2
(1 for formulae, 1 for balance)
[2]

(ii)
4OH− −4e− → 2H2O + O2
(1 for formulae, 1 for balance)
[2]

3
(a)
(i) chlorine (ii) sodium
[2]

(b)
Hydrogen ions; form hydrogen; at the cathode; chloride ions removed; as chlorine; at the anode; leaving sodium ions; and hydroxide ions. 
[8]

C3g Transition elements
Foundation
1
Ni, Rh, Zr
[1]

2
Cr; Cu; Fe; Mn; Ag
[5]

3
(a)
(Any three of) lustrous/conduct electricity, conduct heat/sonorous, etc 
[3]

(b)
(One of) catalysts/very high melting or boiling points
[1]
(c)
(Two of) catalysts/coloured/variable oxidation state or different ions
[2]
4
(a)
Colourless solution of sodium hydroxide; yellow solution (of iron(III)); precipitate formed; is red-brown in colour
[4]
(b)
precipitation
[1]
5
(a)
Breakdown of a substance into two or more different substances; using heat
[2]
(b)
Apparatus set up correctly (see activity sheet 3g.2); correct substances in each test tube; Bunsen under correct tube
[3]

(c)
Manganese carbonate changes colour; limewater turns from colourless; to milky
[3]

(d)
manganese carbonate → manganese oxide + carbon dioxide
(1 for the oxide, 1 for carbon dioxide)
[2]
Higher

1
B and E; both have coloured oxides; both are catalysts
[3]

2
(a)
Breakdown of a substance into two or more substances; using heat
[2]
(b)
Apparatus set up correctly (see activity sheet 3g.2); correct substances in each test tube; Bunsen under correct tube.
[3]

(c)
Copper carbonate changes colour; limewater turns from colourless; to milky
[3]

(d)
CuCO3 → CuO  + CO2
(1 for formula of carbonate, 1 for formulae of products)
[2]
3
(a)
ZnCO3
[1]
(b)
Fe3+
[1]
(c)
Cu(OH)2
[1]
4
(a)
iron(II) hydroxide
[1]

(b)
light green
[1]
(c)
Fe2+ + 2OH− → Fe(OH)2
(1 for formulae; 1 for balance)
[2]

(d)
Changes to iron(III) hydroxide; due to oxidation/reaction; by/with the air
[3]

C3h Metal structure
Foundation

1
A, B, D; metals conduct electricity; metals are shiny
[3]

2
(a)
Saucepan base; good conductor of heat/electrical wires; good conductor of electricity etc
[2]

(b)
Making bridges/cars etc; strong
[2]
3
(a)
B; best thermal conductor
[2]

(b)
D; low melting point
[2]

(c)
B; best electrical conductor
[2]

(d)
C; strongest
[2]

(e)
E; very high melting point
[2]
4
Crystalline; atoms close together; atoms regularly arranged; atoms held together by metallic bonds; these bonds are strong;
[5]

Higher

1
(a)
Copper has a high electrical conductivity
[1]

(b)
Steel is strong
[1]

(c)
Tungsten is very hard
 [1]

(d)
Melts very easily
[1]

2
Crystalline; atoms/ions close together; atoms/ions regularly arranged; atoms/ions held together by metallic bonds; these bonds are strong; bonds are electrostatic; between positively charged ions; and sea of electrons 
[8]
(a)
Electrons are free to move
[1]

(b)
Strong attraction; between positive ions; and sea of electrons; needs a lot of energy to overcome these forces of attraction
[4]
3
(a)
Resistance nearly zero at low temperatures; superconductors have nearly zero resistance to current flow
[2]

(b)
Super-fast electrical circuits; loss of power negligible in electric transmission; can make powerful electromagnets
[3]
(c)
Copper is only a superconductor at very low temperatures; expensive to maintain low temperatures
[2]

(d)
Between −253°C and −233°C
[1]
4
(a)
Gets weaker as the temperature increases
[1]
(b)
Strength due to electrostatic forces; forces between ions and sea of electrons; these forces are stronger at lower temperatures; so atoms cannot slide over each other so well
[4]
What are atoms like?
1
Solve the clues across. The shaded column is a word for a proton or a neutron.
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1
A substance containing two or more elements, chemically combined.

2
The central part of an atom.

3
A tiny, negatively charged particle outside the nucleus.

4
One arrangement of elements is called the Periodic  
.

5
The number of known elements is just over one  
.

6
A positively charged particles in the nucleus.
7
A substance which contains only one type of atom.
2
True or false? Put T or F in the boxes.
[F]

	An electron has a charge of −1 and a relative mass of 1.
	

	
	

	A proton has a charge of 0 and a relative mass of 1.
	

	
	

	A neutron has a charge of 0 and a relative mass of 1.
	

	
	

	The nucleus has a relative mass which equal the number of protons + neutrons.
	


3
Fill in the gaps using words from the list. Choose four different words from the list.
[H]
charge    electrons    isotope    neutral    neutrons    protons

An atom is  
 because it has the same number of  
 as

protons. Carbon has an atomic number of 6. The  
 carbon-14 must

therefore have 8  
.

4
Aluminium has a proton number of 13 and a nucleon number of 27.

(a)
How many neutrons are there in an aluminium atom?  

(b)
How many electrons are there in an aluminium ion, Al3+ ?  

[H]
5
State the electronic structure of sodium (atomic number 11).  
,  
,  

[H]
How atoms combine – ionic bonding
1
Solve the clues across. The word in the shaded column is the name of the particles which are the building blocks of molecules.  atoms
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1
 magnesium
 oxide has a very high melting point.

2
The charge on the ion formed when an electron is lost from an atom.

3
A charged atom or group of atoms.
4
Chlorine, Cl2, carbon dioxide, CO2, and water, H2O, are all  molecules
.
5
Sodium chloride does not conduct electricity when it is  solid
.

2
True or false? Put T or F in the boxes.
[F]

	Sodium chloride is soluble in water.
	T

	
	

	An Na+ ion is formed by gaining an electron.
	F

	
	

	Magnesium oxide does not conduct electricity when solid.
	T

	
	

	Metals and non-metals combine by sharing electrons.
	F


3
Explain these statements about sodium chloride.
[H]

(a)
Sodium chloride has a high melting point  There is strong attraction between

the ions

(b)
Solid sodium chloride does not conduct electricity  The ions are in fixed

positions

(c)
Molten sodium chloride conducts electricity  The ions can move

4
Fill in the gaps using words from the list:
[H]
attracted    electrons    gained    ions    lattice    lost
The structure of MgO is a giant ionic  lattice
 in which + and – ions are

electrostatically  attracted
 to each other. When a Mg2+ ion is formed from a Mg

atom,  electrons
 are  lost
. These electrons are  gained
 by the

O atoms which become oxide  ions
.

5
An aluminium ion is written Al3+. An oxide ion is written O2-. Underline the correct formula for aluminium oxide.
[H]

AlO3       Al2O3       Al3O2       Al4O6       

Covalent bonding and the Periodic Table
1
Solve the clues across. The word in the shaded column is a type of bonding.
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1
Water is a liquid with a low boiling  
.

2
In the Periodic Table, a Period runs in a  
 direction.

3
In covalent bonding atoms combine by  
 electrons.

4
The total number of atoms in CH4.

5
 
 dioxide is a gaseous oxide which does not conduct electricity.

2
In the compound CH3CONH2:
[F]

(a)
how many different types of atoms are there  

(b)
how many atoms are there in total  

(c)
which one type of atom is in a different Period of the Periodic Table to all the others?  

3
Link these phrases by putting A, B, C or D in the boxes on the right.
[F/H]
	Group 1 elements …
	A … have 7 shells occupied by electrons.
	

	
	
	

	Group 7 elements …
	B … have 1 shell occupied by electrons
	

	
	
	

	Period 1 elements…
	C … have 1 electron in their outer shell
	

	
	
	

	Period 7 elements …
	D … have 7 electrons in their outer shell
	


4
Fill in the gaps using five different words from the list:
[H]
electrons    high    intermolecular    ions    low    molecular    weak

Carbon dioxide is a simple  
 compound. It has a  
 melting point

because the  
 forces are  
. It does not conduct

electricity because it has no free-moving  
.
5
An atom has the electronic structure 2, 8, 8, 2.
[H]

(a)
To which group in the Periodic Table does this atom belong? Group  

(b)
To which Period in the Periodic Table does this atom belong? Period  

The Group 1 elements 
1
Solve the clues across. The word in the shaded column is the name of a Group 1 metal.
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1
Group 1 elements have one electron in their outer  
.

2
A metal in Group 1 which is more reactive than sodium.

3
The colour given to a flame when a compound of lithium is put into it.

4
The Group 1 metals are called the  
 metals.
5
The least reactive metal in Group 1.

6
A  
 test is used to test for the presence of compounds of lithium, sodium or potassium.

2
True or false? Put T or F in the boxes.
[F]

	Alkali metals react very slowly with water.
	

	
	

	When lithium reacts with water, lithium oxide is formed.
	

	
	

	Potassium gives a lilac flame colour.
	

	
	

	The reactivity of the alkali metals with water increases up the group.
	


3
Put these sentences about conducting a flame test in the correct order.
[F/H]

A
The wire is dipped into the solid sample.
B
The colour of the Bunsen flame is observed.

C
The flame test wire is moistened with water.
D
The tip of the wire is put into a blue Bunsen flame.
The order is:  
 →  
 →  
 →  

4
Answer these questions on when a sodium ion is formed from a sodium atom.
[H]

(a)
What type of ion is formed?  

(b)
Why is this type of ion formed?  

(c)
Comment on the significance of electronic structure of the ion formed.

5
Complete these symbol equations.
[H]
	(a)
	K → K+  + 
	
	
	(b)
	
	Li + 
	
	H2O → 
	
	LiOH + 
	H2


The Group 7 elements
1
Solve the clues across. The word in the shaded column is the name of a Group 7 element.  

[F]
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1
A use of sodium chloride.

2
The colour of bromine.

3
Bromides, chlorides and iodides are all examples of  
.
4
The most reactive Group 7 element.

5
The name given to the Group 7 elements.

6
The number of electrons in the outer shell of iodine.

2
True or false? Put T or F in the boxes.
[F/H]

	Chlorine displaces bromine from bromides.
	

	
	

	Iodine is more reactive than chlorine.
	

	
	

	Sodium reacts with bromine vapour to form sodium bromide.
	

	
	

	Iodine is a brown solid.
	


3
When aqueous bromine reacts with an aqueous solution of potassium iodide:
[F/H]

(a)
What colour change will you observe?  
 to  

(b)
Name the halide formed.  

(c)
Name a halogen which reacts with the halide formed in this reaction.
 

4
Fill in the gaps using six different words from the list:
[H]
easier    electron    gains    ion    loses    less    more    negatively    positively
When the halogens react, the halogen atom  
 an  
 to form a
 
 charged  
 with a stable electronic structure. The  


reactive the halogen the  
 it is to gain an electron.
5
Complete the following symbol equations.
[H]
	(a)
	
	Na + Br2 → 2
	
	
	(b)
	Cl2 + 
	
	KI → 
	
	KCl +
	


Electrolysis
1
Solve the clues across. The word in the shaded column is a type of electrode.
 

[F]
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1
A positively charged ion.

2
A charged atom or group of atoms.

3
Positively charged ions are attracted to this electrode.
4
A gas which gives a pop when a lighted splint is placed in it.
5
The general name given to a liquid which conducts electricity.

2
True or false? Put T or F in the boxes.
[F/H]

	Oxygen gives a pop with a glowing splint.
	

	
	

	Na+ and K+ are anions.
	

	
	

	Bauxite is a mineral containing a compound of aluminium.
	

	
	

	Electrolysis of sulfuric acid produces sulphur and hydrogen.
	


3
Label the diagram of the electrolysis cell used in the production of aluminium.
[F/H]


4
Link the symbols and phrases about the electrolysis of a solution of sodium chloride by putting A, B, C or D in the boxes on the right.
[H]
	H2 gas …
	A … gain electrons at the cathode.
	

	
	
	

	OH− ions …
	B … lose electrons at the anode.
	

	
	
	

	O2  gas…
	C … is formed at the cathode
	

	
	
	

	H( ions…
	D … is formed at the anode.
	


5
Complete the following equations for reactions involved in the extraction of aluminium.
[H]
	(a)
	Al3+  +
	
	e− → Al
	(b)
	2
	
	→ O2  +
	
	e−


Transition elements
1
Solve the clues across. The word in the shaded column is the name of a transition element.  

[F]
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1
Metal used as a catalyst in the manufacture of margarine.
2
 
 decomposition is the breakdown of a compound into two or more substances using heat.

3
One of the substances formed when a transition metal carbonate is heated.
4
Iron(II) compounds are often this colour.
2
True or false? Put T or F in the boxes.
[F/H]

	Compound containing iron(III) ions are generally blue in colour.
	

	
	

	Carbon dioxide turns limewater milky.
	

	
	

	A precipitate is formed when two solutions react to form an insoluble solid..
	

	
	

	A few transition elements are non-metals .
	


3
State the colour of the precipitate formed when aqueous sodium hydroxide is added to solution of the following ions.
[F/H]

(a)
copper(II)  

(b)
iron(II)  

(c)
iron(III)  

4
Fill in the gaps using four different words from the list:
[F/H]
blue    brown    carbon dioxide    gas    hydroxide    oxide    solid
When  
 copper carbonate is heated,  
 is given off as a

 
 and a black solid, copper  
, remains.

5    (a)  Complete the following symbol equation for the action of heat on zinc carbonate. [H]
	
	ZnCO3
	→
	
	+
	


(b)
Complete the following equations showing the action of aqueous hydroxide ions on transition element ions.

	
	Fe3+  +
	
	OH−
	→ Fe(OH)
	
	(c)
	Cu2+ +
	2
	
	→
	Cu(OH)
	

	
	
	
	
	
	
	
	
	
	
	
	
	


Metal structure and properties
1
Solve the clues across. The word in the shaded column gives the name of an alloy which contains copper.  

[F]
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1
Metals have high  
 points.

2
The arrangement of the particles in solid metals is  
.

3
Metals are good conductors of  
.

4
A physical property of metals (which means shiny).

5
An alloy of iron used to make cars and bridges.

2
True or false? Put T or F in the boxes.
[F/H]

	At low temperatures some metals can be superconductors.
	

	
	

	Metals have a structure which contains crystals.
	

	
	

	Copper is a poor conductor of electricity.
	

	
	

	The particles in a metal are held together by covalent bonds.
	


3
Link the use of the metal (on the right) to the most suitable property (on the left) by putting A, B, C or D in the boxes on the right.
[F/H]
	Saucepan bases need to be …
	A …very strong.
	

	
	
	

	Electrical wires need to be …
	B … very hard.
	

	
	
	

	Wires used to suspend heavy weights need to be ...
	C … good conductors of heat.
	

	
	
	

	Metals used for drill bits need to be …
	D … good conductors of electricity.
	


4
(a)
Why do metals conduct electricity?
 

[H]

(b)
Why do metals have high melting points?  


 

[H]

5
Fill in the gaps using four different words from the list:
[H]

attraction      close      high      low      repulsion      strong      weak      wide

Metals have  
 boiling points because of the  
 electrostatic forces of


 between the  
 packed positively charged metal ions and the electrons.
What are atoms like?
1
Solve the clues across. The shaded column is a word for a proton or a neutron.
 nucleon
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1
A substance containing two or more elements, chemically combined.

2
The central part of an atom.

3
A tiny, negatively charged particle outside the nucleus.

4
One arrangement of elements is called the Periodic  Table
.

5
The number of known elements is just over one  hundred
.

6
A positively charged particles in the nucleus.
7
A substance which contains only one type of atom.
2
True or false? Put T or F in the boxes.
[F]

	An electron has a charge of −1 and a relative mass of 1.
	F

	
	

	A proton has a charge of 0 and a relative mass of 1.
	F

	
	

	A neutron has a charge of 0 and a relative mass of 1.
	T

	
	

	The nucleus has a relative mass which equal the number of protons + neutrons.
	T


3
Fill in the gaps using words from the list. Choose four different words from the list.
[H]
charge    electrons    isotope    neutral    neutrons    protons

An atom is  neutral
 because it has the same number of  electrons
 as

protons. Carbon has an atomic number of 6. The  isotope
 carbon-14 must

therefore have 8  neutrons
.

4
Aluminium has a proton number of 13 and a nucleon number of 27.

(a)
How many neutrons are there in an aluminium atom?  14

(b)
How many electrons are there in an aluminium ion, Al3+ ?  10

[H]
5
State the electronic structure of sodium (atomic number 11).  2
,  8
,  1

[H]
How atoms combine – ionic bonding
1
Solve the clues across. The word in the shaded column is the name of the particles which are the building blocks of molecules.  atoms
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1
 magnesium
 oxide has a very high melting point.

2
The charge on the ion formed when an electron is lost from an atom.

3
A charged atom or group of atoms.
4
Chlorine, Cl2, carbon dioxide, CO2, and water, H2O, are all  molecules
.
5
Sodium chloride does not conduct electricity when it is  solid
.

2
True or false? Put T or F in the boxes.
[F]

	Sodium chloride is soluble in water.
	T

	
	

	An Na+ ion is formed by gaining an electron.
	F

	
	

	Magnesium oxide does not conduct electricity when solid.
	T

	
	

	Metals and non-metals combine by sharing electrons.
	F


3
Explain these statements about sodium chloride.
[H]

(a)
Sodium chloride has a high melting point  There is strong attraction between

the ions

(b)
Solid sodium chloride does not conduct electricity  The ions are in fixed

positions

(c)
Molten sodium chloride conducts electricity  The ions can move

4
Fill in the gaps using words from the list:
[H]
attracted    electrons    gained    ions    lattice    lost
The structure of MgO is a giant ionic  lattice
 in which + and – ions are

electrostatically  attracted
 to each other. When a Mg2+ ion is formed from a Mg

atom,  electrons
 are  lost
. These electrons are  gained
 by the

O atoms which become oxide  ions
.

5
An aluminium ion is written Al3+. An oxide ion is written O2-. Underline the correct formula for aluminium oxide.
[H]

AlO3       Al2O3       Al3O2       Al4O6       

Covalent bonding and the Periodic Table
1
Solve the clues across. The word in the shaded column is a type of bonding.
 ionic
 
[F]
	
	
	
	1
	P
	O
	i
	N
	T
	
	
	

	2
	H
	O
	R
	I
	Z
	O
	N
	T
	A
	L
	

	3
	S
	H
	A
	R
	I
	n
	G
	
	
	
	

	
	
	
	
	4
	F
	i
	V
	E
	
	
	

	
	
	
	
	
	5
	c
	A
	R
	B
	O
	N


1
Water is a liquid with a low boiling  point
.

2
In the Periodic Table, a Period runs in a  horizontal
 direction.

3
In covalent bonding atoms combine by  sharing
 electrons.

4
The total number of atoms in CH4.

5
 Carbon
 dioxide is a gaseous oxide which does not conduct electricity.

2
In the compound CH3CONH2:
[F]

(a)
how many different types of atoms are there  4

(b)
how many atoms are there in total  9

(c)
which one type of atom is in a different Period of the Periodic Table to all the others?  hydrogen/ H

3
Link these phrases by putting A, B, C or D in the boxes on the right.
[F/H]
	Group 1 elements …
	A … have 7 shells occupied by electrons.
	C

	
	
	

	Group 7 elements …
	B … have 1 shell occupied by electrons
	D

	
	
	

	Period 1 elements…
	C … have 1 electron in their outer shell
	B

	
	
	

	Period 7 elements …
	D … have 7 electrons in their outer shell
	A


4
Fill in the gaps using five different words from the list:
[H]
electrons    high    intermolecular    ions    low    molecular    weak

Carbon dioxide is a simple  molecular
 compound. It has a  low
 melting point

because the  intermolecular
 forces are  weak
. It does not conduct

electricity because it has no free-moving  electrons
.
5
An atom has the electronic structure 2, 8, 8, 2.
[H]

(a)
To which group in the Periodic Table does this atom belong?  Group  2

(b)
To which Period in the Periodic Table does this atom belong?  Period  4

The Group 1 elements 
1
Solve the clues across. The word in the shaded column is the name of a Group 1 metal.
 sodium

[F]
	
	
	
	
	
	1
	S
	H
	E
	l
	l
	
	
	

	
	
	
	
	2
	p
	O
	t
	a
	s
	S
	I
	U
	M

	
	
	
	3
	R
	e
	D
	
	
	
	
	
	
	

	4
	A
	L
	K
	A
	L
	I
	
	
	
	
	
	
	

	5
	L
	I
	T
	H
	I
	U
	M
	
	
	
	
	
	

	
	
	6
	F
	L
	A
	M
	E
	
	
	
	
	
	


1
Group 1 elements have one electron in their outer  shell
.

2
A metal in Group 1 which is more reactive than sodium.

3
The colour given to a flame when a compound of lithium is put into it.

4
The Group 1 metals are called the  alkali
 metals.
5
The least reactive metal in Group 1.

6
A  flame
 test is used to test for the presence of compounds of lithium, sodium or potassium.

2
True or false? Put T or F in the boxes.
[F]

	Alkali metals react very slowly with water.
	F

	
	

	When lithium reacts with water, lithium oxide is formed.
	F

	
	

	Potassium gives a lilac flame colour.
	T

	
	

	The reactivity of the alkali metals with water increases up the group.
	F


3
Put these sentences about conducting a flame test in the correct order.
[F/H]

A
The wire is dipped into the solid sample.
B
The colour of the Bunsen flame is observed.

C
The flame test wire is moistened with water.
D
The tip of the wire is put into a blue Bunsen flame.
The order is:  C
 →  A
 →  D
 →  B

4
Answer these questions on when a sodium ion is formed from a sodium atom.
[H]

(a)
What type of ion is formed?  positive/ cation

(b)
Why is this type of ion formed?  The sodium atom loses an electron.

(c)
Comment on the significance of electronic structure of the ion formed.

 It is stable/ has 8 electrons in its outer shell.

5
Complete these symbol equations.
[H]
	(a)
	K → K+  + 
	e−
	
	(b)
	2
	Li + 
	2
	H2O → 
	2
	LiOH + 
	H2


The Group 7 elements
1
Solve the clues across. The word in the shaded column is the name of a Group 7 element.  iodine

[F]
	1
	F
	L
	A
	V
	O
	U
	R
	I
	N
	G
	
	
	

	
	
	
	
	
	
	
	2
	O
	R
	A
	N
	G
	E

	
	
	
	3
	H
	A
	L
	I
	D
	E
	S
	
	
	

	
	
	4
	F
	L
	U
	O
	R
	I
	N
	E
	
	
	

	
	5
	H
	A
	L
	O
	G
	E
	N
	S
	
	
	
	

	
	
	
	
	
	
	6
	S
	E
	V
	E
	N
	
	


1
A use of sodium chloride.

2
The colour of bromine.

3
Bromides, chlorides and iodides are all examples of  halides
.
4
The most reactive Group 7 element.

5
The name given to the Group 7 elements.

6
The number of electrons in the outer shell of iodine.

2
True or false? Put T or F in the boxes.
[F/H]

	Chlorine displaces bromine from bromides.
	T

	
	

	Iodine is more reactive than chlorine.
	F

	
	

	Sodium reacts with bromine vapour to form sodium bromide.
	T

	
	

	Iodine is a brown solid.
	F


3
When aqueous bromine reacts with an aqueous solution of potassium iodide:
[F/H]

(a)
What colour change will you observe?  orange
 to  brown

(b)
Name the halide formed.  potassium bromide

(c)
Name a halogen which reacts with the halide formed in this reaction.
 chlorine (can allow fluorine also)

4
Fill in the gaps using six different words from the list:
[H]
easier    electron    gains    ion    loses    less    more    negatively    positively
When the halogens react, the halogen atom  gains
 an  electron
 to form a
 negatively
 charged  ion
 with a stable electronic structure. The  more


reactive the halogen the  easier
 it is to gain an electron.
5
Complete the following symbol equations.
[H]
	(a)
	2
	Na + Br2 → 2
	NaBr
	
	(b)
	Cl2 + 
	2
	KI → 
	2
	KCl +
	I2


Electrolysis
1
Solve the clues across. The word in the shaded column is a type of electrode.
 anode

[F]
	
	
	
	1
	C
	A
	T
	I
	O
	N
	
	
	
	

	
	
	2
	I
	O
	N
	
	
	
	
	
	
	
	

	3
	C
	A
	T
	H
	O
	d
	E
	
	
	
	
	
	

	
	
	4
	H
	Y
	D
	R
	O
	G
	E
	N
	
	
	

	
	
	5
	E
	L
	E
	C
	T
	R
	O
	L
	Y
	T
	E


1
A positively charged ion.

2
A charged atom or group of atoms.

3
Positively charged ions are attracted to this electrode.
4
A gas which gives a pop when a lighted splint is placed in it.
5
The general name given to a liquid which conducts electricity.

2
True or false? Put T or F in the boxes.
[F/H]

	Oxygen gives a pop with a glowing splint.
	F

	
	

	Na+ and K+ are anions.
	F

	
	

	Bauxite is a mineral containing a compound of aluminium.
	T

	
	

	Electrolysis of sulfuric acid produces sulphur and hydrogen.
	F


3
Label the diagram of the electrolysis cell used in the production of aluminium.
[F/H]


4
Link the symbols and phrases about the electrolysis of a solution of sodium chloride by putting A, B, C or D in the boxes on the right.
[H]
	H2 gas …
	A … gain electrons at the cathode.
	C

	
	
	

	OH− ions …
	B … lose electrons at the anode.
	B

	
	
	

	O2  gas…
	C … is formed at the cathode
	D

	
	
	

	H( ions…
	D … is formed at the anode.
	A


5
Complete the following equations for reactions involved in the extraction of aluminium.
[H]
	(a)
	Al3+  +
	3
	e− → Al
	(b)
	2
	O2−
	→ O2  +
	4
	e−


Transition elements
1
Solve the clues across. The word in the shaded column is the name of a transition element.  iron

[F]
	
	
	
	1
	N
	I
	C
	K
	e
	L

	
	2
	T
	H
	E
	R
	M
	A
	L
	

	
	
	
	
	3
	O
	X
	I
	D
	E

	4
	G
	R
	E
	E
	N
	
	
	
	


1
Metal used as a catalyst in the manufacture of margarine.
2
 Thermal
 decomposition is the breakdown of a compound into two or more substances using heat.

3
One of the substances formed when a transition metal carbonate is heated.
4
Iron(II) compounds are often this colour.
2
True or false? Put T or F in the boxes.
[F/H]

	Compound containing iron(III) ions are generally blue in colour.
	F

	
	

	Carbon dioxide turns limewater milky.
	T

	
	

	A precipitate is formed when two solutions react to form an insoluble solid..
	T

	
	

	A few transition elements are non-metals .
	F


3
State the colour of the precipitate formed when aqueous sodium hydroxide is added to solution of the following ions.
[F/H]

(a)
copper(II)  blue

(b)
iron(II)  grey-green

(c)
iron(III)  reddish-brown

4
Fill in the gaps using four different words from the list:
[F/H]
blue    brown    carbon dioxide    gas    hydroxide    oxide    solid
When  blue
 copper carbonate is heated,  carbon dioxide
 is given off as a

 gas
 and a black solid, copper  oxide
, remains.
5
Complete the following symbol equation for the action of heat on zinc carbonate.
[H]
	(a)
	ZnCO3
	→
	ZnO
	+
	CO2


Complete the following equations showing the action of aqueous hydroxide ions on transition element ions.

	(b)
	Fe3+  +
	3
	OH−
	→ Fe(OH)
	
	(c)
	Cu2+ +
	2
	OH−
	→
	Cu(OH)
	

	
	
	
	
	
	3
	
	
	
	
	
	
	2


Metal structure and properties
1
Solve the clues across. The word in the shaded column gives the name of an alloy which contains copper.  brass

[F]
	
	
	1
	B
	O
	I
	L
	I
	N
	G

	
	
	2
	R
	E
	G
	U
	L
	A
	R

	3
	H
	E
	A
	T
	
	
	
	
	

	4
	L
	U
	S
	T
	R
	O
	U
	S
	

	
	
	5
	S
	T
	E
	E
	L
	
	


1
Metals have high  boiling
 points.

2
The arrangement of the particles in solid metals is  regular
.

3
Metals are good conductors of  heat
.

4
A physical property of metals (which means shiny).

5
An alloy of iron used to make cars and bridges.

2
True or false? Put T or F in the boxes.
[F/H]

	At low temperatures some metals can be superconductors.
	T

	
	

	Metals have a structure which contains crystals.
	T

	
	

	Copper is a poor conductor of electricity.
	F

	
	

	The particles in a metal are held together by covalent bonds.
	F


3
Link the use of the metal (on the right) to the most suitable property (on the left) by putting A, B, C or D in the boxes on the right.
[F/H]
	Saucepan bases need to be …
	A …very strong.
	C

	
	
	

	Electrical wires need to be …
	B … very hard.
	D

	
	
	

	Wires used to suspend heavy weights need to be ...
	C … good conductors of heat.
	A

	
	
	

	Metals used for drill bits need to be …
	D … good conductors of electricity.
	B


4
(a)
Why do metals conduct electricity?
 Some of the electrons/delocalised electrons can move.

 [H]

(b)
Why do metals have high melting points?  There are strong electrostatic forces


 between the delocalised electrons and the metal ions.

[H]

5
Fill in the gaps using four different words from the list:
[H]

attraction      close      high      low      repulsion      strong      weak      wide

Metals have  high
 boiling points because of the  strong
 electrostatic forces of

 attraction
 between the  close
 packed positively charged metal ions and the electrons.

C3 – The Periodic Table

Tick (() column: A when you have covered the statement in class.

Tick (() column B if you need to do more work on it.
Tick (() column C when you are confident you can answer any questions on it.
In your revision for your end-of-block test or final examinations, concentrate most time on those statements not ticked.
Statements in bold can only appear on the Higher tier paper.

	I can:
	A
	B
	C

	1
	Describe the particles in an atom and their relative charges and masses.
	
	
	

	
	Describe how the elements are arranged in the Periodic Table.
	
	
	

	
	Understand the connections between atomic structure and the Periodic Table.
	
	
	

	
	Describe the structure of isotopes.
	
	
	

	2
	Describe how ions are formed.
	
	
	

	
	State that ionic compounds have high melting points and boiling points and conduct electricity when molten.
	
	
	

	
	Understand how to draw dots and cross diagrams for ionic compound.
	
	
	

	
	Explain the formation of ions in terms of electron arrangements.
	
	
	

	
	Understand how to work out the formulae for ionic compounds.
	
	
	

	
	Explain the properties of ionic compounds.
	
	
	

	3
	State that non-metal atoms are joined together by covalent bonds.
	
	
	

	
	State that covalent compounds have low melting and boiling points.
	
	
	

	
	State the number of electrons in the outer shell of Group 1, 7 and 8 elements.
	
	
	

	
	Explain how elements are grouped in the Periodic Table according to their electronic structure.
	
	
	

	
	Understand how non-metals join to make molecules in terms of electrons.
	
	
	

	
	Understand why covalent molecules have specific properties.
	
	
	

	4
	State the properties of the Group 1 elements.
	
	
	

	
	Describe the use of a flame test to identify Group 1 metals.
	
	
	

	
	Describe the reactivity of Group 1 metals down the Group.
	
	
	

	
	Write word equations for the reactions of Group 1 metals.
	
	
	

	
	Understand how and why the Group 1 metals react in a similar way.
	
	
	

	
	Explain why the reactivity of Group 1 metals increases down the group.
	
	
	

	
	Write symbol equations for the reactions of Group 1 metals.
	
	
	


	I can:
	A
	B
	C

	5
	State some uses of the Group 7 elements and their compounds.
	
	
	

	
	Describe how Group 7 elements react with alkali metals.
	
	
	

	
	Describe how the reactivity of the Group 7 elements changes down the Group.
	
	
	

	
	Describe how halogens react with halides.
	
	
	

	
	Write word equations for the relevant reactions of Group 7 elements.
	
	
	

	
	Understand why the reactivity of the halogens changes down the Group.
	
	
	

	
	Understand how to predict the properties of other halogens.
	
	
	

	
	Write symbol equations for the relevant reactions of Group 7 elements.
	
	
	

	6
	State what happens when electricity is passed through a molten salt or salt solution.
	
	
	

	
	Describe the electrolysis of sulfuric acid and the chemical tests for the products obtained.
	
	
	

	
	Describe how aluminium is extracted from its ore.
	
	
	

	
	Explain the electrolysis of molten salts and ionic solutions using ideas about electrons and ions.
	
	
	

	
	Explain how electrolysis is used in the extraction of aluminium and write down the relevant electrolytic equations.
	
	
	

	
	Write down electrolytic equations for the electrolysis of sulfuric acid.
	
	
	

	7
	Understand which metals are transition metals.
	
	
	

	
	Describe the characteristic properties of transition metals.
	
	
	

	
	Describe the thermal decomposition of transition metal carbonates and the reaction of transition metal ions with sodium hydroxide.
	
	
	

	
	Write word equations for these reactions.
	
	
	

	
	State some uses of transition metals.
	
	
	

	
	Write symbol equations for the thermal decomposition of transition metal carbonates and the reaction of transition metal ions with sodium hydroxide.
	
	
	

	8
	Describe the properties of a typical metal.
	
	
	

	
	Describe why particular metals are useful for a particular job.
	
	
	

	
	Describe superconductors and some of their benefits.
	
	
	

	
	Explain how the nature of metallic bonding explains the properties of metals.
	
	
	

	
	Explain the drawbacks of superconductors.
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