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(must have  (or equivalent) and no & on RHS)

=193 - (192/2 + 312 x 131) )
(this also scores first mark)
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Salt bridge transfers charge/ions/ to allow (electrical)
connection between the two electrodes/ complete the
circuit;

Made from KCl etc;

conducts electrons/ collects electrons/transfers
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Pt

Allow conduct electricity
Not transfer electrons

Any group 1 or ammonium
chioride/nitrate/sulphate NOT ‘salf alone

Must have idea of electron transfer
Allow electron source/sink
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(e)

Cr207 + 14H + 6™ > 2Cr + TH,0
Zn > Zn* + 2

Cr,O7 + 14H' + 3Zn — 2Cr* + TH,0 + 3Zn*"

Allow spectator ions, K;Cr;0; etc
Allow reverse equation

Allow spectators
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Ignore water

Ignore multiple ions.

Ignore SO

Allow | instead of , (comma)

Allow extra | (phase boundary) at either
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Allow X instead of Pt
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(a)  Ability of an atom or element to attract or withdraw electrons/electron density (1)
In a covalent bond )
(this mark consequential on a correct or sensible response to first mark e.g
when atom or element omitied lose first mark but gains second)
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Trend; increases or stronger (Zero if this answer is wrong)
Explanation: more protons or greater nuclear charge

Similar/same shielding or electrons in same shell or similar radius or smaller
radius
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Electronegativity difference small
or electronegativities similar, NOT same

or converse: big difference in electronegativity leads to ionic bonding
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Moles Cu = 1.25/63.5 = 0.0197 10 0.020
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Yellow-green copper species [CuCl4}*

Equation; Cu + [CuClg]" + 4CI° — 2[CuClg]>- Species
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Copper acts as 2 reducing agent

Not coloured as d sub-shell  full
Copper in CuCl is in oxidation state +1  or
No absorption of light as electron transitions not possible
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Note incorrect reagent (e.g. BaCO;) CE = 0 but if Ba™* or Ba” implied, lose reagent
mark and mark on

If two reagents given (one for each member of pair), mark first and ignore second

Reagent BaCl,/H" or Ba(OH), Ba
Ba(NO:).
Obs with CuSO;  (White) ppt White and blue White and blue
ppts ppts
Obs with Cu(NO3);  No change or Blue ppt Blue ppt
green or yellow
solution

CuSOx(aq) + BaCl; > BaSO4(s) + CuCl(aq)
(or Ba™(aq) + SO,*(aq) — BaSO4(s))
(ignore state symbols)

(I use Ba, also need an equation to show production of Ba(OH); or Ba®* )

(U]

(4]
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(b) () 2MnOs + 16H* + 5C;0,* — 10CO; + 8H;0 + 2Mn**
(i) Moles C,0,* = vol in dm® x conc = 17.6/1000 x 0.1 = 0.00176 (this answer only)

Moles MOy = 2/5 x moles ;0% (this mark is for 2/5)

=2/5x0.00176 = 0.000704 (or 7.04 x 10%)
(This answer only which also scores the previous 2 marks)
(i) Mass of 1 mol of unknown = 0.1/0.000704 = 142

(or if M, assumed, mass of 1.0 g (or 0.1 g for 25 cm?) can be calculated from no. of
moles x

(must show working using answer from (b) (i) to score this mark)
Unknown corresponds to NaMnO,

(this mark only given if previous mark for working also given)
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(2+) (allow if charge not given, penalise wrong metal one

mark)
6 co-ordination using N in three bidentate ligands 1)
Al ligands correct )

(this mark consequential on gaining previous mark)
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EDTA"” has 6 lone pairs to donate W]

(or can for 6 co-ordinate bonds or has 6 donor atoms)
[Co(H,O)eJ*" + EDTA* — [CoEDTAJ +6H,0 [] not essential
Number of species increases 2 to 7)

Enthalpy change small

(4]
(1
increase in disorder or positive entropy change (1)
4]
(1)

hence negative free energy change or more stable ion or product or complex
max 5






