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Answer ALL the questions. Write your answers in the spaces provided.

1. (a) Complete the table below which is about isotopes and an ion of magnesium.

Numbers of

Protons Neutrons Electrons
Mg 12 12
Mg 12 12
#BMg? 12 12
3
(b) Complete the electronic configurations of magnesium and chlorine atoms.
Is 2s 2p 3s 3p
Mg | It it
1)
Is 2s 2p 3s 3p
Cl i 11
1)

Leave )
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Leave\
(c) Write the equation, including state symbols, for the reaction of magnesium with e
chlorine.
................................................................................................................................... (2)
(d) The mass spectrum of a sample of chlorine molecules shows three molecular peaks.
These are formed from the molecules shown below.
Molecule Percentage abundance
3C1-°Cl 56.25
3CI-Cl 37.50
371C1°7Cl 6.25
Calculate the relative molecular mass of chlorine in this sample.
(2)
(e) Calculate the volume of 4.73 g of chlorine gas at 100 °C.
[The molar volume of a gas at 100 °C = 30.6 dm*mol ]
(2)
J
3
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(f) State and explain the type of bond that exists in solid magnesium.
TYPE et
EXPlanation .......cc.oooiiuiiiiiiiciie ettt et s e e et e e e ra e e eraeenree e naeeens
3)
(g) State the type of bond that exists in magnesium chloride. Draw a dot and cross
diagram showing the outer shell electrons.
TYPE et
Dot and cross diagram
@ | o1
(Total 17 marks)
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2.

(a) Define the term

(i) atomic number

Leave )
blank
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(b) First ionisation energies of the elements show periodicity. The graph below shows the
first ionisation energy of twelve successive elements in the Periodic Table in order of
increasing atomic number.

The letters are not the symbols for the elements.

C

First
Ionisation
Energy

A B CDETFGTUH ] KL M
FElement

(1) Give the letters of the two elements in Group 0 (the noble gases).

Explain your answer in terms of ionisation energy.

Letters ooveeeeeeeeeenne. and ..o

2
(i) Give the letter of the Group 3 element.
Explain your answer in terms of ionisation energy.
Letter ....cccccevvenen.
EXPIanation ......c..coociiiiiiieiiie ettt e e e e e e e enaneeen
............................................................................................................................ (2 )
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(ii1) Explain why there is an increase in the first ionisation energy of the elements
from F to H shown on the graph on the previous page.
2 Q2

(Total 8 marks) 7

7
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3. (a) Complete and balance an equation for each of the following reactions. Do not include
state symbols.

()  Na+ 02 e,

1)
(i1) Ba + HyO =
1)
(111) NaCl + H2804 AT T T T T I T T
1)
(b) State the flame colours produced by compounds of:
(1) DATTUIM c.oevieciiie ettt e aae e srae e
1)
(1) TIERIUM oo
1)
(¢) Explain how compounds of elements in Groups 1 and 2 produce colours in the flame
test.
3)

d) When potassium is burnt in excess oxygen, a compound is produced that contains
p yg p p
54.9 % potassium.

Calculate the percentage of oxygen present and hence calculate the empirical formula
of this compound.

(©))
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(¢) The double bonds in carbon dioxide consist of 6 (sigma) and 7 (pi) bonds.
Explain, in terms of orbital overlap, how these two types of bond are formed. You
may use diagrams to help your explanation.
o bond
7 bond
@ |
(Total 13 marks)
J
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4. (a) (i) A diagram of the structure of solid sodium chloride is shown below.

Label the diagram to identify the particles present in solid sodium chloride.

T |

/Om/‘ 7
C/O/‘/J r/./

S e

(i) Explain why sodium chloride has a high melting temperature.

j

)

)
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(b) A diagram of the structure of solid graphite is shown below.
On the diagram name and label the types of bonding that exist in solid graphite.
(2)
(c) A diagram of the structure of solid diamond is shown below.
On the diagram name and label the type of bond that exists in solid diamond.
1)
J
11
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(d) The densities of diamond and graphite are
Density
/gem™
Diamond 3.53
Graphite 2.25
Suggest, using information from (b) and (c¢), why diamond is more dense than
graphite.
2 Q4

(Total 8 marks)
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5. The graph shows the boiling temperatures of the hydrogen halides, hydrogen fluoride, HF,
to hydrogen iodide, HI.
310 -
290 -
boiling 270 1
temperature/K 250 1
230 -
210 -
190 -
170 -
1 50 T T T T
HF HCI HBr HI
hydrogen halide
(a) Complete the table to identify the strongest intermolecular forces present in the
liquid form of each hydrogen halide.
Hydrpgen Strongest intermolecular force
halide
HF
HCI
HBr
HI
(2)
(b) Explain why HF has a higher boiling temperature than the other hydrogen halides and
why there is an increase from HCI to HI.
3 Q5
(Total 5 marks) 7
J
13
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6. (a) Write ionic half-equations for the following changes.
Do not include state symbols.

(i) Chlorate(I) ions, ClO", in a solution containing hydrogen ions, H', reduced to
chlorine molecules and water.

(b) Combine (a)(i) and (ii) to show the reaction between chlorate(I) and chloride ions in
acidic solution to produce chlorine.

Leave )
blank
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(d) Boron trichloride, BCl;, reacts with water as follows
BC13 + 3H20 — H3BO3 + 3HCI
Calculate the mass of water that would be needed to react with 12.3 g of BCl;.
3)
(e) Explain why the solution produced in (d) is acidic.
1 Qo

(Total 9 marks)

TOTAL FOR PAPER: 60 MARKS
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