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6.       (a)     (i)      EDTA4−  +  [Cu(H2O)6]2+  →  [Cu(EDTA)]2−  +  6H2O
1
(ii)     (Mol EDTA = (6.45/1000) ×0.015 = )9.68 ×10−5 mol Cu(II)
1
Conc. Cu(II) = ((9.68 ×10−5) / 0.025 =) 0.00387 mol dm−3
Correct answer without working gains M2 only.
1
(b)     Samples may not be consistent throughout the river
OR
Concentration may vary over time
Ignore comments on technique.
1
(c)     [Ag(NH3)2]+
Accept name eg diamminesilver(I) ion.
1
aldehyde
Allow CHO.
1
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image4.png
o) | M1

M2

M3

M4

mol NaOH (=50 x 107 x 0.0108) =540 x 107

Subtraction of M1 from moles of HNO; (1.25 x 10° or

conseq from 1c(i))
Excess mol H* =7.10 x 10°*

2 7.10x107
150 x 107 150 x 10

1= = 473x10°

pH =-log M3 OR 2.32

M2 allow ecf for subtraction of mol
If no subtraction, no further marks

M3 if no use of volume, no further marks (pH=3.15)
Ifincorrect volume used, can score M4

M4 Allow2.33 Must be 2 dp
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d(i)

[H*][CH;C00]
[CH,COOH]

__m?
M2 K "~ [CH;CO0H]

M3 [H]=[(1.74 10 x 0.0125)] = 4.66 x10*

M1 K

or with numbers or with HA

M4 pH=333

penalise () once here  Not [H+][A / [HA]

if K. expression wrong — Allow correct pH conseq to
their [H'] concentration M4 only

mark for answer

Must be 2 dp
Allow correct pH conseq to their [H'] concentration
(pH = 3.83 can score M1, M2 and M4)
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d(ii) | sodium ethanoate 1 | Ignore formula
allow sodium acetate





image7.png
d(iii) | M1 [H]= 1.45x107 1 Accept 1.445 x107 or 1.4 x107

[CH3C00"™ Ka 1.74x107
vy o [GLCOOT] | Kz 17x10 1[I M1 incorrect CE=0
[acid] [CH,COOH]  [#7] © 145x107 Inclusion of 0.0125 in calculation can only score M1
M3 12(0) 1 |ignore units

1.4 x 10° gives 1.24
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M2

Strong acids (almost) completely dissociated/ionised
OR ot an equilibrium
OR equilibrium lies far to the right

K value for strong acids tends to infinity/is very large
OR can't divide by zero in K,

1

Cannot have K; value for a reaction not in equilibrium
scores both marks
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65,057 + BrOy + 6H" — 38,05 + Br + 3H,0 1| Check the formulae and charges carefully and penalise any
transcription errors.
Allow multiples and fractions.
Ignore state symbols.
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Mol of thio = 25.0 x 0.00100 /1000 = 250 x 107
and
Mol of bromate(V) = (1/6) x 2.5 x 10 = 4.17 x 107 1| If equation in QSa is wrong, mark consequentially.

Vol of bromate(V) = (4.17 x 10/ 0.005) x 1000 =0.83cm® | 1 | Lose this mark if (correct) unit of volume not given.
Do not penalise precision.
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c

Use a more dilute solution of sodium bromate

1

| Allow ‘use a bigger volume of sodium thiosulfate solution’.
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M, of sodium bromate(V) = 150.9

and
Mol sodium bromate(V) = 5.00 x (5.00x 10%) = 0.0250 M1 | 1 |LoseM1if 151 used (final answer may appear as 3.78)

Mass sodium bromate(V) = 0.025x 150.9= 3.77 g M2| 1 |LoseM2ifanswer not to 3 sig figs.
Correct answer without working scores M2 only.
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4Fe(s) + BH,0(g) + 302(g) >4Fe(OH)(s) 1 | Accept fractions, multiples and equations showing
formation of hydrated hydroxide.

Correct states as above 1 Lose this mark if any state is missing or incorrect.
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b

Aluminium (metal) forms an oxide coat (on exposure to air)

This coat prevents/inhibits further reaction (by water or
oxygen)

1

Ignore references to a ‘less reactive coating’ unless
further qualified
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Magnesium 1 |If Mg*then CE= 0/2

Itis the most powerful reducing agent /it has the most 1
negative E% forms the cell with iron with the biggest emf

c
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Oz +2H,0 + 4e” — 40H

4AL+ 30, + BH,0 —> 4A1* + 120H

E =040 — (166

06 (V)

1

Allow fractions and multiples.
Ignore state symbols.
Allow fractions and mutiples.
Ignore state symbols.

Lose this mark if answer is —2.06
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Non-standard conditions (T, p or concentration) 2 |Max2from3
Current flow affects voltage

A ions may react in alkaline conditions / with OH™/form
Al(OH);
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The iron foil does not lose mass as it is protected by the
operation of the sacrificial anode
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1
CHiCOOH + H,0 = CH:COO™ + H,O" Must show = allow CHsCOH, CH:CO,™

OR Ignore state symbols

CHiCOOH = CH,COO™ + H°
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/A coating developed on the aluminium preventing further
reaction

1





image20.png
A\ad

E® for (Zn**/)Zn is more negative than all vanadium
E°s except V*(IV)

V0, + 8H' + 3Zn > 2V¥ + 4H,0 + 37n*

This mark can be gained in the equation

Wrong species, GE lose M1 and M2 but could score M3 for
a correctly balanced equation forming their species

Allow calculation of three successive cell e.m.f.s for M2.

Allow correct equation consequential to M1 as long as it
starts from the correct reactants and is balanced.
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Zinc would react with the manganate(VIl) 1 Do not penalise missing oxidation state, but do not allow
wrong oxidation state.

Because the (Zn"/)Zn potential is more negative 1 Has to show use of the data in Table 1

than for MnQ#(/ M) Allow calculation of cell e.m.f. ( +2.28) with justifying
statement (positive / feasible) for M1 and M2

Calculation of cell &.m{ alone, or comparison of fhe two

values alone, scores M2 only.
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(@)  Any two correct NaX reactions. If more than two given aliow best scores.
NB  Apply list principle if addltional incorrect observation given

If NaX dissolved in water awarded Max 2 for equations

Allow molecular or ionic equations but not single half-equations

NaF: Colourless gas or steamy fumes E: ;

H2S04 acts as an acd

NaF + HoSO4 — NaHSO4 + HF  etc 1)
NaCl; Colourless gas or steamy fumes (of HCI) 1)

H2S04 acts as an acd (1)

NaCl +H2S04 - NaHSO4 + HCI etc. )
NB  If NaF and NaCl chosen allow Max 3 unless HF stated to etch glass

NaBr; Brown, yellow,orange or red/brown (fumes) (not red) (of bromine) (1)
NB ' Not SO2 as HB would also react with reagents used 1o test for it
H2S04 acts as an oxidising agent (1)
2NaBr + 2H2SO4 — NagSO4 + Br2 + SO2 + 2H20 1)
NB A correct redox equation required for this mark

Nal;  Yellow solid(S) or Bad egg smell(H2S) or Purple fumes or
black solid (12) (Allow correct observation and ignore product identity) (1)
H2S04 acts as an oxidising agent 1)
One correct redox equation (1)
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(b)

NB

NB

A correct alcohol 1)

2 isomeric alkenes (]
(Allow cisrans isomers, ignore names unless no structure given
Equation_(Ignore additional incorrect equations) (1)

H2S04 acts as an acid or as a dehydrating agent or a catalyst (Q of L.
0 MUST be stated in words) (1)

Max 2 i alcohol incorrect
Penalise stick structures once only unless isomer correctly named

5
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©

Canc. HNO3

Product (Allow in an equation or mechanism)

Equation (Any) (Ignore additional incorrect equations)
H2S04 acts as an acid or as a catalyst. (Allow adds protons)

™)
™)
(W)
(O]

4
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b

CH:COOH + HNO; — CHyCOOH;"

+ NO;s~

‘ 1 ‘

Ignore =
Allow CHiCOH, CHCO

*, CHiC*(OH):
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<) o _ 100
(new [HNOs] = [H] = =-x0.0125 ) new [HNO;] = mol HNO; = 1.25 x 10°

150 Mot TS 3
M1 [H] = 8.3(3) x 10° (mol dm) 1 totalvol 150 < 10

M2 pH=-logM1 OR 2.08 Must be 2 dp
Allow correct pH conseq to their [H'] concentration





