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Answer ALL questions.

1. Complete the following table, giving the name or the formula of each compound as

appropriate.
Chemical name Chemical formula
(@) barium oxide
(b) SO,
(c) K,CO;
(d) ethene
(e) Fe, 03
® aluminium sulphate

(Total 6 marks)

Leave
blank

2. (a) Using the Periodic Table provided, complete the following table.

Name of element I?utg:glecr Electronic configuration
11 2.8.1
neon 2.8
sulphur 16

(b) State which of the elements in the above table:

(1) is in Group 6 of the Periodic Table

&)

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

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

(Total 6 marks)
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3. From the following list of non-metallic elements
argon bromine iodine
oxygen phosphorus sulphur
select an element that:
(a) is in the same group of the Periodic Table as nitrogen
4y
(b) is a solid at room temperature and sublimes on heating
ey
(c) reacts with hydrogen to form a compound which is a liquid at room temperature
ey
(d) exists as molecules containing eight atoms (Xg) at room temperature
4y
(e) isin Group 7 of the Periodic Table
ey
(f) is used in filament lamps.
1 Q3
(Total 6 marks) ’_}
S
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4. Fill in the missing colours for each of the following.
(a) A few drops of distilled water are added to anhydrous cobalt chloride paper.
Colour changes from .....c..ccoccecvevcverivscrinenaees to pink.
1
(b) Solid copper(Il) carbonate is heated strongly.
Colour changes from green to ....c...cocceeeerveevveneecncrnens .
4y
(¢) Sulphur dioxide gas is bubbled through acidified potassium dichromate(VI)
solution. _
Colour changes from orange to .........ceccevveeverrerveceeenne .
1 Q4

(Total 3 marks) r—}

5. Which of the following best describes each of the reactions represented by the equations

below?
oxidation reduction
redox not oxidation or reduction
(2) CUPT F € > CUY ettt ettt e s enenen
@
(D) H™ + OH™ > HpO oottt ev ettt et e be s e as e s snanses
@
(€) € 4 COp > 2C0 ettt rae e s e e e e s e e e sve e e s ae e sesbearsbesensnesasenanans
M
(d) AZ" + BIT > AEBI oottt b et a e
0y
(€) CUP' + Fe —> CUFFET! .ottt ettt es et nereasesens
@
() 2CT7 > Cly T 2 ettt ettt e e e e e e ear e s eaaseessaesesraesesneennssanans
@ Q5

(Total 6 marks) ._]
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6. Write down the:
(a) number of atoms in one molecule of CH;COOCH;3
1)
(b) number of moles of carbon dioxide formed by the complete combustion of one mole
of propane, C;Hg
ey
(c) number of moles of ions in one mole of barium nitrate, Ba(NO;),
0y
(d) number of faradays of electrical charge needed to convert one mole of Zn?* ions to Zn
metal
1)
(e) relative formula mass of urea, H,NCONH,
@
(f) number of moles of sodium hydroxide in 50 cm® of a solution of concentration
0.2 mol dm™.
1 Q6
(Total 6 marks) ’—]
S
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7. (a) Give the symbol of:

(i) an anion that has the same electron configuration as a chloride ion

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

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

(b) Draw adot-and-cross diagram to show the bonding in a molecule of tetrachloromethane,
CCl,.

(2)
(c) Carbon exists as both diamond and graphite.

(i) What name is given to two different forms of the same element in the same
physical state?

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

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

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

(Total 7 marks)

Leave
blank

Q7
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Give the names or formulae of two chemicals that would be used in the laboratory to make
each of the following gases. State a simple test, with a result, that could be used to identify
each gas.
(a) Oxygen
Names or formulae of the two chemicals
TeSt ANd TESULL ......oocveeieieeee et re e s saa e e
2
(b) Hydrogen
Names or formulae of the two chemicals
TeSt ANA TESULL ....occevieeiiecieeiiieie ettt re e s e s et s et e s snessresbeeeseeesneesasanes
(2)
(c) Carbon dioxide
Names or formulae of the two chemicals
TeSt ANA TESUIL ...veeuveieeeeiieciieeecee ettt et et st e e e e reessbesasaestaessneasseansaeans
2) Q8
(Total 6 marks) f_]
/
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9. The graph below shows how the solubility of copper(Il) sulphate changes with
temperature.

A
70

Solubility /
g per 100 g water

60
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40 7

30

20

10

~

0 10 20 30 40 50 60 70 80 90 100
Temperature / °C

(a) What is the solubility of copper(II) sulphate at 60 °C?

............................................................................................................... g/100 g water
@

(b) What is the minimum mass of copper(II) sulphate needed to form a saturated solution
with 100 g of water at 50 °C?

Leave

blank }
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(¢) 30 g of copper(Il) sulphate are dissolved in 100 g of water at 80 °C and the solution
is allowed to cool. At what temperature will crystals first appear?

(d) The solution in part (c) could be cooled slowly or quickly. Suggest how each of the
following would be affected by the rate of cooling, if at all.

(1) The temperature at which crystals appear

(Total 5 marks)

blank

\
Leave

J
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10. The following is a list of anions.
Br- HCO;~ NO;5~ o+ OH~ SO
From this list give the formula of an anion which:
(a) has a relative formula mass 0f 61 .....ccoooiiriiiiiiiiiiii e
1)
(b) is present in all AlKalis .......cccoeeirieiiriiniiiceccc e
0y
(c) forms a copper(Il) compound that might be a blue or white solid ...........c.cervereeennne.
1)
(d) forms an off-white or cream insoluble compound with Ag™(aq) ....cocecevnvrvecereccnerucncee
1)
(e) forms soluble salts wWith all MELAIS ......cccvverveeiiiiriieniiiiecr e e
1)
() 1S Present i DAUXILE. .c.cocuiviiiiiiieiiece e eteere et eertesr et ae et e e b est e ne e recnesanenaeas
(1 Q10

(Total 6 marks)
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Leave
blank

11. The following equation represents the reaction between zinc oxide and dilute sulphuric
acid.

ZnO(s) + H,SO4(aq) — ZnSO4aq) + H,O(1)
(a) What is the relative formula mass of zinc oxide?

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

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

(c) What volume of 2 mol dm™ sulphuric acid would be needed to react with 4.05 g of
zinc oxide?

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

(d) What is the maximum mass of zinc sulphate (ZnSO,) which could be formed from
4.05 g of zinc oxide?

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

(e) The formula of zinc sulphate crystals is ZnSO,4.xH,0.
A maximum mass of 14.35 g of zinc sulphate crystals can be obtained from 4.05 g of
zinc oxide.

(1) How much of the mass of the crystals is due to the water of crystallisation?

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

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

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

@ Qu
(Total 9 marks) T

J
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12. Iron is extracted from its ore, haematite, in a blast furnace.
(a) Give the chemical formula of haematite.
0y
(b) Which gas is responsible for reducing the haematite to iron?
1)
(c) Which is the main reaction that raises the temperature in the blast furnace?
1)
(d) (i) What is the main impurity in the iron ore used in the blast furnace?
(1)
(i) Explain how this is removed, giving appropriate chemical equations.
C))
(iii) Why is it necessary to remove this impurity?
1 |Q12
(Total 9 marks) T

13



13. (a) Draw diagrams to show the shape of the following molecules (electron configurations
are not required).

(i) Methane (CHy)

(1)
(i) Water (H,0)
ey
(b) Explain why, at room temperature, methane is a gas while water is a liquid.
1

Leave

blank |
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(¢) The following equation represents the complete combustion of methane in air.

CH, + 202 - C02 + 2H20

Use the information in the following table to calculate the enthalpy change, AH,

resulting from the complete combustion of one mole of methane.

o | R
c—H +413
0=0 +496
=0 +803
O—H +463

(i) Bonds broken

Bond broken Number of bonds Energy required / kJ

C—H

0=0

Total energy required =

09
(i) Bonds formed
Bond formed Number of bonds Energy released / kJ
C=0
H—O
Total energy released =
2
(iii) Enthalpy change AH = oo kJ mol™
1

(Total 8 marks)

T\
Leave
blank
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14. (a) A compound consists of 24.24% carbon, 4.04% hydrogen and 71.72% chlorine.
(i) Show that the empirical formula of this compound is CH,Cl.
)
(i) Give the simplest molecular formula for this compound.
0y
(iii) Calculate the relative molecular mass of a compound with this molecular
formula.
D
(b) (1) Draw the displayed formulae of two different compounds with molecular formula
C2H4B1'2.
(2)
(i1) Name either of these compounds.
(1) Q14
(Total 7 marks) T

o
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15. The electrolysis of 2 mol dm™ copper(II) sulphate solution using pure copper electrodes
was carried out using the following apparatus.

f
|

r
anode cathode
N 4
copper(Il) sulphate
solution
N J
The masses of the electrodes at the start of the electrolysis were:
anode = 8.760 g cathode =9.040 g

(a) Name the particles responsible for the passage of current:

(1) 10 thE WITES ..evoiireeiiecrieiiieiteeteeeeeeereeste et esreeste st asreessesressaesseensessesrsenssessnesaansaantanns

(1)
(i1) in the copper(Il) sulphate SOIULION. ......ccveivieiirieieceececcie e
1)
(b) The following equation represents the reaction at the cathode.
Cu** + 2¢- - Cu
Write an equation for the reaction at the anode.
................................................................................................................................... (1)

Leave
blank




(c) At the end of the electrolysis the mass of the cathode was 9.675 g.

(i) What was the gain in mass of the cathode?

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

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

(iii) How many coulombs of charge were needed to deposit the copper on the
cathode.

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

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

(iv) The electrolysis was carried out for 6 minutes and 26 seconds. Calculate the
current used.

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

(d) What was the concentration of the copper(II) sulphate solution at the end of the
electrolysis? Underline the correct answer.

Less than 2 mol dm™ Exactly 2 mol dm™ More than 2 mol dm™

1

(Total 10 marks)

Leave )
blank

Q15

TOTAL FOR PAPER: 100 MARKS
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