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All the carbonates of the elements in Group 2 thermally decompose to form oxides.

(a)

(&)

(e}

4]
{y  Aluminium carbonate does not exist at room temperature.
Suggest why in terms of potarisation.
............ N
........... ROTTRURURURDTUPRUTOTN |4
[Totat: 9]

2 1

Answer all the guestions.,

Write the eguation, including state symbols, for the thermal decomposition of magnesium
carbonate.

................................................................................................ |

What is the trend in the ease of thermal decomposition of Group 2 carbonates?

Arrange the following compounds in order of their lattice enthalpy. Put the most excthermic
first,

barium carbonate

barium oxide

magnesitim oxide

Explain your answer.

A

832088838%:

gy m-«nr-mzmmrmcnc-oaoﬁdqaunnnhﬂﬁQQQQQRQQﬁﬁggﬂggggggggggggggggg888888888883



http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP

SR IIF I DGI NI DY DTHDDNON VDD I D0 A Bl ekt b

5943

sgeafstetstefdelad ol du s oy anie

B ] 1

2 One of the largest uses of phosphorus is in boxes of safety matches. A safety match ignites when
it is rubbed against the striking surface of the match box.

The friction betwesn the match head and the striking surface generates encugh heat for the
phosphorus to burn. This in turn provides enough energy for the decomposition of polassium
chiorate(V), KGO, on the match head.

2KCIO,{s) — 2KOUs) + 30,(g)

Sufphur on the match stick ignites and sufficient heat is generated to ignite paraffin wax and then
the wood in the maich.

(a) When the phosphorus bumns, phosphorus(V) oxide forms. What is the formula of
phosphorus(V} oxide?

A

{h) Calculate the volume of oxygen, measured at room temperature and pressure, that forms
when 0.368 g of potassium chlorate(V) is decomposed.
Cne mole of any gas occupies 24 000 cm™ at room temperature and pressure,

volume __.._..........[3)
{e) Suggest why the match head contains potassium chlorate(V).
L1
{d) Write the equation for the reaction between suiphur and oxygen.
- L
{e) Phosphorus(V) oxide is a simple molecular oxide.
{i) Suggest a physical property of phosphorus{Vv} oxide.
R
{ii) Sugyest a chemical property of phosphorus(¥) oxide.
1]
[Total: 8]
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4

The compound FeSC,.7H,C can be used to kill moss in grass. lron(ll} ions in & solution of
FeS0, . 7TH,0 are slowly oxidised to form iron{Ill} ions.

{a) Describa a test to show the presence of iron{IIl} ons in a sclution of FeS0,.7H,0.

.................. i1}

{b) The percentage purity of an impwe sample of FeS0,. TH,O can be determined by titration
against potassium dichromate(V1}, K,Cr,0,, under acid conditions, using a suitable indicator.

During the titration, Fe?*{aq) ions are oxidised te Fe¥*{aq) jons.

« Stage 1 - A sample of known mass of the impure FeS0O,.7H,0 is added to a concial I"
fiask.

¢ Stage 2 — The sample is dissolved in an excess of dilute sulphuric acid.
« Stage 3 - The contents of the fiask are litrated against K,Cr,0,(aq).

{i} The reduction half equation for acidified dichromate{Vi} ions, Cr,0.%", is as follows.
Cr,0,27(aq) + 14H*aq) + 6o~ — 2C*(aq) + 7H,00)

Construct the balanced equation for the redox reaction between Fe?*{aq), Cr2072‘{aq)
and H*aq}.
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{i) In Stage 1, a student uses a 0.655 g sample of impure FeS0,.7H,0.
In Stage 3, the student uses 19.6cm? of 0.0180 mol dm™ Cr,0,?~ to reach the end-point.
One mole of Gr,0,% reacts with 6 moles of Fe?*,

Calculate the percentage purity of the impure sample of FeS0,.7H,0.

Rercentage purity ........cceeeeeee.n. [4]

[Total: 7]
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Dilute aquecus copper{ll} sulphate contains {Cu(HEO)&]2+ ions.

{a)

{b

—

{c)

6 l

Concentrated hydrochioric acid is added drop by drop to a small volume of dilute aqueous
copper{il) sulphate. The equation for the reaction taking place is as follows.

(Cu{H, 0} P*aq) + 4CI{aq) — [CuCiP{ag) + 8RO

(i) Describe the cbservations that would be made during the addition of the concentrated
hydrochloric acid.

Ml

(i} Describe the bonding within the complex ion, [CuCLI™.

2]

Concentrated aqueous ammonia is added drop by drop to aqueous copper(!l) suiphate uniil
present in excess. Two reactions take place, one after the other, to produce the complex ion
[Cu{NH,),(H,OLF *(aq).

Describe the observations that would be made during the addition of concentrated aqueous
aMmmonia.

2]

Ammonia is a sitmple molecule. The H--N—H bond angle in an isctated ammonia molecule is
107",

The diagram shows part of the [Cu(NH,) 4(H20)2]2* ion and the H—N—H bond angte in the
ammeonia ligand.

Hi

L]

C* -=—N 108.5

e

Explain why the H—N—H bond angie in the ammonia ligand is 109.57 rather than 107°.

-3

[Totai: 8]

AL

§
H

831

suHRostnuggaEIRRad

28R%
2HP8D

8

g894na080888s

853883085 5u8Ea8g00za08
P e A oY fe T e e ek ) el= L]

88
Az

§pEeaRRRAgsES

&£D03n
e o P W B A 27 20 O £

BRagsREe
SEREEEE



http://www.pdfonline.com/easypdf/?gad=CLjUiqcCEgjbNejkqKEugRjG27j-AyCw_-AP

g

XCR

28884

E3sanssaaanaseanYRaa0REsa00804099083330583888288300824080580RRRRAAS

88

8R8832238838288R84

FEARAFDIIDIANOD I DRI D TIR
INIXPTPIDIDHIDIDIDHAD

7

In this question, one mark is available for the quality of spelling, punctuation and grammar,

The elements sodium, aluminium and phosphorus react with chlorine to form chlorides. The action
of water on these chlorides is related to their structure and bonding.

Using anly the elements sodium, aluminium and phosphorus,

« describe, with the aid of equations, the reactions of two of these elements with chiorine and
use one of the reactions to explain what iz meant by a redox reaction;

+ descrice and explain the action of water on the chlorides of sodium, aluminium and

phosphorus.
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2815/01 Mark Scheme Jan 2006
Question Expected answers Marks | Additional
guidance
1 {a) MgCQs(s) = MgO(s} + CO.(g) 2 State symbaols

Equation (1}, mark dependent

State symbols (1) on carrect
formulae

{b) Decreases down the group / decomposition temperature 1

increases down the group / ora {1}

{c) Magnesium oxide, barium oxide and barium carbonate 4 Allow use of

{ correct formulae

.| Magnesium ion has a smaller ionic radius than barium for ions

ion / magnesium ion has a larger charge density than Not oxygen is

barium ion f ora {1); smaller than

Cxide ion has a smaller ionic radius than carbonats ion / carbonate

oxide jon has a higher charge density than a carbonate Not Mg is smalter

ion f ora {1}; than Ba

Link between stronger attraction between ions and the Not Mg* has a

smaller ionic radii / link between sironger attraction smaller atomic

between ions and higher charge density / ora (1) radius
{d}) Any two from 2 Allow mention of

Aluminium ion is very small / aluminium ion is highly AP

charged / aluminium ion has a large charge density (1); Allow lattice

Aluminium ion is highly polarising {1); enthalpy of

Sc aluminium ion polarises the electron cloud around aluminium oxide

carbonate ion {very easily) / aluminium ion distorls the is extremely

electron cloud around carbonate ion (very easily} (1) axothermic (1)
and this drives the
reaction fo the
right hand side (1)

Total
=9
2 {a) P05/ PaOye (1) 1
{(b) M, of KCIO; = 1225 3 Allow ecf from

Moles of KCIO; = 3.00 x 107 (1): wrong moles of

Moles of oxygen = 4.50 x 10° (1); KCIO;

Volume of oxygen = 108 cm® / 0.108 dm® (1) Allow ecf from
wrong number of
moles of oxygen
Unit essential for
full marks

{c) Provides oxygen / as an oxidant / aw (1) 1
{d) S+0;2> 5 (1) 1
{e} (i} Does not conduct electricity / low melting point / jow 1

beiling peint (1)

{ii} | Acidic oxide / reacts with bases / forms an acid with 1 Allow gives a pH

water (1) value less than 7

Total

38
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2815/01 Mark Scheme Jan 2006
3 {(a) Add (aqueous) sodium hydroxide which will give a 1 Allow solid for
brown/rusty ppt (1) precipitate or (s)
in equation
Allow Use
aqueous
thiocyanate ions
which gives a
{blood) red
colouration
(b} (i) Cry0;% + 14H" + 6Fe” > 2Cr" + 7H,0O + 6Fe™ 2
Correct reactants and products (1),
Correct balancing (electrons cancelled out) (1)
(i) | Moles of dichromate(Vi) = 3.53 x 10-4 (1), 4 Allow alternative
Moles of iron{ll} = 2.12 x 10-3 (1) working out via
Moles of impure iron(ll} sulphate = 2.36 x 10-3 (1); mass instead of
Percentage purity = 89.8 /89.8 — 90.0 (1) moles e.g. mass
ofironin
hydrated FeSO4
from percentage
composition
compared to
mass of iron
from moles of
iron{ll),
Allow ecf
throughout
unless
percentage is
ahove 100%
Total
4 (a) (i} {Blue to) yellow (solution) / (blue to) green (solution) (1) 1
(i) | Lone pair on chloride ion (1); 2 Allow dative
Donated to copper(ll} ion (1) bond /
. coordinate bond
! (1)
Allow marks via
a diagram that
must show lone
pairs and the
dative bond
(b} {Light} blue precipitate / blue sofid (1); 2 Not just goes
With excess (dark) biue solution (1) blue
(c) Any three from 3 Not bonds repel
Ammonia molecule 1 lone pair {and 3 bond pairs) (1); ! atoms repel
Ammonia ligand 4 bond pairs / lone pair is now a bond
pair / ligand does not have a lone pair (1),
Lone pairs repel more than bond pairs (1):
In complex equal repulsion between electron pairs (1)
Total
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2815101 Mark Scheme Jan 2006
Question Expected answers Marks | Additional
guidance
5 Reaction of elements 12
Any two elements reaction with chlorine — maximum
four marks
Sodium burns with a yeliow flame / gives a white solid
formed (1);
2Na + Cl; > 2NaCi{1);
Aluminium makes a white solid (1); Allow z white
2Al + 3Cl, > Z2AICI; or AlCls {1}, flame
(In excess chiorine} Phosphorus give a white flame /
makes a white or pale yellow solid (1);
P, + 10Cl, &> 4PCl;/ 2P + §Cl, - 2PCls (1)
{In limited supply of chlcrine) gives a white flame /
makes a colourless {fuming) liquid (1),
P, + 6Cl; 2> 4PCi; /2P + 3Cl; > 2PCI3{1)
Chosen redox reaction — two marks
Correct electron loss for oxidation f correct change in Allow ecf from a
oxidation number for oxidation (1); wrong equation
Correct electron gain for reduction / correct change in
oxidation number for reduction {1}
Action of water — six marks
Sodium chioride dissolves in water / NaCl + aq =2 Allow equations
Na'(aq) + Cl{aq) (1) showing
‘| NaCl gives a solution which is neutral {1); polarisation by
AI** or equation of
Any two from AlCl; with water
Aluminium chloride is hydrolyses / reacts with water /
aluminium ion polarises water molecules (1), Allow PCl; is
Makes an acidic solution {1}; hydrolysed /
reacts with water
Any two from {1}
Phosphorus(V) chioride is hydrolysed by water / reacts PCl; + 3H.0 =
with water (1), H:PO, + 3HCI
PCls + 4H,C - H;PO; + SHCI(1); {1}
Acidic solution is formed / steamy fumes produced (1) 1 Acidic solution is
formed / steamy
And QWC fumes produced
(1)
Cne mark for correct spelling, punctuation and grammar Allow P{OH),0O
in at least two sentences (1) elc
Total
=13

40
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