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Chemistry [25 marks] 
 

1.  

 
 

When on secret operations members of the Special Boat Service use special scuba diving 

equipment called rebreathers. Rebreathers capture exhaled gas and remove any carbon 

dioxide made from breathing and recycle unused oxygen. This means no oxygen is wasted 

!"#$"%$&'&&()*$!+)$,%+-)#$./01/$-02/3$204)$!.!5$!"$!2)"36*$7%*030%"8 

Carbon dioxide dissolves in the rebreather to form carbonic acid.  

!"# $ %#" & %#!"' 
Eq. 1 

 
This reacts with a concentrated solution of sodium hydroxide as follows: 

%#!"' $ ()*"% &)*#!"' $ (%#" 
Eq. 2 

 
a. Eq.2 is an example of what sort of reaction? 

[1] 

 

b. What is the pH of a concentrated solution of sodium hydroxide? 

[1] 

 

c. Is carbonic acid a strong acid or a weak acid? 

[1] 

 

d. What colour would universal indicator go in the presence of carbonic acid? 

[1] 

 

e. At school, what is the test for carbon dioxide gas? 

[2] 

 

f. Apart from possibly causing global warming, what environmentally damaging effect 

might atmospheric carbon dioxide emissions have? 

[1] 

 

Question 1 total marks [7] 
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2.  
 

  
Hydrogen peroxide solution contains hydrogen peroxide, H2O2, dissolved in water. When 

hydrogen peroxide is exposed to bright sunlight it slowly decomposes into water and 

oxygen. 
 

a. Balance the equation for the decomposition of  hydrogen peroxide: 

 

%#"#
+,-./012
34444456677766$66

8

(
"# 

[1] 

 

b. What is the test for oxygen gas?  

[2] 

 

A catalyst is a substance that speeds up a chemical reaction but is unchanged at the end of a 

reaction. Potassium iodide solution can be added to hydrogen peroxide solution and will act 

as a catalyst in the decomposition reaction above.  

 

Look at the Chemistry Insert sheet provided. F ig.1 graphs the formation of oxygen gas with 

time for three 100 millilitre solutions of hydrogen peroxide, using the catalyst. Curve A is a 

6% solution of hydrogen peroxide at 30ºC; curve B is a 6% solution at 70 ºC. 

 

c. What has happened to the hydrogen peroxide in all three graphs by 500s? 

 [1] 

 

d. Curve C is also at 30 ºC, what is the % concentration of the solution? 

 [1] 

 

e. For curve A, describe how the rate of formation of oxygen gas changes over the 

course of the reaction. 

[2] 
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f. F ig.1 shows that increasing which two factors speeds up a chemical reaction (do not 

include catalyst)? 

[2] 

 

!"#$%&%'% ()*+%,-./$0%&%#*%

!" !"

#!!" $!"

%!!" #%$"

&!!" #&!"

'!!" %#'"

(!!" %'$"

Table 1 
 

Table 1 displays data for a similar 6% solution, but at 10 ºC. 

 

g. Plot the points in Table 1 on F ig. 1. 

[2] 

 

h. Circle the anomalous point. 

[1] 

 

i. Draw a curve of best fit through the right points and label it D. 

[1] 

 

j. Given enough time, what will be the final volume of oxygen gas produced by D? 

[1] 

 

F ig. 2 shows curve A again, and curve E. Curve E is a similar 6% solution at 30 ºC but uses a 

different catalyst: the biological enzyme, catalase.  

 

k. Which catalyst causes a faster rate to begin with? 

[1] 

 

l. Apart from at the start and at the end, after how many seconds has the catalase 

solution produced the same amount of oxygen as the solution using the non-biological 

catalyst at 30 ºC? 

[1] 

 

m. F ig. 2 also shows curve F. Curve F is a 6% solution again using the biological 

enzyme catalase, but this time at 70 ºC. Although at a higher temperature, why is the 

reaction so unexpectedly slow? 

[2] 

 

 

Question 2 total marks [18] 
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Name:     Prep School: 

Chemistry Insert 

 

F ig. 1 

 

 

 

 

F ig. 2  

!"

#!"

$!!"

$#!"

%!!"

%#!"

&!!"

&#!"

'!!"

'#!"

!" $!!" %!!" &!!" '!!" #!!"

!
"
#$
%&
'(
)
*
+
%,
%-

#%

./-*%,%0%

1232#(3/4%5*4"-6"0/3/"+%"7%8(9:")*+%;*:"'/9*%

("

)"

*"

!"

#!"

$!!"

$#!"

%!!"

%#!"

&!!"

&#!"

'!!"

'#!"

!" $!!" %!!" &!!" '!!" #!!"

!
"
#$
%&
'(
)
*
+
%,
%-

#%

./-*%,%0%

1232#(3/4%5*4"-6"0/3/"+%"7%8(9:")*+%;*:"'/9*%%%

+"

("

,"

www.LondonScienceTutors.com - Specialists in Science and Maths Education

http://www.studentbounty.com/
http://www.studentbounty.com
http://www.StudentBounty.com


!"#$%&$'$&"()*+$"%!',-.,'

&*)&/)*0(+$'*+1'2(0'0('31'/$14'

!"#$%"&%$'(%!)*+#%,-%$',#%./(#$,"-%)*(%&"*%#'"0,-1%'"0%0(22%3"/%4)-%$',-+5%%$'(%

&,-)2%)-#0(*#%)*(%2(##%,!6"*$)-$%$')-%#'"0,-1%$')$%3"/%4)-%$',-+%)-7%0"*+%

2"1,4)2235%%%

389%:9;<%;=8>%?89@%>8@ABCD%89<%E<%EFF%;<EDG;%ECH%IFGE@F?%;<E<G%EC?%E;;9:J<B8C;%<=E<%?89%E@G%:EABCD5%%'

0=G@G%?89%IECK%9;G%J8>G@;%8L%<GC%<8%;=8>%MG@?%NBD%8@%MG@?%;:EFF%C9:NG@;5%%&8@%GOE:JFG%PKQQQKQQQ%R%

P5Q%O%PQ
S%

15(!)*210$'

)FF%<=G%JFECG<;%BC%89@%;8FE@%;?;<G:%8@NB<%<=G%;9CK%89@%F8IEF%;<E@5%%$=B;%T9G;<B8C%B;%EN89<%<=G%;GE@I=%L8@%

JFECG<;%8@NB<BCD%8<=G@%;<E@;%BC%<=G%!BFA?%0E?5%%#9I=%JFECG<;%E@G%AC8>C%E;%GO8JFECG<;5%

%

"CG%>E?%BC%>=BI=%;9I=%JFECG<;%E@G%HG<GI<GH%B;%N?%F88ABCD%E<%<=G%;<E@;%<=G?%8@NB<5%%0=GC%<=G%JFECG<%

JE;;G;%BC%L@8C<%8L%<=G%;<E@%B<%NF8IA;%;8:G%8L%<=G%FBD=<%ECH%IE9;G;%<=G%N@BD=<CG;;%8L%<=G%;<E@%<8%HBJ%L8@%E%

;=8@<%<B:G%E;%;=8>C%NGF8>%BC%<=G%HBED@E:5%

%

%

' '

www.LondonScienceTutors.com - Specialists in Science and Maths Education

http://www.studentbounty.com/
http://www.studentbounty.com
http://www.StudentBounty.com


$=G% D@EJ=% NGF8>% B;% E% FBD=<% I9@MG% L8@% E% @GEF% ;<E@K% >B<=% <=G% HBJ;% BC% N@BD=<CG;;% NGBCD% ;GGC% E;% ;=E@J%

H8>C>E@H%;JBAG;5%

%

P5% /;BCD%<=G%D@EJ=K%EC;>G@%<=G%L8FF8>BCD%T9G;<B8C;U%

%

E5 '8>%F8CD%H8G;%B<%<EAG%L8@%<=G%JFECG<%<8%I8:JFG<G%PQ%8@NB<;%8L%<=G%;<E@V%WX%:E@A;Y%

%

N5 %/;G%?89@%EC;>G@%<8%JE@<%WEY%<8%IEFI9FE<G%<=G%<B:G%L8@%8CG%8@NB<5%WP%:E@AY%

%

I5 78%?89%<=BCA%<=E<%<=G%JFECG<%BC%<=B;%T9G;<B8C%B;%IF8;G@%<8%B<;%;<E@%<=EC%<=G%(E@<=%B;%<8%<=G%;9CK%

8@%L9@<=G@%E>E?%L@8:%B<;%;<E@%<=EC%<=G%(E@<=%B;%<8%<=G%;9CV%%(OJFEBC%?89@%EC;>G@%WX%:E@A;Y%

%

X5% /;BCD%<=G%D@EJ=%EDEBCK%EC;>G@%<=G%L8FF8>BCD%T9G;<B8C;U%

E5% (;<B:E<G%E;%E%JG@IGC<EDG%WZY%<=G%E:89C<%8L%FBD=<%NF8IAGH%>=GC%<=G%JFECG<%JE;;G;%BC%

L@8C<%8L%<=G%;<E@5%WX%:E@A;Y%

N5% 4EC%?89%HGH9IG%EC?<=BCD%EN89<%<=G%;B[G%8L%<=G%JFECG<%L@8:%?89@%EC;>G@%<8%JE@<%WEYV%

WX%:E@A;Y%

% %

www.LondonScienceTutors.com - Specialists in Science and Maths Education

http://www.studentbounty.com/
http://www.studentbounty.com
http://www.StudentBounty.com


\5% "CG%8L%<=G%:8;<%@GIGC<%GO8JFECG<;%<8%NG%HB;I8MG@GH%B;%IEFFGH%1FBG;G%]^PI5%%,<%B;%AC8>C%E;%E%

!"#$%&'()&*+,'-%.)#"%'/*'+)"')':E;;%<=E<%B;%C8<%<88%:9I=%FE@DG@%<=EC%<=G%:E;;%8L%<=G%(E@<=5%

'8>%:EC?%<B:G;%=GEMBG@%<=EC%<=G%(E@<=%B;%1FBG;G%]^PIV%WX%:E@A;Y%

$=G%:E;;%8L%<=G%(E@<=%B;%S%O%PQ
X_
%+D%

$=G%:E;;%8L%1FBG;G%]^PI%B;%\5S%O%PQ
X]
%+D%

%

%

%

_5% 1FBG;G%]^PI%B;%E%HB;<ECIG%8L%XQ%FBD=<%?GE@;%L@8:%(E@<=5%4EFI9FE<G%<=G%HB;<ECIG%<8%1FBG;G%]^PI%BC%

:G<@G;5%WX%:E@A;Y%%%

P%2BD=<%3GE@%R%<=G%HB;<ECIG%<@EMGFFGH%N?%FBD=<%BC%P%?GE@%%

#JGGH%8L%FBD=<%R%\%O%PQ
^
%:`;%

P%?GE@%R%\%O%PQ
a
%;GI8CH;%

%

]5% *8IAG<;%<@EMGFFBCD%<8%<=G%:88C%@GEI=%;JGGH;%8L%PX%ABF8:G<@G;%JG@%;GI8CH5%

%

E5 /;BCD%J8>G@;%8L%<GCK%>@B<G%H8>C%PX%ABF8:G<@G;%JG@%;GI8CH%E;%E%;JGGH%BC%:G<@G;%JG@%

;GI8CH%WP%:E@AY%

%

N5 4EFI9FE<G%=8>%F8CD%B<%>89FH%<EAG%<8%@GEI=%1FBG;G%]^PI%E<%E%;JGGH%8L%PX%ABF8:G<@G;%JG@%

;GI8CH5%%1BMG%?89@%EC;>G@%BC%?GE@;5%W]%:E@A;Y%

%

I5 %1BMGC%?89@%EC;>G@%<8%WNYK%HB;I9;;%>=E<%<=G%J@8NFG:;%>89FH%NG%L8@%=9:EC;%<@?BCD%<8%

<@EMGF%<8%1FBG;G%]^PI%W\%:E@A;Y%

%

S5% ,C%<=G%!BFA?%0E?%<=G@G%E@G%EJJ@8OB:E<GF?%8CG%=9CH@GH%NBFFB8C%;<E@;5%#8%:GE;9@BCD%<=G%FBD=<%

L@8:%GEI=%8CG%<8%;GG%BL%<=G@G%B;%E%JFECG<%8@NB<BCD%>89FH%<EAG%E%F8CD%<B:G5%

% "CG%NBFFB8C%R%8CG%<=89;ECH%:BFFB8C%

,L%>G%I89FH%I=GIA%8CG%=9CH@GH%;<E@;%JG@%:8C<=K%=8>%F8CD%>89FH%B<%<EAG%<8%I=GIA%GMG@?%;<E@%BC%<=G%

!BFA?%0E?V%W\%:E@A;Y%

%

www.LondonScienceTutors.com - Specialists in Science and Maths Education

http://www.studentbounty.com/
http://www.studentbounty.com
http://www.StudentBounty.com

