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Section A

These questions are about the task, the determination of the enthalpy change for the reaction
between copper(ll) sulfate solution and iron.

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

Answer all questions in the spaces provided.

1 Plot a graph of temperature (y-axis) against time on the grid opposite.
Draw a line of best fit for the points before the fourth minute.
Draw a second line of best fit for the points after the maximum temperature has been

reached.
Extrapolate both lines to the fourth minute. (6 marks)
2 Use your graph to determine an accurate value for the temperature of the copper(ll)

sulfate solution at the fourth minute (before mixing).

Temperature Defore MIXiNg .........cuuiiiiiiiiii e
(1 mark)
3 Use your graph to determine an accurate value for the temperature of the reaction
mixture at the fourth minute (after mixing).
Temperature after MIXiNG ......ooooiiiii e e e e e
(1 mark)
4 Use your answers from Questions 2 and 3 to determine an accurate value for the
temperature rise at the fourth minute.
Give your answer to the appropriate precision.
=T o2=T =L (0] = 1T
(1 mark)
5 Use your answer from Question 4 to calculate the heat given out during this

experiment. Assume that the reaction mixture has a density of 1.00gcm‘3 and a
specific heat capacity of 4.18J K™ g ".

(2 marks)
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6 Calculate the amount, in moles, of CuSO, in 50.0cm?® of 0.400 mol dm™ copper(ll)
sulfate solution.

(1 mark)
7 Calculate the amount, in moles, of Fe in 4.00g of iron.

(1 mark)
8 The equation for the reaction between copper(ll) sulfate and iron is shown below.

CuSOy4(aq) + Fe(s) —> FeSOy4(aq) + Cu(s)

Use your answer from Question 5 and the appropriate answer from Question 6 or 7 to
calculate a value for the enthalpy change, in kJ mol™", for the reaction between
copper(ll) sulfate and iron.

(3 marks)

9 The maximum total errors for the measuring cylinder and the thermometer are shown
below. These errors take into account multiple measurements.

0ocm?®

Measuring cylinder t1
+0.2°C

Thermometer
Estimate the percentage error in using these pieces of apparatus.

Use your answer from Question 4 to calculate the percentage error in your value for
the rise in temperature.

Show your working.

[ =F=E O [ Vo Y/ L1 o 1= USSP

(2 marks)
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10 Suggest why the error in the balance used to weigh out the iron is not important in this
experiment.
(1 mark)
1 A data book value for the enthalpy change for the reaction between copper(ll) sulfate

and iron is =184 kJ mol™".

Calculate the difference between your value for the enthalpy change from Question 8
and this data book value.

Express this difference as a percentage of the data book value.

(If you could not complete the calculation in Question 8, assume that the experimental
enthalpy change is —170kJ mol~". This is not the correct value.)

D] (<1 0=) o1 NPT T TT TSP

= Cot=Y o1 =T = S UURPPPPPN

(2 marks)

Turn over for the next question

Turn over p»

WMP/Jun11/CHM3T/Q11/test



Section B

Answer all questions in the spaces provided.

Introduction

Copper(ll) sulfate solution, together with copper(ll) carbonate (CuCO3) powder, can be used to
determine the identity of three solutions A, B and C. The three solutions are known to be
hydrochloric acid, barium chloride, and sodium chloride.

In Experiment 1 a small amount of copper(ll) carbonate powder was added to each of the three
solutions.

In Experiment 2 a dropping pipette was used to add 2cm? of copper(ll) sulfate solution to each of
the three solutions.

The results of these experiments are shown in the table below.

Experiment 1 Experiment 2
Addition of copper(ll) Addition of copper(ll)
carbonate powder sulfate solution
Solution A no visible change white precipitate
Solution B no visible change no visible change
effervescence o
Solution C (bubbles of gas) no visible change
12 (a) Use the observations in the table to deduce which of the solutions, A, B or C is
RYArOCNIONIC @CIA. ... ettt e e e e e
LoF=T 10T 0 1ed o] (o 4 T = PP
(2 marks)
12 (b) Explain why a precipitate was formed when copper(ll) sulfate solution was added to
solution A.
Write an equation for the reaction that occurred.
EXPIanation ..o
= [ = 11T IR
(2 marks)
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12 (c) Suggest the identity for the colourless gas produced when copper(ll) carbonate powder
was added to solution C.
(1 mark)
12 (d) Identify the two reagents that could be used in a test to confirm that the solutions
contained chloride ions, not bromide ions. State what would be observed on addition
of each reagent.
Y= T =Y o RSP
(0] o 11T V7= o] o I PO
Y= T =Y o RSP
(0] o 11T V7= 1 To] o T2 PR
(4 marks)
12 (e) Copper(ll) sulfate is toxic. Suggest one safety precaution you would take to minimise
this hazard when wiping up a spillage of copper(ll) sulfate solution.
(1 mark)
10
END OF QUESTIONS
Turn over »
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