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(i) What volume of potassium hydroxide solution must be added to get a pH of 127
................................ cm?3 [1]

(i) What volume of potassium hydroxide solution is needed to exactly neutralise the
hydrochloric acid?

................................ cm? [1]
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(b) ()

(ii)

8
The concentration of the hydrochloric acid is 0.30 mol/dms3.

Show that 30 cm? of this solution contains 0.009 moles of hydrochloric acid.

Look at the equation for the reaction.
HCI + KOH — KCI + H,0

Use your answers to parts (a)(ii) and (b)(i) to calculate the concentration of the potassium
hydroxide solution.

concentration of potassium hydroxide solution = .........c..ccccevvevveeennn. mol/dm3 [2]

Magnesium is an element in the periodic table.
Magnesium has a relative atomic mass of 24.

(a) What is meant by the relative atomic mass of an element?

(b) A sample of 429 of magnesium carbonate contains 12 g of magnesium.

Calculate the percentage by mass of magnesium in magnesium carbonate.

Quote your answer to one decimal place.

percentage by mass = .......ccccceeeeiiiiiiiiennenn. % [2]
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Look at the equation for the reaction between sulfur dioxide and oxygen.

Sulfur trioxide is made.
2S0,(g) + O,(0) == 2S049)
The reaction is reversible.
(&) When sulfur dioxide is mixed with oxygen, eventually an equilibrium mixture is made.

Explain why, and under what conditions, the mixture reaches an equilibrium.

.............................................................................................................................................. [3]
(b) More oxygen is added to the reaction mixture at equilibrium.

What happens to the position of the equilibrium?

.............................................................................................................................................. [1]
(c) This reaction is used in the Contact Process to make sulfuric acid.

One of the conditions used is a low pressure of about five atmospheres.

Describe two other conditions used in the Contact Process.

.............................................................................................................................................. [2]
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Pete and Sue investigate the reaction between zinc and hydrochloric acid.

zinc + hydrochloricacid —> zinc chloride + hydrogen
They do the experiment four times.
Each time they use 1.0g of zinc.
They use the same volume of different concentrations of hydrochloric acid.
They measure the total volume of hydrogen made every minute.

Look at the table of their results.

Total volume of hydrogen in cm 3 made after
Experiment
1 min 2 min 3 min 4 min 5 min 6 min
A 10 20 27 29 30 30
B 15 25 32 39 40 40
C 5 10 12 15 15 15
D 18 27 35 40 44 48

(a) Pete concludes

In experiment B, the concentration of the hydrochloric acid
was greater than in experiment A.

e

\)

Sue concludes

The concentration of hydrochloric acid in experiment C
is half that in experiment A.
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Are each of the conclusions correct?

Explain your answers.

(b) Look at experiment D.
It is not possible to deduce the total volume of hydrogen at the end of the experiment.

Use the results to explain why.

(c) In experiment D, the volume of hydrogen made after 6 minutes is 48 cmq.
Calculate the mass of 48 cm? of hydrogen, H,, at room temperature and pressure.
The volume of 1 mole of any gas is 24 dm? at room temperature and pressure.

The relative formula mass of H, = 2.

mass of hydrogen = .........cccccvviiviinnneenn. g [2]
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(c) Inhard water areas limescale can clog up pipes.

Limescale is calcium carbonate.
Calcium carbonate can be removed by reacting it with hydrochloric acid.
Calcium chloride, carbon dioxide and water are made.

Write the balanced symbol equation for the reaction.

© OCR 2017
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13 This question is about fuel cells.

Fuel cells are used in spacecraft.

(a) Look at the energy level diagram for the reaction between hydrogen and oxygen in a fuel cell.

(b)

© OCR 2017

A
2H, + O,

energy

2H,0

progress of reaction

Is the reaction in the fuel cell exothermic or endothermic?

Use the energy level diagram to explain why.

Hydrogen gas, H,, forms hydrogen ions, H", at one electrode in a fuel cell.

H, —> 2H" + 2ef
The hydrogen ions react with oxygen gas, O,, at the other electrode.

Water, H,0, is made in this reaction.

Write the balanced symbol equation for the reaction between oxygen and hydrogen ions.

Use e to represent an electron.
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(c) Look at the table.

It shows information obtained on sea water near a remote island in the Atlantic Ocean.

0,
Percentage (%) by Mass of carbon dioxide
Year | pH of sea water volume of carbon : )
L . in 1 kg of sea water in g
dioxide in the air
1990 8.00 0.035 1.50
1995 7.98 0.036 1.51
2000 7.95 0.037 1.52
2005 7.96 0.038 1.53
2010 7.90 0.039 1.55

Ann knows that the lower the pH the more acidic a solution.

Ann makes a conclusion.

7KH ZRUOG:V RFHDQV DUH EHFRPLQJ PRUH
DFLGLF EHFDXVH RI LQFUHDVLQJ OHYHOV RI
FDUERQ GLR[LGH LQ WKH DLU

Nick thinks that the data in the table is not reliable or valid.
(i) He thinks that the temperature of the ocean should have been recorded in the table.

Suggest why Nick is correct.

(i) Suggesttwoother UHDVRQV ZK\ $QQ-V FRQFOXVLRQ PD\ QRW EH L

END OF QUESTION PAPER
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ADDITIONAL ANSWER SPACE

If additional space is required, you should use the following lined page(s). The question number(s)
must be clearly shown in the margin(s).







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 Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

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.



28

laguinu ajoym 1saleau ay} 0} PapUNOI Us3g 10U aABY 3ULIOJYD pue J1addod Jo SaSSew dlWole SAIe|al 8y

‘paniwo uaaq aney (E0T-06 Siequinu dlwole) spiounde ay) pue (T/-8G Slaquinu J1woie) sploueyiue| 8yl

111 0TT 60T 80T /0T 90T S0T 70T 68 88 /8
parednuayine wniuahiusos wnppelswiep wnpaunaw wnissey wnuyoq wniBiogeas wniugnp wnipiopayInI wnunoe wnipes wniuely
AlIny 10U Inq pauodal usaq aney 9TT-ZTT SIaquinu JIWOIE YIM Sjuswa|g By sqg N SH ug Bs qa 1™ Y ey 1
[c22] [t22] [892] [222] [r92] [992] [zoz] [toz] [222] [9z2] [eze]
98 G8 78 €8 Z8 18 08 6. 8. YA 9. S/ 122 €L L A 99 i}
uopel auneise wnjuojod yinwsiq pes| wnijrey) Ainosew plof wnued wnipu wniwso wnjuays uaysbuny wnfejue) wniufey wnueyjue| wnieq wnisaed
uy I\v/ od 9 ad 1L BH ny d 11 SO 9y M el H ¥e7 eg SO
[eee] [oT2] [602] 602 102 02 102 16T G6T 26T 06T 98T 8T 18T 8.1 6ET LET €eT
S €S 4] TS 0S 6V 8Y VA% 14 St 4% 1917 I4% 14 o 6E 8¢ L€
uouax aulpol wnunjiay Auownue un wniput wniwped FETNS wnipe|red wnipoys wnjuayni wnpauyosy wnuapgAjow wniqoiu wnjuoalz wnupA wnpuons wnipigna
X | 91 qs us uj pD v pd yd ny o1 O aN 1z A IS qy
TE€T 12T 8T zzt 6TT GTT AN 80T 90T €0T 10T [s6] 96 €6 16 68 88 68
9e GE e €e 43 T (01 6¢ 8¢ x4 9¢ 14 144 €c 44 T (014 6T
uoydAsy aulwolq wniuajes oluasie wniuewlab wnieb ouiz Jaddoo [EXRIN 1[eqod uoa asauebuew wniwoJiyd wnipeuea wniueu wnipuess wnioes wnissejod
)| ig 9S svY 99 eo uz no IN 0D 94 un 1D A 1L JS e)d M
¥8 08 6. S. €L 0L S9 G'€9 65 65 99 gS 4] TS 8Y 14 (014 6€
8T /T 9T ST 7T €T 4 1T
uobire aulolyod njins snioydsoyd uool|Is wnjuiwnfe wnisaubew wnipos
v o] S d IS v BN eN
(0] G'Ge 14 T 8¢ 12 144 14
0T 6 8 L 9 G Jaquinu (uojoud) o1wore % I
uoau auuonyy uabAxo uaboaniu uoqJed uoioq aweu wnifiag winiy|
SN | (@] N o) d |oqwiAs olwore ag |
0z 6T 9T vT ZT 1T Sseuw JIWoe aAne|al 6 l
z I LEN
wniay uaboipAy
o9H H
14 T
0 L 9 S 14 € I4 T

S)UsWIS|3 8y} JO 9|ge L JIPolad Syl




