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1 Therate of reaction between excess calcium carbonate and dilute hydrochloricacid was

investigated using the apparatus shown below. The temperature of the hydro

was 25°C.
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The volume of carbon dioxide evolved was measured every minute f

(a) Use the gas syringe diagrams to complete the table of results.

time total volume of
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(b) Plot the results on the grid below and draw a smooth line graph.
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(c) (i) Which point appears to be inaccurate? Explain why.
.................................................................................................................................. [2]
(ii) Use your graph to work out the volume of gas expected at that time. Show
clearly on the grid how you worked out your answer.
.................................................................................................................................. (2]
(d) Sketch, on the grid, the graph you would expect if the experiment was
repeated using hydrochloric acid at a temperature of 50°C.
(2]

[Total: 13]
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2 Electricity was passed through concentrated hydrochloric acid using the apparatus
shown.

battery

positive _.negative
electrode electrode
concentrated

~hydrochloric acid and
Universal Indicator

Effervescence was observed at both electrodes.

(a) Name this process used to break down concentrated hydrochloric acid.

......................................................................................................................................... [1]
(b) Suggest why the electrodes are made of platinum and not aluminium.
......................................................................................................................................... [1]
(c) (i) Name the gas given off at the positive electrode.
.................................................................................................................................. [1]
(ii) What would be the colour of the Universal Indicator around the positive
electrode at the end of the experiment?
.................................................................................................................................. (1]
[Total: 4]
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3 Two metal salt solutions, E and F, were analysed.

E was a mixture of iron(ll) sulfate and ammonium sulfate.

The tests on the solutions and some of the observations are in the following table.

Complete the observations in the table.

_ tests

tests on solution E

(a) Appearance of solution E.
The solution was divided into three equal portions in
separate test-tubes.

(b) Dilute nitric acid and aqueous barium nitrate were
added to the first portion of the solution.

__observations

————]

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

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

(c) (i) Excess aqueous sodium hydroxide was added
to the second portion of the solution.

(i) The mixture was filtered and the filtrate heated.

The gas given off was tested with damp litmus paper.

............................
------------------------------------------

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

(d) Dilute sulfuric acid and aqueous potassium
manganate(VIl), an oxidising agent, were added to the
third portion of the solution. AQueous sodium
hydroxide was then added to the mixture.

tests on solution F

(e) Appearance of solution F.

yellow liquid

(f) Zinc powder was added to solution F.

The solution was observed for five minutes. The gas
given off was tested with a splint.

rapid effervescence

turned blue, then green and finally
lightpurple lighted splint popped

(g) Identify the gas given off in test (f).

--------------------------------------------------------------------------------
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4 Acatalyst is a substance that speeds up the rate of a chemical reaction and re

unchanged at the end of the reaction.

Hydrogen peroxide solution, Hy07, breaks down to form oxygen. This decomposition is

very slow if a catalyst is not used.

Plan an investigation to show that copper(ll) oxide is a suitable catalyst for this reaction.

You can use aqueous hydrogen peroxide and common laboratory apparatus.

Step1 Show that copper(ll) oxide catalyses the decomposition of hydrogen peroxide
and measure the rate of the reaction.

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

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

....................................................................................................................................................
....................................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------------------
....................................................................................................................................................
....................................................................................................................................................
....................................................................................................................................................

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

[Total: 8]
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5 The apparatus shown is used to electrolyse dilute hydrochloric acid.

—
carbon anode — [ carbon cathode

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

dilute
hydrochloric
acid

I r
(a) Name the gas given off at the carbon anode. Give a test and observation to identify
this gas.
NAME OF BAS c.vveviveeriresiesssenssesessassisss s s e s a e s a st s SasLS AL S RS Rs se00
£E5t AN ODSEIVALION 1veuveveeeeeriiaereesereneeesseseesesesanss s aesaesssassssseshtesb st b s s a s asns st e b s [2]
(b) Name the gas given off at the carbon cathode. Give a test and observation to
identify this gas.
NAME OF BAS 1ervvreeeeseistsistitsetsessses s s e ShenaeRe e a et E st
test and ODSEIVALION ...ccvevirreiiniiiriinie et se e et e s s sar s ses e [2]

(c) (i) The electrolyte, dilute hydrochloric acid, is replaced by another dilute acid. The
gas given off at the carbon cathode is unchanged. At the carbon anode bubbles of

another gas are seen.
Suggest the name of the replacement electrolyte.

(i) Name the gas given off at the carbon anode using the replacement electrolyte.
Give a test and observation to identify this gas.

THATTIC ouvveseseernsenesnnsssssssonsssanssssssssessssassssssssessssasssteesttesssienssinatessssiaassassraseasttussassnsssaniees
L (=13 U P PP TP P T TP PP PP LU YT EP P U E T LR DR AN I
ODSEIVALION .ovveeeeiieeeeieeiieeeeessrtesssassereersssesesessisaaestosaaa st ias s aaa e st sess saa s e aa s s RR TS aa s b nneees (2]
[Total: 7]
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6  Astudent is given an impure sample of magnesium carbonate, MgCO; .The student
determines the percentage of magnesium carbonate by mass in the sample.

(a) The student adds a sample of the impure magnesium carbonate to a previously

(b)

weighed beaker.
mass of beaker + sample = 53.28 g

mass of beaker = 52.86¢

Calculate the mass of the sample used in the experiment.

25.0 cm® of 1.00 mol /dm? hydrochloric acid, HC/, (an excess) is added to the beaker
using a pipette. The contents of the beaker are stirred.

Magnesium carbonate reacts with hydrochloric acid.
MgCO; + 2HC/ — MgCl, + CO; + H,0
The impurities do not react with hydrochloric acid and remain undissolved.

After reaction, the mixture is filtered into apparatus B. The student washes the
residue on the filter paper with distilled water, which also passes into apparatus B.

0

(i) The student then makes up the solution to the 250 cm? mark with distilled
water. This is solution C.

Name apparatus B.

................................................................................................................................. [1]
(ii) Why does the student wash the residue with distilled water?
................................................................................................................................. (1]
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(c) The student transfers 25.0 cm® of Cinto a conical flask and adds three drops of
methyl orange indicator.

A solution of 0.100 mol / dm? sodium hydroxide, NaOH, is put into a burette and
run into the conical flask until the end-point is reached.

The sodium hydroxide reacts with the hydrochloric acid that remains after reaction
with magnesium hydroxide. The equation for the reaction is shown.

NaOH + HC/ — NaC/ + H;0
What is the colour change of the methyl orange indicator at the end-point?
The colour changes from ............ccceiveeriiienncinenns O coveeerereinnresrresneeeenneesneeneas (1]
(d) The student does three titrations, using 25.0 cm’ of € in each case.

(i) Give two reasons why the student does three titrations using 25.0 cm’ of C,
rather than carrying out one titration using 250 cm” of C.

The diagrams show parts of the burette with the liquid levels both at the
beginning and at the end of each titration.

titration 1 titration 2 titration 3
- 2 o | E - -
= - - 48 - -
% | E s - - - 32
- - C o 9 -
- - 23 C o u - o
:_ ! - E o C —33
C - F - —10 -
- - 24 F26 | = -
C - - — 50 - -
- ¢ - - - C —34
F = - - Fu | E
(i) Use the diagrams to complete the table.
titrationnumber | 1 | 2 | 3

final burette reading / cm’
initial burette reading / cm’

volume of 0.100 mol / dm’
sodium hydroxide used / cm®

best titration results (v)

Summary

Tick (V') the best titration results.
Using these best titration results, the average volume of 0.100 mol / dm? sodium
hydroxide used is

.................................................. cm®. [4]
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(e) Calculate the number of moles of sodium hydroxide in the average volume 0f0.100
mol / dm”® sodium hydroxide in (d)(ii).

................................................ moles [1]
(f) Using your answer to (e) and the equation
NaOH + HC/ — NaC/ + H,0
calculate the number of moles of hydrochloric acid in 25.0 cm’ of C.
................................................ moles [1)
(8) Calculate the number of moles of hydrochloric acid in 250 cm? of C.
................................................ moles [1]
(h) Calculate the number of moles of hydrochloric acid in 25.0 cm® of 1.00 mol /dm?
hydrochloric acid.
................................................ moles [1]
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() Using your answers to both (g) and (h), calculate the number of moles of
hydrochloric acid that react with the magnesium carbonate in the sample.

................................................ moles [1]
(J) Using your answer to (i) and the equation
MgCO; + 2HC/ — MgCl, + CO, + H,0
calculate the number of moles of magnesium carbonate in the sample.

................................................ moles [1]

(k) Calculate the mass of magnesium carbonate in the sample.

[A: Mg, 24; C, 12; O, 16]

....................................................... g (1]

(I) Using your answers to (a) and (k), calculate the percentage by mass of magnesium
carbonate in the sample.

[Total: 18]
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