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Answer all the questions.

Elements in Group 7 are called the halogens. The table gives some information about the physical
properties of three of the halogens.

halogen proton n]elt.in% l:!oili_ngo stattoe colour
number point in °C point in °C at 25°C
chlorine 17 -101 -35 gas pale green
bromine 35 -7 59 deep red
iodine 53 114 184 dark grey
(@) (i) Finish the table by writing the state for bromine and iodine in the empty boxes. [1]

(ii) The halogens show trends in physical properties with increasing proton number.
Finish this sentence about the trend in melting point.
Use information from the table to help you answer this question.
As the proton number ........................... the melting point ........................... .1
(b) The halogens also show a trend in reactivity.

This can be shown by the displacement reactions when halogens are added to solutions of
halides.

A student made the following observations.
e When chlorine is added to potassium bromide solution, red bromine appears.
e When bromine is added to potassium iodide solution, brown iodine appears.
*  When bromine is added to potassium chloride solution, there is no displacement.
(i) Use this information to place these three halogens in order of reactivity.
MOst reactive .........ccceeeeeeeiieiieee,

least reactive .........cceeeeiiieiieee e, [2]
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(ii) Fluorine is a halogen with proton number 9.

Which statement describes the displacement reactions of fluorine?

Put a tick (v') in the box next to the correct answer.

Fluorine displaces chlorine, bromine and iodine.

Fluorine displaces iodine but not chlorine or bromine.

Fluorine displaces chlorine and bromine but not iodine.

Fluorine displaces bromine and iodine but not chlorine.

(1]
(c) Bromine forms ions with the formula Br~.
Bromine reacts with strontium to form strontium bromide, SrBrz.

Use this information to work out the formula of a strontium ion.

[Total: 6]
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This diagram shows part of the Periodic Table.

(@) (i)

(ii)

(iii)

He
Li Be C Ne
Na | Mg Cl Ar

Write down the symbol and name of an element in the same period as calcium.

symbol ... NAME oo [1]

symbol ... NAME ..oieeeeeeiccee e [1]
Finish the diagram to show the arrangement of electrons in an atom of argon.
Use a circle O to show the position of each electron.

The positions of two electrons have already been drawn on the diagram to help you.

[1]
(b) The elements sodium and chlorine react to form the compound sodium chloride, NaClL
(i) Write a balanced symbol equation for the reaction between sodium and chlorine.
Include state symbols in your equation.
..................................................................................................................................... [3]
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(ii) Sodium chloride is made of sodium ions, Na*, and chloride ions, CI~.

Which statement describes evidence that sodium chloride is made of ions?

Put a tick (v') in the box next to the correct answer.

Sodium chloride is a solid.

Sodium chloride is made of crystals.

Sodium chloride has a high melting point.

Molten sodium chloride conducts electricity.

(iii) The table shows the arrangement of electrons in sodium atoms and chlorine atoms.

[1]

Complete the table to show the arrangement of electrons in sodium ions and chloride

ions.

sodium atom sodium ion chlorine atom chloride ion
Na Na* Cl1 Cl-
2.8.1 2.8.7
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[2]

[Total: 9]
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3 The table gives information about ions dissolved in sea water.

o el e

chloride Cl- 55
sodium Na+ 30
sulfate SO 42— 8
magnesium Mg2+ 4
calcium Ca2t 1
potassium K+ 1

carbonate Co32— 0.5

bromide Br- 0.2

These ions enter the sea water when crystals of ionic compounds in rocks dissolve.

Each of these ionic compounds is made up of one type of positive ion and one type of negative ion
shown in the table.

(@) (i

(ii)

© OCR 2008

One compound that dissolved from the rocks into the water is magnesium sulfate.

Suggest the name and formula of one other ionic compound that dissolved from the
rocks into the water.

Use information from the table to help you.
NAME ..o e e e e e e eeeeees formula ............coooeeei e 2]

When a sample of sea water is evaporated to dryness, a white solid is left. This is a
mixture of several ionic compounds.

Look at the percentage by mass of the total dissolved solids column in the table.

Use the information to name the ionic compound that makes up most of the white solid.



(b) Sea water conducts electricity.
Which statements give the best explanation for this?

Put a tick (v') in the box next to each correct explanation.

lons are able to move around in the sea water.

Electrons can pass from ion to ion in the sea water.

The sea water contains more ions with positive charges
than ions with negative charges.

The sea water contains ions that have positive charges
and ions that have negative charges.

[1]
(c) Solid ionic compounds form crystals.

Finish the sentence about these crystals by choosing words from the list.

atoms attraction ions molecules
opposite positive repulsion similar
In the crystals of solid ionic compounds, particles called ........................... are held together
by the force of ...l between particles with ........................... charges. [1]

(d) Solid ionic compounds have giant, three-dimensional structures.
Which of the following properties are shown by most solid ionic compounds?

Put a tick (v') in the box next to each correct answer.

low density

high flexibility

high reactivity

highly coloured

high melting point

low electrical conductivity

[1]

[Total: 6]
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4 Diamond is a giant structure of carbon atoms with bonding similar to that in silicon dioxide.

(a) Here are some sentences about diamond.

Finish these sentences by putting a tick (v') in the box next to the correct word in each pair.

The carbon atoms are joined by

Each carbon atom is joined to

This structure gives diamond a very

low

high

One of these elements is carbon.

ionic
bonds.
covalent
four
others.
three
low
melting point,
high
low
solubility in water and electrical conductivity.
high
[3]
(b) Living things are made up from compounds mainly containing four elements.
What are the names of the other three elements?
............................... 1]
[Total: 4]
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The ore haematite contains iron(III) oxide. Iron is extracted from this ore by reaction with carbon.

The products of this reaction are iron and carbon dioxide.
(a) Finish this symbol equation for the reaction.
............ Fe,O5 + occeeett. C = s+ 2]
(b) A haematite ore contains 80% by mass of iron(III) oxide.
Calculate the maximum mass of iron that can be extracted from each tonne of this ore.
Show each step of your calculation as indicated below.
(1 tonne = 1000kg)

(relative atomic mass, A,: Fe = 56, O = 16)

mass of iron(Ill) oxide in 1 tonne of haematite = .................. kg

formula mass of iron(III) oxide = ..................

mass of iron in 1 tonne of haematite = .................. kg [3]

[Total: 5]
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6 An acid and an alkali react to form a salt and water.

acid + alkali — salt + water

(a) Draw straight lines to join up the boxes to show which acid reacts with which alkali to make

each salt.
acid alkali salt
sulfuric acid potassium hydroxide
sodium sulfate
hydrochloric acid ammonium hydroxide
potassium chloride
nitric acid sodium hydroxide
magnesium nitrate
phosphoric acid magnesium hydroxide
[3]
(b) (i) Whatis the formula of the ion produced when any acid dissolves in water?
.......................................................... 1]
(ii) What is the formula of the ion produced when any alkali dissolves in water?
.......................................................... 1]
(iii) Write the equation for the neutralisation reaction between these two ions.
..................................................................................................................................... 1]
[Total: 6]
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Magnesium sulfate is one of the chemicals in detergent powder.

Mary makes some magnesium sulfate using this reaction.
magnesium carbonate + sulfuric acid —> magnesium sulfate + water + carbon dioxide
MgCO,4 + H,S80, - MgSO, + H,O + CO,
(@) (i) The theoretical yield for Mary’s experiment is 12.0g.
Mary dries and weighs the magnesium sulfate she makes. This is her actual yield.
Actual yield = 10.8g.

Work out the percentage yield for Mary’s experiment.

percentage yield = ... [1]
(ii) The relative formula mass of magnesium carbonate is 84.
The relative formula mass of magnesium sulfate is 120.

Calculate the mass of magnesium carbonate that must react with sulfuric acid to make
the theoretical yield of 12.0g of magnesium sulfate.

mass of magnesium carbonate = ...........ccocceii g [1]

©OCR 2008 [Turn over
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(b) Mary investigates the rate of this reaction with different sized lumps of magnesium carbonate.

She keeps all other conditions constant.

She measures the volume of carbon dioxide given off at time intervals and plots her results

on a grid.
A
A
1 ]
EREN *’é'**/7777777777¢£5777,¢£777,,,,,,,,,,,77
d >
/ L
7 |
volume of ] / c yd /
carbon dioxide I s vd
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: -
time

(i) Which line, A, B, C or D, shows results from:
the fastest rate of reaction?
ANSWET .eeeiieeeieiieeeeeeeeeeeneeeeeesnnneeeenneeeeeennes
the largest lumps of magnesium carbonate?

ANSWET .o
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(ii)
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In each of the four experiments Mary used 100cm? of solution containing 1.0g sulfuric
acid.

Mary now repeats the experiments, but changes the amount of sulfuric acid.

For each change put a tick (v') in the correct box to show whether the reaction would be
slower, the same speed, or faster.

slower same faster
speed
100cm? solution containing 2.0g sulfuric acid
100cm? solution containing 0.5 g sulfuric acid
200cm? solution containing 2.0g sulfuric acid
200cm3 solution containing 1.0g sulfuric acid
50cm? solution containing 0.5g sulfuric acid
[3]
[Total: 6]

END OF QUESTION PAPER



14
BLANK PAGE

PLEASE DO NOT WRITE ON THIS PAGE

© OCR 2008



15

PLEASE DO NOT WRITE ON THIS PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every
reasonable effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the

publisher will be pleased to make amends at the earliest possible opportunity.

OCR is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES),
which is itself a department of the University of Cambridge.

© OCR 2008



16

Jaquinu 310yMm 3saJeau ay3 03 papUNO. U3 10U dARY aULIO)Yd pue Jaddod jo sassew dlwoje aAle)al ayl

*Pa331Wo usaq aADY (£01-06 SI5qUINU dIWOID) SPIoUl}dD aYy3 pup (L/-8G SIequInu J1WO03ID) SPIOUDY3UD) 3Y ]

L oLl 601 801 L0l 901 SOl 140]" 68 88 /8
pajediyusyine wnweBiusos | wnppesuuep | WINLIBUBW wnissey wnuyoq wnigioqeas wnugnp wnipiopayans wniuoe wnipeJ wniduely
>._.__\C Jjou 1nq _u.w.toaw.h us9(q 9ARY 91 |-7 1| Sloquinu dlwole YIM sjusuwall mx mc HE m_l_ r_m mm ﬂﬁ .hm *U< mm LL
lwdd | D | [89a) | [ezd | wodd | [997] | [e9dd | Dozl § [zzdd | [9zd | [ezd
98 G8 ¥8 €8 8 18 08 6L 8L LL 9L GL VL €L U LS 94 1
uopeJ aupeyse wnyuojod yInwsiq pea) wniyjeyy AnoJaw p108 wnuye)d wnipuL wnwso wniuays u3ssuMm wnejue} wniuyey wnueyjue) wnieq wnisaed
uy w od 1q qd 1L 8H ny id 4] SO 3N M ej JH £ eg sJ
[ezdd | [ovad | [e07l 602 L0T ¥0T 10T L6l g6l 61 061 981 8l 181 8/l 6€1 L£1 €€l
12 €9 4 LG 0S 6 14 Ly 9 14 144 134 A4 (374 or 6¢ 8¢ LE
uouax autpot wnwnyay Auowyue un wniput wniwped FEVNT wnipeyjed wnipoys wnuaynd wnauyda) wnuapgAjow wnigotu wniuodiiz wnunk wnpuons wnipigna
9X | 91 qs us uj PD 8y Pd U1 | my o1 ow aN iz A IS N
LEL LTl 8¢l (44" 6L1 Gl 43" 801 901 €01 101 [86] 96 €6 16 68 88 G8
9¢ GE 123 €€ (4% (23 0€ 6¢ 8¢ LT 9t T4 144 €C (44 (X4 0t 6l
uoydAny auiwolq wniua)as JLussie wniuew.as wny)es suiz 19ddod 191 1eqod uodt asauesuew wniwouyd wnipeueA wniue wnipuedss wnped wnissejod
M 19 9S Y 99 ey uz nj IN 0D 94 uw 1D A 38 oS e) A
v8 08 6L GL €L 0L S9 G'€9 65 65 9¢ GS (S (49 8y Sy (014 6€
8l Ll 91 Gl 145 €l [4° L
uosJe auuoyd anjns snuoydsoyd uodnls wnuwne wnisauSew wnipos
Iy 1D S d IS \4 8w eN
(74 G'Ge (43 L€ 8¢ LT 44 €C
0l 6 8 L 9 q Jaqunu (uojoud) dtwoze 14 €
uoau auuon)y uaAxo uago.niu uogJed uoioq aweu wnAiaq wniyay
SN E| (0} N o 4 JoquiAs drwo3e o4 1
0¢ 6l 91 14 1 Ll SSewl dLwoje aALje|al 6 L
z ! L
wnyay uaSoupAy
9H H
4 l
0 L 9 S 14 € [4 I

SjUSWa]3 3Y3 JO 3]qe JIPOoLISd dYL

© OCR 2008



