
Version 1.0: 0807 

abc
General Certificate of Education 
 
Applied Science  
8771/8773/8776/8779  
 
SC11 Controlling Chemical Processes 

Mark Scheme  
2007 examination – June series 
 



Mark schemes are prepared by the Principal Examiner and considered, together with the 
relevant questions, by a panel of subject teachers.  This mark scheme includes any 
amendments made at the standardisation meeting attended by all examiners and is the scheme 
which was used by them in this examination.  The standardisation meeting ensures that the 
mark scheme covers the candidates’ responses to questions and that every examiner 
understands and applies it in the same correct way.  As preparation for the standardisation 
meeting each examiner analyses a number of candidates’ scripts: alternative answers not 
already covered by the mark scheme are discussed at the meeting and legislated for.  If, after 
this meeting, examiners encounter unusual answers which have not been discussed at the 
meeting they are required to refer these to the Principal Examiner.   
 
It must be stressed that a mark scheme is a working document, in many cases further 
developed and expanded on the basis of candidates’ reactions to a particular paper.  
Assumptions about future mark schemes on the basis of one year’s document should be 
avoided; whilst the guiding principles of assessment remain constant, details will change, 
depending on the content of a particular examination paper.  
 

Further copies of this Mark Scheme are available to download from the AQA Website:  www.aqa.org.uk 
 
Copyright © 2007 AQA and its licensors.  All rights reserved.   
  
COPYRIGHT 
AQA retains the copyright on all its publications.  However, registered centres for AQA are permitted to copy material 
from this booklet for their own internal use, with the following important exception:  AQA cannot give permission to 
centres to photocopy any material that is acknowledged to a third party even for internal use within the centre. 
 
Set and published by the Assessment and Qualifications Alliance. 
 
 
 
 
The Assessment and Qualifications  Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered charity (registered charity number 1073334). 
Registered address: AQA, Devas Street, Manchester M15 6EX   
Dr Michael Cresswell Director General



Applied Science - AQA GCE Mark Scheme 2007 June series 
 

3 

 
Question 1 
 

(a) Alters rate of reaction 
Unchanged at end 

(1) (AO1) 
(1) (AO1) 2 

(b)(i) Exothermic since energy of the products is lower than that 
of reactants 

 
(1) (AO1) 1 

(ii) Lower peak 
Start and finish energy unchanged 

(1) (AO1) 
(1) (AO1) 2 

(c) Minimum energy 
Needed to start a reaction or for a reaction to occur 

(1) (AO1) 
(1) (AO1) 2 

(d)(i) 
Starts at O,O 
Peak is at lower energies/ not symmetrical 
Does not meet x axis at higher energies 

(1) (AO1) 
(1) (AO1) 
(1) (AO1) 

3 

(ii) 

Ea on x axis linked 
Ea (cat) to left of Ea  
 
Catalyst lowers Ea - allow 1 mark 

(1) (AO2) 
(1) (AO2) 2 

(iii) 
More particle 
With energy ≥ Ea  
(not in terms of increased rate of collisions) 

(1) (AO2) 
(1) (AO2) 2 

 
                                                                                                         Total Mark: 14 

 
Question 2 
 

(a) Electrolysis (1) (AO1) 1 

(b) Avoid naked lights/sparks 
Wear gas mask/use in fume cupboard 

(1) (AO3) 
(1) (AO3) 2 

(c)(i) NaOH  40 
Na2CO3 106 

(1) (AO1) 
(1) (AO1) 2 

(ii) 

(100/80) x 106 
x  70%  
=   92.75(kg) 
up to 3 marks for 92.75 
 
1 mark for 80 

(1) (AO2) 
(1) (AO2) 
(1) (AO2) 

 3 

(d) NaClO   +1  
NaClO3  + 5   

(1) (AO2) 
(1) (AO2) 2 

(e) Corrosive/ caustic/ causes burns 
NOT irritant 

(1) (AO1) 
 1 

                                                                                                          
Total Mark: 11 
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Question 3 
 

(a) 3 CH2=CH2  
2 CH3CH=CH2 

(1) (AO2) 
(1) (AO2) 2 

(b) Direct:  Raw materials/ Heat energy/high temperature 
Indirect: Labour/maintenance/sales/transport  

(1) (AO1) 
(1) (AO1) 2 

(c)(i) Both reaction continue to occur - NOT reversible reaction 
At same rate/ no change in concentrations 

(1) (AO1) 
(1) (AO1) 2 

(ii) 
All of the reactants and products - NOT just ‘reactants’ of 
just ‘products’ 
In same state or phase 

 
(1) (AO1) 
(1) (AO1) 

2 

(iii) Heating the catalyst/ heating for the plant or factory/produce 
steam 

 
(1) (AO2) 1 

(iv) 

Yield:  decreases 
Forward reaction is exothermic/endothermic reaction is 
favoured 
Reverse exothermic reaction is opposes the increase in 
temperature 

(1) (AO2) 
 

(1) (AO2) 
 

(1) (AO2) 

3 

(d)(i) 

In batch: all reactants added at start :once reactants have 
reacted then process is stopped and products removed 
 
In continuous: reactants are constantly being added as the 
products are removed 

 
(1) (AO1) 

 
 

(1) (AO1) 

2 

(ii) 

Continuous: 
Advantage: faster reaction/ more responsive to demand/can 
be automated/lower labour costs/suitable for a large scale 
production 
 
Disadvantage: higher set-up/capital costs/complex 
technology 
 
Batch: 
Advantage: low set-up/capital costs/ simple 
technology/suitable for small scale production 
 
Disadvantage: slower reaction/higher labour costs 
 
NB  costs must be specified 

 
 
 

(1) (AO2) 
 

(1) (AO2) 
 
 
 

(1) (AO2) 
 
 

(1) (AO2) 

4 

(e) 

ΔH =  Σ ΔH(products)   − Σ ΔH(reactants) or cycle  
ΔH = [−235] − [+52.3 + (−242)]  
ΔH =  −45.3 
kJmol−1  

(1) (AO2) 
(1) (AO2) 
(1) (AO2) 
(1) (AO2) 

4 

(f)(i) 

Kc = [CH3COOCH2CH3][H2O]/[CH3CH2OH][CH3COOH]  
Correct fraction  
Correct terms  
Kc =  (0.4)(0.4)/(0.08)(0.5)  = 4.0  
no units 

 
(1) (AO2) 
(1) (AO2) 
(1) (AO2) 
(1) (AO2) 

4 

(ii) Temperature (1) (AO1) 1 
 
                                                                                                         Total Mark: 27 
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Question 4 
 

(a) Change in concentration linked 
with change in time 

(1) (AO1) 
(1) (AO1) 2 

(b) 

Initial rates method: 
Add NaOH of known concentration  
To haloalkane  
Record pH (after short interval)  OR titrate with acid  
Record volume (amount)  
Using a pH meter OR record volume (amount)  
Repeat with same concentration of haloalkane 
But with different concentration of NaOH  
Keep temperature constant  
Calculate concentrations from pH value OR from titration 
result  
Calculate initial rate  
Compare results  
 
Max 7 
 
Graphical method 
Add NaOH of known concentration  
to aloalkane  
Record pH  
Using pH meter at regular timed intervals (at regular timed 
intervals, quench and) titrate with acid  
Record volume (or amount)  
Keep temperature constant  
Calculate concentration from pH OR from titration result  
Plot concentration against time graph  
Find rate from gradient  
At two different concentrations  
OR look at shape of concentration vs time graph to 
determine order  
Correct description of expected graph shape  
 
Max 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(7) (AO3) 

7 

(c) 
Effect: rate increases by four 
Each reactant double rate: 2 x 2 = 4 
both needed 

(1) (AO2) 
(1) (AO2) 2 

(d)(i) First order (1) (AO1) 1 

(ii) None/ stays the same  
NaOH not in rate equation/zero order with relation to NaOH 

(1) (AO2) 
(1) (AO2) 2 

 
                                                                                                         Total Mark: 14 
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Question 5 
 

(a) Compressor/building the plant/ vessel to withstand pressure 
Energy 

(1) (AO1) 
(1) (AO1) 2 

(b) 

Decrease 
Less moles of gas on RHS  (this mark independent of 
correct effect) 
Opposes change/increase pressure 

(1) (AO2) 
(1) (AO2) 

 
(1) (AO2) 

3 

(c) 
Increase  (independent mark) 
Particles closer together  (independent mark) 
Increased rate of collisions/more collisions 

(1) (AO1) 
(1) (AO2) 
(1) (AO2) 

3 

(d) 
None 
Catalyst speeds up both reactions 
Equally  

(1) (AO1) 
(1) (AO2) 
(1) (AO2) 

3 

(e) 
Mr 80 
(28/80) x 100 
=  35% 

(1) (AO1) 
(1) (AO2) 
(1) (AO2) 

3 

 
                                                                                                         Total Mark: 14 

 




