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1 A student did the following experiment to find the formula of magnesium oxide. For
Examiner's
A 10cm length of magnesium ribbon was loosely coiled and placed in a previously weighed Use

crucible which was then reweighed.

mass of crucible + magnesium
mass of crucible

13.08g
12.72g

(@) Calculate the mass of magnesium.

The crucible was placed on a pipe clay triangle and heated strongly for several minutes.
During the heating the crucible lid was lifted and replaced several times. The magnesium
was converted into magnesium oxide.

crucible

magnesium ribbon pipe clay triangle

heat

(b) (i) Why was it necessary for a lid to be placed on the crucible during heating?

............................................................................................................................ [1]
(i)  Why was the lid lifted during heating?
............................................................................................................................ [1]
(c) Describe the appearance of
(i) magnesium,
............................................................................................................................ [1]
(i) magnesium oxide.
............................................................................................................................ [1]

© UCLES 2009 5070/04/M/3/09



3
After cooling, the crucible was weighed. It was then reheated, cooled and reweighed.
final mass of crucible + magnesium oxide = 13.32¢g

(d) Why was the crucible re-heated?

(e) (i) Calculate the mass of magnesium oxide.

(i) Calculate the mass of oxygen that reacted with the magnesium.

(f) Using your answers to (a) and (e)(ii), calculate the formula of magnesium oxide.

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

[Total: 10]

For
Examiner's
Use
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2 A student electrolysed molten lead(ll) bromide and dilute sulfuric acid in the apparatus
shown below.

lamp
L | 1 [
] carbon ] carbon
Al |B 7 electrodes cl |b 7 electrodes
| molten —1 [ [ dilute
lead(l1) bromide B sulfuric acid
7
heat
(@) What was produced at the electrodes A, B, C and D?

A et e e e e e e ——ee e e ——— e e e ————e e et ———eeaa———eeeaat—eeeeanteteeeanaeaeeaanrrees
PPN
K ottt e e — et e e e e ———ee e e ————ee e o ———ee e e Rt —eee et ateeeantaeee e e nreeeeannraeeeennaeeeennnes
5 PSSRSO [4]

(b) What, if anything, happened to the brightness of the lamp when the following changes
were made to the experiment?

(i) Water was added to the dilute sulfuric acid.

[Total: 7]
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In questions 3 to 7 inclusive, place a tick (v') in the box against the best answer. For

Examiner’s
Use
3 A student recorded the results of four experiments with ethanol. Which result was not

correct?

(@) On reaction with acidified potassium dichromate(VI), the colour of the
solution changed from orange to green.

(b) The ethanol dissolved in water.

(c) On combustion a gas was produced that popped in a flame.

(d) On reaction with ethanoic acid, the ester ethyl ethanoate was produced.

[Total: 1]

4  The apparatus shown in the diagram was used to compare the rate of diffusion of a gas with
the rate of diffusion of air.

gas

\ ) porous pot
4 \

air

water

A beaker containing the gas was placed over the porous pot.

For which of the following gases did bubbles emerge at Y?

(a) carbon dioxide [M,: 44]

(b) hydrogen [M,: 2]

(c) oxygen [M,:32]

(d) sulfur dioxide [M,: 64]

[Total: 1]
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5 The diagram shows a chromatogram which was prepared using spots of five different inks.

solvent
flow

X

X

X
X

X

What is the total number of different dyes present in the five inks?

@ 3

(b) 4

() 5

(d) 12

6 Some metals react with dilute hydrochloric acid to give hydrogen.

Which of the following metals will NOT react with dilute hydrochloric acid?

(@) copper
(b) iron
(c) magnesium

(d) zinc

© UCLES 2009
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[Total: 1]

For
Examiner's
Use



7

7  Acidified potassium dichromate(V1) was used to oxidise ethanol to ethanoic acid. For

Examiner's
Use

N /S

|

Bl

— —— Water out

|

|
|

|
|

|
|

|
|

|
|

|
|

1 condenser

|

|
|

xxxxxxlxxxxxx
Il

water in ——s—- [

s

ethanol and

' acidified potassium dichromate(V1)

heat

The purpose of the condenser was

(a) to prevent the conversion of ethanoic acid back to ethanol.

(b) to prevent condensation of the oxidising agent.

(c) to prevent escape of the unreacted alcohol.

(d) to prevent reaction between ethanol and ethanoic acid.

[Total: 1]

© UCLES 2009 5070/04/M/3/09 [TU rnover



8

8 A student was given a bottle containing small pieces of scrap iron. For

Examiner's
He was asked to find the purity of this sample of iron. Use

A small quantity of the iron was placed in a previously weighed container which was then

reweighed.
mass of container + iron = 6.169g
mass of container = 4.72¢

(a) Calculate the mass of iron.

The iron was placed in a conical flask and excess dilute sulfuric acid was added to react
completely with the iron. The flask was warmed and the iron reacted with the sulfuric acid to
produce aqueous Fe?t ions.

A gas was produced during this reaction.

(b) (i) Name this gas.

............................................................................................................................ [1]
(i) Give a test for this gas.

............................................................................................................................ [1]
(iii) State the equation for the reaction between iron and sulfuric acid.

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

When all the iron had reacted the resulting solution was cooled and made up to 250 cm?3 with
distilled water in a graduated flask. This was solution S.

Using a pipette, 25.0cm?3 of S was transferred into a conical flask.

Solution T was 0.0200 mol/dm? potassium manganate(VIl).

A burette was filled with T.

T was run into the conical flask until an end-point was reached.

Agueous potassium manganate(V1I) is purple.

Aqueous Fe2? is pale green.

(c) What colour is the solution in the flask at the end-point?

Explain your answer.

© UCLES 2009 5070/04/M/3/09
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Three titrations were done. The diagrams below show parts of the burette with the liquid

levels at the beginning and end of each titration.

titration 1 titration 2
) [ E —3 -
—6 24 - -
3 - S
—1 — 25 - B
= 3 s | 7
—2 —26 - -

(d) Use the diagrams to complete the results table.

For
Examiner's
Use

titration 3
— 12 -
- — 36
—13 -
- —37
| F
- —38

titration number 1

final burette reading/cm3

initial burette reading/cm?

volume of T used/cm3

best titration results (v')

Summary

Tick (v') the best titration results.

Using these results, the average volume of T was

© UCLES 2009 5070/04/M/3/09
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(e) Calculate the number of moles of potassium manganate(V1l) in the average volume of For
T required in (d). Examiner's
Use

T was 0.0200 mol/dm?® potassium manganate(V11).

....................................... moles [1]
(f) Five moles of Fe2t react with one mole of potassium manganate(VI1).
Calculate the number of moles of Fe?™ in 25.0cm3 of S.
....................................... moles [1]
(g) Calculate the number of moles of Fe2* in 250cm3 of S.
....................................... moles [1]
(h) Calculate the mass of Fe2" in 250cm? of S.
[A,: Fe, 56]
.............................................. g [1]

(i) Using your answers to (a) and (h), calculate the percentage purity of the sample of iron.

[Total: 15]
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11

The following table shows the tests a student did on compound L and the conclusions made

from the observations.

Complete the table by describing these observations including the name of any gas evolved.

test

observation

conclusion

(@)

(i) L was dissolved in
hydrochloric acid.

(i) The gas which was
given off was tested.

L may contain the CO3~ ion.

The presence of the CO%‘ ion
in L is confirmed.

(b)

The colour of the
solution from (a)(i) was
noted. This solution was
divided into two parts for
tests (c) and (d).

L is a compound of a
transition metal.

(c)

(i) To the first part
agueous sodium
hydroxide was
added until a
change was seen.

(i) An excess of
agueous sodium
hydroxide was
added to the
mixture from (i).

L may contain Cu?* ions.

(d)

(i) To the second part
agueous ammonia
was added until a
change was seen.

(i) An excess of
agueous ammonia
was added to the
mixture from (i).

The presence of Cu?t ions in
L is confirmed.

Conclusion: the formula of compound L is

© UCLES 2009
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10 Hydrogen peroxide, H,O,, decomposes slowly at room temperature to form water and
oxygen.

2H,0, (aq) — 2H,0(l) + O,(9)

A student investigated how the rate of decomposition changed by using two catalysts,
manganese(lV) oxide and copper.

The volume of oxygen produced was measured at intervals using the apparatus shown below.

HH‘HH‘HHH H‘HH\HH‘HH\HH“HHHH‘
10 20 30 40 S0 }:::|

\

gas syringe

hydrogen peroxide

catalyst

The student carried out two experiments using the same volume of hydrogen peroxide but
with the same mass of a different catalyst in each experiment.

Experiment 1 uses manganese(lV) oxide as the catalyst.
Experiment 2 uses copper as the catalyst.

(@) The results for experiment 1 and some of the results for experiment 2 are shown in the
table.

Use the diagrams to complete the results for experiment 2.

AR RN AR RN RARRNRARRN Y AARRRRRRN RARRR RARRR RRRRRRARRY RRRNRRRRNRARRN AR RN ARRRNRRRRN AN AnnRN AARRRRARRY
10 20 30 40 50 10 20 30 40 50

—

—

1 min 2 min

LR RRNRRR RN R AR RN RRR AR AR AR RARRR AR A
J 10 20 30 40 50

—

R RN RA AL RN RAR RN RAR AR RAR RN RR AR RARR
J 10 20 30 40| 50

—

3 min 4 min
time/min 1 2 3 4 5 6
yolume Qf oxygen ccs)llected 9 17 24 29 32 35
in experiment 1/cm
yolume Qf oxygen cgllected 50 50
in experiment 2/cm
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5070/04/M/J/09

2]

For
Examiner's
Use



13

(b) Plot the results from experiments 1 and 2 on the grid below and draw a smooth curve For

through each set of points. Examiner’s
Use

Label the curves 1 and 2.

60

50

40

volume
of oxygen 30
collected/cm?

20
10
0
0 1 2 3 4 5 6
time/min
[3]
(c) Which of the two experiments first reached completion?
Explain your answer.
.................................................................................................................................... [1]
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(d) Use your graph to estimate the time taken in experiment 1 (using manganese(lV) oxide) For
to double the volume of oxygen produced from 15cm? to 30cm?3. Record your answers  |Examiners
in the table below. Use

experiment 1

time taken to produce 30cm3/min

time taken to produce 15cm3/min

time taken to double the volume
from 15cm3 to 30cm3/min

2]

The rate of a reaction may be calculated using the formula:

volume of oxygen produced/cm?3

rate of reaction = e taken/min

(e) Using the two graphs and the above formula calculate the rate of each reaction after the
first 2.5 minutes.

e rate of reaction using manganese(lV) oxide (experiment 1)

........................................ cm3/min

e rate of reaction using copper (experiment 2)

........................................ cm3/min

[3]

© UCLES 2009 5070/04/M/3/09
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(f) Using your answers to (e) suggest which is the better catalyst, manganese(lV) oxide or For
copper? Examiner's

Use
Explain your answer.

(g) Atthe end of experiment 2 the copper was removed from the solution by filtration. It was

dried and weighed. How does this mass of copper compare with the mass of copper
used at the start of the experiment?

Explain your answer.

(h) Suggest how the rate of decomposition in either experiment could be further increased.

[Total: 14]

© UCLES 2009 5070/04/M/3/09



16

BLANK 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 (UCLES) 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.

University of Cambridge International Examinations 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.

© UCLES 2009 5070/04/M/3/09



