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(a)

This question is about energy changes and rate of reaction.

Magnesium reacts with aqueous silver nitrate, AQNO;(aq), as in equation 23.1.

Mg(s) + 2AgNO;(aq) — 2Ag(s) + Mg(NO;),(aq) Equation 23.1

A student carries out an experiment to determine the enthalpy change of this
reaction, A H.

e The student adds 25.0cm? of 0.512moldm™ AgNO, to a polystyrene cup.

e The student measures the temperature of the solution.

e The student adds a small spatula measure of magnesium powder, stirs the
mixture and records the maximum temperature.

Temperature readings

Initial temperature =19.5°C

Maximum temperature =47.5°C

(i) Calculate AH, in kJ mol™, for the reaction shown in equation 23.1.
Give your answer to an appropriate number of significant figures.
Assume that the density and specific heat capacity, ¢, of the solution are the

same as for water and that all the aqueous silver nitrate has reacted.
[4]
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q° 25 x 413 x 1% 0.0123
q° 1927

A= 2.926 = — 229 g Tme)”
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(if) At the end of the experiment, the student adds a few drops of aqueous sodium
chloride to the reaction mixture in the polystyrene cup to test whether all the
aqueous silver nitrate has reacted.

Explain how the results would show whether all the aqueous silver nitrate has
reacted.
Include an equation with state symbols in your answer.
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(ifi) Using the Boltzmann distribution model, explain how the rate of a reaction is
affected by temperature.

You are provided with the axes below, which should be labelled.

A
ps NN
/ N
7 N
NUMb oF of / | \\'
particles wim EEiEEEEEEEE EEE \\
eneryy E s e NN AN A
/ S~
/A o
energy e Ea (adivation

ararg)) Hl

Astne t emperafure increases the curve shirs 10 e
right sotne nuMberof particles win E7Ea ncreases

ahd S0 ert ane more frequent successful collisions
O AL rOEQ Of reach o Incre ases -

Total Marks for Question Set 15: 10



OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR 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





