
WMP/Jun13/CHM3T/Q13/test CHM3T/Q13/test

General Certificate of  Education
Advanced Subsidiary Examination
June 2013

Centre
Number

Candidate
Signature

Surname

Notice to Candidate. The work you submit for assessment must be your own.  If  you copy from someone 
else or allow another candidate to copy from you, or if  you cheat in any other way, you may be disqualified.

Candidate Declaration. I have read and understood the Notice to Candidate and can confirm that
I have produced the attached work without assistance other than that which is acceptable under the scheme
of  assessment.

Candidate
Number

Other
Names

Date

For Teacher’s Use

Section Mark

PSA

Task

Section A

Section B

TOTAL
ISA MARK

(max 50)

For this paper you must have:

l the Periodic Table/Data Sheet provided at the end of  this paper
l your Task Sheet and your Candidate Results Sheet
l a ruler with millimetre measurements
l a calculator.

Time allowed

l 1 hour 

Instructions

l Use black ink or black ball-point pen.
l Fill in the boxes at the top of  this page.
l Answer all questions.
l You must answer the questions in the spaces provided.  Do not

write outside the box around each page or on blank pages.
l Do all rough work in this book.  Cross through any work you do not

want to be marked.

Information

l The marks for questions are shown in brackets.
l The maximum mark for this paper is 30.
l You are expected to use a calculator, where

appropriate.
l You will be marked on your ability to:

– organise information clearly
– use scientific terminology accurately.

Details of additional assistance (if any). Did the candidate receive any help or information in the production of  this
work? If  you answer yes give the details below or on a separate page.

Yes No

Teacher Declaration:
I confirm that the candidateʼs work was conducted under the conditions laid out by the specification.  I have authenticated the
candidateʼs work and am satisfied that to the best of my knowledge the work produced is solely that of the candidate.

Signature of teacher ...................................................................................................................   Date ..........................................

As part of  AQA’s commitment to assist students, AQA may make your coursework available on a strictly anonymous basis to teachers,
examining staff  and students in paper form or electronically, through the Internet or other means, for the purpose of  indicating a typical mark
or for other educational purposes.  In the unlikely event that your coursework is made available for the purposes stated above, you may
object to this at any time and we will remove the work on reasonable notice.  If  you have any concerns please contact AQA.

To see how AQA complies with the Data Protection Act 1988 please see our Privacy Statement at aqa.org.uk

Chemistry CHM3T/Q13/test

Unit 3T AS Investigative Skills Assignment

Written Test 

For submission by 15 May 2013

PMT



WMP/Jun13/CHM3T/Q13/test

Do not write
outside the

box

Section A

These questions are about the task, to investigate how changes in the concentration of  sodium
thiosulfate solution affect its rate of  reaction with dilute hydrochloric acid.

You should use your Task Sheet and your Candidate Results Sheet to answer these questions.

Answer all questions in the spaces provided.

1 Complete Table 1. You should transfer from your Candidate Results Sheet the time
taken in seconds (t) for the X to disappear from view in each of  the five experiments.
You should also calculate and record a value for         for each of  the five
concentrations of  sodium thiosulfate.

Record each value of          to an appropriate precision.

Table 1

(3 marks)

2 Plot a graph of          (y-axis) against concentration of  Na2S2O3 on the grid opposite.
(4 marks)

3 Draw a line of  best fit on your graph.                                                           (2 marks)

4 Use your graph to complete Table 2.

Table 2

(2 marks)

2

Concentration of

Na2S2O3(aq) / mol dm–3
0.04 0.08 0.12 0.16 0.20

t / s

1000
t

1000
t

1000
t

Concentration of Na2S2O3(aq) / mol dm–3

0.05

0.10

1000
t

1000
t
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Turn over �
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5 Define the term rate of  reaction.
Explain why it is possible to use the formula         as a measure of  the rate of  this
reaction.

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

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

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

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

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

............................................................................................................................................
(2 marks)

6 Collision theory is used to explain why, at a constant temperature, the rate of  this
reaction doubles when the concentration of  sodium thiosulfate is doubled and the
concentration of  hydrochloric acid is kept constant.

Use the data from Table 2 in Question 4 to state whether or not your results are good
enough to support this theory.  Use the collision theory, as appropriate, to explain your
conclusion.

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

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

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

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

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

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

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

............................................................................................................................................
(2 marks)

4

1000
t
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7 Predict which one of  the five experiments in the Task leads to the least reliable rate.
Give one reason for your answer.

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

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

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

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

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

............................................................................................................................................
(2 marks)

8 The error in using a 50 cm3 measuring cylinder is ± 1.0 cm3.

Calculate the maximum percentage error in using this apparatus when measuring
50 cm3 of  solution.

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

............................................................................................................................................
(1 mark)

9 Use information from the equation and your knowledge of  the experiment to deduce
two reasons why the hazard associated with the formation of  sulfur dioxide in this
investigation might be considered to be low.

Na2S2O3(aq)  +  2HCl(aq)           2NaCl(aq)  +  S(s)   +   SO2(aq)   +   H2O(I)

Reason 1 ............................................................................................................................

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

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

Reason 2 ............................................................................................................................

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

............................................................................................................................................
(2 marks)

Do not write
outside the

box

20

PMT



WMP/Jun13/CHM3T/Q13/test

Do not write
outside the

box

The questions in this section concern the rates of  some reactions of  Group 2 metals.

10 In an investigation of  the rate of  reaction between hydrochloric acid and pure
magnesium, a student obtained the following curve.

The reaction of  magnesium with dilute hydrochloric acid is exothermic.

Use your understanding of  collision theory to explain why the student did not obtain a
straight line.

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

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

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

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

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

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

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

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

............................................................................................................................................
(3 marks)

6

Section B

Answer all questions in the spaces provided.

Rate of  reaction
/ mol dm–3 s–1

Concentration of  acid / mol dm–3
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11 The magnesium used in a laboratory experiment was supplied as a ribbon.  The ribbon
was stored in an open plastic bag exposed to the air.

Explain why it is important to clean the surface of  this magnesium ribbon when
investigating the rate of  its reaction with hydrochloric acid.

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

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

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

............................................................................................................................................
(2 marks)

12 Magnesium ribbon reacts with hot water.  Heated magnesium ribbon reacts with steam.
State two differences between these reactions.

Difference 1 ........................................................................................................................

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

Difference 2 ........................................................................................................................

............................................................................................................................................
(2 marks)

13 Pure magnesium reacts completely with an excess of  dilute sulfuric acid.
The reaction of  pure calcium with an excess of  dilute sulfuric acid is very rapid initially.
This reaction slows down and stops before all of  the calcium has reacted.

Use your knowledge of  the solubilities of  Group 2 sulfates to explain why these
reactions of  magnesium and calcium with dilute sulfuric acid are so different.

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

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

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

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

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

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

............................................................................................................................................
(3 marks)

END  OF  QUESTIONS
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