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1

The apparatus shown is used to electrolyse dilute hydrochloric acid.

(a)

(b)

(c)

W 'fl'/' e

a a

carbon anode — carbon cathode

—— dilute
hydrochloric acid

-

Name the gas given off at the carbon anode. Give a test and observation to identify
this gas.

MM OF BAS ...ttt ettt et e e e et eetee e e emeeerenes

T@ST AN ODSEIVALION ...t e e e eeeeaseereeeeeteseene (2]

Name the gas given off at the carbon cathode. Give a test and observation to
identify this gas.

NAME OF BAS ...

test and ObSErVation ... (2]

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.

(i) Suggest the name of the replacement electrolyte.

(ii) Name the gas given off at the carbon anode usin

g the replacement i
Give a test and observation to identify this gas. P electrolyte

MAME wovvvvrnsensessesss sttt
BOSE oL
observation ...
............................................................................. (2]
[Total: 7]
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Fullerenes are solid forms of carbon. Fullerenes are found in soot. Soot also contains
other forms of carbon. Fullerenes are soluble in liquid hydrocarbons such as heptane.
The other forms of carbon in soot are insoluble in heptane.

Describe how you could obtain a pure sample of solid fullerene from soot. You should
explain what occurs at each stage of the process.

You are provided with all common laboratory apparatus.

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

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

[Total: 4]
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3 2o
E::anol ¢an be c.>x|d|sed to ethanoic acid using acidified aqueous potassiurm
nganate(Vii) in the apparatus shown. There are errors in the diagram.
bung
— <— water in
waler out -—
ethanol and acidified aquecus
potassium manganate(VII)
heat
(a) State two errors in the diagram.
1 ............................................................................................................................
2 et ettt e e et (2]
(b) Heating with apparatus A in the vertical position is known as heating under reflux.
(i) Name apparatus A.
.......................................................................................................................... (1]
(ii) Why is apparatus A in the vertical position?
.......................................................................................................................... ;1}
(c) Name the process that the student uses to separate ethanoic acid from the
mixture after heating.
.................................................................................................................................. (1]
[Totak: 5]
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4  Astudent is given an impure sample of magnesium carbonate, MgCO3 .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 =53.28g
mass of beaker =52.86g

Calculate the mass of the sample used in the experiment.

25.0 cm? of 1.00 mol /dm3 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.
MgCO3 + 2HCI — MgClp + COp + HO

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.

[

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

() Name apparatus B.

.......................................................................................................................... (1]
(i) Why does the student wash the residue with distilled water?

.......................................................................................................................... [1]
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(c) The student transfers 25.0 cm?® of € into 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 carbonate. The equation for the reaction is shown.

NaOH +HC/ — NaCi+ H,0
What is the colour change of the methyl orange indicator at the end-point?

The colour changes from ..o ieeeveee s, (o Y PP T T S (1)
(d) The student does three titrations, using 25.0cm3 of C 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 250cm? of C.
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The diagrams show parts of the burette with the liquid levels both at the beginning
and at the end of each titration.

litration 1 titration 2 titration 3
A ( i L_ - :
- 22 — 24 - - -
v - - - - — 32
- - t— :. 9 [~
-~ 23 Fos | | - -
1 - g — 49 ~ n
- _ [~ » : :_33
- N E - 16 -
i 04 E %6 E - -
- - u - 50 o :
-2 - - = - —34
- . - — ~ 1 -

(i) Use the diagrams to complete the table.

titration number 1 2 3

final burette reading / cm?

initial burette reading / cm?3

volume of 0.100 mol / dm3
sodium hydroxide used /
cm?

best titration results (V)

 I—

Summary

Tick (V') the best titration results.

Using these best titration results, the average volume of 0.100 mol / dm3
sodium hydroxide used is

..................................................
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(e) CaICuIate; the .number of moles of sodium hydroxide in the average volume of 0.100
mol/dm? sodium hydroxide in (d)(ii).

R SO moles [1]
(f) Using your answer to (e) and the equation
NaOH + HCI — NaC! + H,O
calculate the number of moles of hydrochloric acid in 25.0 cm3 of C.
................................................ moles [1]
(g) 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 / dm3
hydrochloric acid.

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

(i) 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]
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i) Using your answer to (i) and the equation
MgCO, + 2HCI = MgClL, + CO, + H,O

calculate the number of moles of magnesium carbonate in the sample.

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

(k) Calculate the mass of magnesium carbonate in the sample. [Mr: MgCO3; 84])

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

(m) In the experiment the student uses a clean, dry flask for each titration.

Another student carries out the same experiment. This student uses one conical flask
only. Between titrations, she washes the flask with water and does not dry it.

State whether the average titration volume of aqueous sodium hydroxide would be
smaller, larger or unchanged, if the conical flask is washed with water and not dried
between titrations. Explain your answer.

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

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

................................................................................................................................. [2]
[Total: 20]
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5 Astudentis given compound T which contains a cation and an anion.

He does the following tests to identify the two ions.

(a) Asample of Tis dissolved in water. The solution is coloured. Suggest what
conclusion can be made.

(b) To a test-tube containing 1 cm3 of aqueous T, a small volume of aqueous ammonia

is added. A green precipitate is produced. The precipitate is insoluble in excess
agueous ammonia.

Suggest two cations which could be present in aqueous T.

() What further test should the student do with aqueous T to identify which of the
two cations suggested in (b) is present in T?

L OO PRI I LLL LA

Lo T oY= V= 1] o TSRO RREOPPPPPRSTSSR PRI LLIIEELY

............................................................................................................................................. [3]

(d) Tis known to contain either chloride or iodide ions. Suggest a test to identify

which of the two anions is present in T.

B uiiineieeeeeeeereeneaneennseesesssesesessarsnnasitetnanessstaesantansisatnstastastieteraastesaisrtaTnenTaTesesaentatasennesns

ODSEIVALIONS «.nvveeeeeeeeeeeeeeetreeiseeneesaesseest e ssaesaee b e s ara st s e e b e be R R e s e be s e e sasabaeseasab bbb b beseansnnnns

............................................................................................................................................. 3]
[Total: 9]
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& Aqueous hydrogen peroxide decomposes at room temperature in the presence ofa
catalyst to form water and oxygen.

2H,0,(aq) — 2H,0(l) + O,(g)

A student investigates the rate of decomposition of hydrogen peroxide by carrying out
the reaction as shown in the diagram and making the necessary measurements.

loosely fitting
cotton wool plug

aqueous hydrogen peroxide

catalyst

balance

(@) Aqueous hydrogen peroxide is an irritant to eyes and skin.

Suggest two safety precautions that the student should take to minimise the risk
from using aqueous hydrogen peroxide.

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

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

(c) Which two measurements should the student make in order to follow the rate of
reaction in this experiment?

L et
S h—————————""tt. 2]
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(d) Anothgr stu'dent c?rries Outan investigation of the decomposition of hydrogen
peroxide using a different method. The results are shown in the table.

time/ s total volume of oxygen / cm?
0 0
» 20 19
. 40 30
60 38
80 44
100 48
120 50
140 50

(i) Draw a diagram of the apparatus that the student uses to achieve the resultsin
the table. Label the apparatus that is used to collect and measure the volume
of oxygen gas.

3]
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(ii) Plota graph on the grid using the results in the table. Draw a smooth curve

through the points.

601117

T

|

-

40

volume/cm?

20

10

(e) (i) Use the graph to determine the volume of oxygen produced
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in the second 50 seconds.

100 120 140

(2]
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(i) Use your answers to (e)(l) to determine the average volume of oxygen given
off in each second during

3
the first 50 86€oNdS,  .oovvivivviriiiiviiiisrissisisises cm?/s
3
. s [2
the second 50 $eCONAS, .oviriivrnirversmiviisirinins cm?/s [2]

i ein
(ii) Use your knowledge of rates of reaction to explain why there is a differenc
the two answers to (e)(ll).

................................. (1]
[Total: 15]
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