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Answer ALL the questions in the spaces provided.
I. The element bromine has an atomic number of 35 and has two isotopes of relative isotopic
mass 79 and 81. i
(a) (i) Define the term relative isotopic mass.
(i) Complete the table below. _ ‘
Atom | Number of protons | Number of neutrons
"Br
SlBr
3
(b) Brominé-gas has the formula Br,. When a sample of bromine gas was analysed in a
mass spectrometer, three peaks were obtained of m/e values of 158, 160 and 162.
Give the formulae of the species responsible for the peaks with m/e values 158, 160
....................................................................................................................................... 1
&)
(Total 8 marks)
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2. (a) Complete the electronic configuration of an
Al atom  F eeeeereteesiererteteaestreesse it m et eeerereeneetesbe st eeeaee e steenas
A* ion Is? e b e ae et e s n e e e e s et et e et rea et e
' (2)
(b) Describe the structure of aluminium meta! and explain why it conducts electricity.
--------------------------------------- B R T T R e N N I T LA L L)
(3)
(c) (i) Define the term first ionisation energy.
» ssfvrocasnunsnssnetesurs E e R R S L LRy T Y T R R L L s BodesrdenncensntittbbicsaiatununrsoEsUGREEETERTA R
3)
(ii) Explain why the first ionisation energy of aluminium is less than that of
magnesium.
...... A NA ARG massmentsuseressmohnvarantennaarsannontiassnntadhourrunsrnermrie e ana e S stsoas RO Ren e e aat R KTE
----------------------------------- wssesennavsesnansessavsmnrealorereerrsnr e Trdoccnrrnamrtestiibiiasasne s nIrIPtaIRIEIRLETITERY
) Q2
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3. (a) You may find the following table useful in answering the question below.
Element Electronegativity
Hydrogen 2.1
Oxygen 3.5
Draw a diagram to show a hydrogen bond between two water molecules and explain
why it forms. :
Diagram
Explanation ......... ehesoadensbuneensans SO Fueresrnennenens Teesneranomscreressansrseevane freveeniaresnearans
......................... L L L T T T R T LT TR R Py Ly e LTI YT T TR P Y
(4)
(b) Magnesium forms a hydrated ion [Mg(H,0)s]*".
(i) Name the type of bond between an oxygen atom and a hydrogen atom in this
hydrated ion.
(1)
(i) Name the type of bond between an oxygen atom and the magnesium ion in this
hydrated ion.
1)
—
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(c) Write the equations for the reactions of the following with water:
(1) sodium
(1)
(i) calcium oxide, CaO
m
(i1i) chlorine
(1) l(23
=
(Total 9 marks) JI
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4.

(a) Hydrogen iodide, HI, has a boiling temperature of —35 °C, and hydrogen chloride,
HCl, a boiling temperature of -85 °C.

(i) Draw a dot and cross diagram of a hydrogen iodide molecule (showing outer
shell electrons only).

(2)

(il Explain why hydrogen ilodide has a higher boiling temperature than
hydrogen chloride.

................................................................................................................................

(b) Hydrogen iodide and hydrogen chloride react with water to form acidic solutions.

(i) Write the equation for the reaction of hydrogen iodide with water.

.................................................................................................................................

................................................................................................................................

(cj (i) Excess dilute hydrochloric acid reacts with a lump of calcium oxide, CaO, to
form an aqueous solution of calcium chloride.

Write the equation for this reaction, including state symbols.

Fevreesserumansnrirmtsurreavennarenlonatcantss s assnnanenpoeonns B P T T T Y T T N

(ii) In a similar reaction with dilute sulphuric acid and a lump of calcium oxide, the
reaction stops after a short time even though some calcium oxide remains. State
why the reaction stops so quickly.

................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------

(Total 10 marks)
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5.

(a) Draw diagrams to show how the following bonds are formed from atomic orbitals.

o bond

7t bond

blank

(2)
(b) (i) State the shape of a methane, CH,, molecule, and explain why it has this shape.
Shape: ....eenee reerssseeneaninsaes ceseistiennin e reesseninnsanres crerees b een e
EXPIANALIGN ..coimiiioiecainsicece et et eaecreecosassmessmse sesr e eeorasesasstsmserensnnssnerasan ‘
e tterrestissssesrraesateatesteea e s e atb R tane oY et OO eSStk et red b A e et SR SO R RS ARRSERL S S e ht bt rramnsemerennseans .
............................. | (3}
{if) State the shape of a carbon dioxide, CO;, molccule, and explain why it has this
shape. ‘
R 3 o OO
Explanation: .....ccccoveneccicctnneenccnvencenne rerreraeras eetsesan ot anansasanesans s raenn
..... eeereteeseeresseseasivarsmsssesEeentesserasetasttns gmttes st steinatd et s b b A sa e s bR S S h s e s e s s sesmnessensntent
2)
{c) Explain why carbon dioxide is a gas at room temperature and pressure, whereas
silicon dioxide is a solid with a very high melting temperature.
rearibebesse et s a st e bn et e saes seremnrassaserter beesseneseddenatne s e as e tenenaees rtetessser e nee s eanaeen
.............. e tretr et enenaas s - .,a) Qs
(Total 11 marks)
v

7 Turn over




{ | Leave )
blank
6. (a) Define the term reduction.
............... htrseessrssernessaseskasrenerssasaresessesssonsrasesnneitiortat rassTaseatens setsesstasesermeara s nasseeaen snensanen
.................................................................................... “)
(b) Sodium iodide, Nal, contains iodide ions which reduce Fe'™ ions to Fe* ions in
aqueous solution.
(i) Write the ionic half-equation for the reduction of Fe** ions to Fe’~ ions.
.......... (1)
(i) Write the ionic half-equation for the oxidation of iodide ions.
(iii) Hence write the overall ionic equation for the reduction of Fe** ions by iodide
ions.
.............................................................................................. (1)
(c¢) Sodium chlorate, NaClO;, is used as a weedkiller and is manuﬁxctured by the
following disproportionation reaction .
3NaClO — 2NaCi+ NaClO;
(i) State the oxidation numbers of chlorine in
NaCl0 ......ccoeoeees verorersetsatsarasssnerreresantsanres S
NaClO; ............. . -
NaCl ... ..............
3)
(i) Explain why this reaction is classified as a disproportionation reaction.
....................... - - (1)
—
| | m




(d) The decomposition of sodium azide, NaN,, takes place when an airbag, which is used

as a safety feature in cars, inflates. An airbag requires a large volume of a cool gas
to be produced in a few milliseconds. The gas is produced by the rapid
decomposition of the sodium azide.

2NaN;(s) — 2Na(l) +3Na(g)
When the airbag is fully inflated, 54 dm*® of nitrogen gas are produced.
(i} Calculate the amount (in moles) of nitrogen gas produced.

[The molar volume of nitrogen gas under the conditions in the airbag is
20 dm*mol™'].

1)

(ii) Caiculate the amount (in moles) of sodium azide, NaNj, that would produce
54 dm’ of nitrogen gas.

(1)

(iii) Calculate the mass of sodium azide that would produce 54 dm? of nitrogen gas.

@)
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