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A-LEVEL PAPER 3 PP9 MS

1.      (a)     to neutralise stomach acidity
OR
as an antacid
OR
eases indigestion/heartburn
Ignore milk of magnesia
Credit suitable reference to indigestion/laxative/relief of constipation
1
(b)     (i)      an electron acceptor
OR
(readily) gains/accepts/receives electron(s)
NOT an electron pair acceptor
Ignore removes/takes away/attracts electrons
1
(ii)     Br2 ONLY
Ignore “bromine”
Apply the list principle
1
(iii)     H2SO4 + 2H+ + 2e– file_0.png
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 SO2 + 2H2O
OR
SO42– + 4H+ + 2e– file_2.png

file_3.wmf

 SO2 + 2H2O
Ignore state symbols
Ignore absence of negative charge on electron
Or multiples of equations
1

(c)     (i)      (acid) catalyst
OR
catalyses (the reaction)
OR
to speed up the reaction/increase the rate (of reaction)
Ignore “provides H+ ions”
Accept phonetic spelling
1
(ii)     
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M1    must show an arrow from the double bond towards the
H atom of the H – O bond OR HO on a compound with
molecular formula for H2SO4 (or accept H2SO3 here)
M1 could be to an H+ ion and M2 an independent
O – H bond break on a compound with molecular
formula for H2SO4 or H2SO3
M2    must show the breaking of the O ─ H bond.
M3    must show an arrow from the lone pair of electrons on the
correct oxygen of the negatively charged ion towards the
positively charged carbon atom.
M4    is for the structure of the carbocation.
NB The arrows here are double-headed
M2 Ignore partial charges unless wrong
M3 NOT HSO4–
For M3, credit as shown or ―:OSO3H ONLY with the negative charge anywhere on this ion
OR correctly drawn out with the negative charge placed correctly on oxygen
Max 3 marks for wrong reactant
Do not penalise the use of “sticks”
4
(iii)     Primary OR 1° (alcohol)
1
(iv)    Displayed formula for ethanoic acid, CH3COOH
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All the bonds must be drawn out and this includes the O ─ H bond
Ignore bond angles.
1
[11]
 


 



2.      (a)     K2Cr2O7/H2SO4 reduced by
         CH3CH2CH2CH2OH (1)
          oxidised to    CH3(CH2)2CHO (1)
and               CH3(CH2)2COOH (1)
CH3CH2CH2CHO (1)
          oxidised to    CH3(CH2)2COOH (1)
Equation:    Cr2O72– + 14H+ + 6e– → 2Cr3+ + 7H2O (1)
Note: Deduct one if all three compounds given as reducing agents.
6
(b)     Tollens’ reduced by
              CH3CH2CH2CHO (1)
          oxidised to    CH3(CH2)2COOH (1)
Equation     [Ag(NH3)2]+ + e– → Ag + 2NH3 (1)
3
(c)     CH3CH2CH2CH2OH (1)
          Product CH3CH2CH2CH2OOCCH3 (1)
(CH3)3COH
Product (CH3)3COOCCH3 (1)
4
(d)     CH3CH2CH2OH has five peaks (1)
(CH3)3COH has two peaks (1)
2
[15]
 
3.      (a)     Pt(NH3)2Cl2 + H2O → [Pt(NH3)2Cl(H2O)]+ + Cl–
Correct product
1
Balanced equation
1
(b)     (i)      Hydrogen bond
1
Oxygen (or nitrogen)
Only score this mark if type of bond is correct
1
(ii)     Co-ordinate
1
Nitrogen (or oxygen)
Bond type must be correct to score this mark but allow M2 if bond is covalent
1
(c)     Killing them or causing damage (medical side effects)
Allow any correct side effect (e.g. hair loss)
Allow kills healthy (or normal) cells
1
May attach to DNA in normal cells
1
[8]
 
4.      (a)     2Fe2+ + S2O82– →2Fe3+ +2SO42–
1
2Fe3+ + 2I– → 2Fe2+ + I2
1
two negative ions repel / lead to reaction that is slow / lead
to reaction that has high Ea
1
iron able to act because changes its oxidation state
allow iron has variable oxidation state
1
With iron ions have alternative route / route with lower
activation energy
1

(b)           [Fe(H2O)6]3+ → [Fe(H2O)5OH]2+ + H+
can have H2O on LHS and H3O+ on R
do not penalise further hydrolysis equations
allow high charge density
1
Fe3+ ion has higher charge (to size ratio) (than Fe2+)
1
increases polarisation of co-ordinated water / attracts O
releasing an H+ ion / weakens O–H bond
1
(c)     brown precipitate / solid
Allow red-brown / orange solid
Not red or yellow solid
1
bubbles (of gas) / effervescence/ fizz
Allow gas evolved / given off
Do not allow just gas or CO2 or CO2 gas
1
2[Fe(H2O)6]3+ + 3CO32– → 2Fe(H2O)3(OH)3 + 3CO2 + 3H2O
Allow
2[Fe(H2O)6]3+ + 3CO32– → 2Fe(OH)3 + 3CO2 + 9H2O
Use of Na2CO3
e.g. … + 3Na2CO3 → .. + .. + .. + 6Na+
1
[16]
 
5.    (a)     (ligand) substitution
Allow ‘ligand exchange’.
1
(b)     To displace the equilibrium to the right
To ensure reaction goes to completion.
1
To improve the yield
Allow ‘to replace all chlorines’.
1
(c)     (i)      K2PtCl4  +  4Kl  →  K2Ptl4  +  4KCl
Allow correct ionic equations PtCl42−  +  4l−  →  Ptl42−  +  4Cl−
Allow multiples and fractions.
1
(ii)     = (780.9) ×100 / (415.3  +  664)
Working must be clearly shown.
Allow one mark for correct relationship even if Mr values are incorrect eg using values from ionic equation.
1
= 72.4
Allow 72%
1
(d)     (i)      Ag+  +  I−  →  AgI
Ignore state symbols even if incorrect.
This equation only.
1
(ii)     Stops the reverse reaction / equilibrium displaced to the right
1
(e)     Number of steps in the process
Allow ‘equilibrium may lie on the reactant side’ / side reactions / isomer formation.
1
Losses at each stage of the synthesis
Equilibrium losses or practical losses or yield not 100% for each step.
1


(f)     Minimum amount of hot solvent
Accept ‘small’ for minimum.
Accept water.
1
Cool / crystallise
1
Filter
1
(g)    (i)      Small amounts are more likely to kill cancer cells rather than the patient
1
(ii)     Wear gloves / wash hands after use
Ignore masks.
Apply the list principle if more than one answer.
1
[15]

6.	D
[1]
7.	A
[1]
8.	B
[1]
9.	A
[1]
10.	A
[1]
11.	A
[1]
12.	A
[1]
13.	C
[1]
14.	B
[1]
15.	C
[1]
16.	A
[1]
17.	B
[1]
18.	D
[1]
19.	A
[1]
20.	C
[1]
21.	D
[1]
22.	D
[1]
23.	C
[1]
24.	D
[1]
25.	C
[1]
26.	D
[1]
27.	D
[1]

28.	B
[1]
29.	C
[1]
30.	D
[1]
31.	C
[1]
32.	A
[1]
33.	D
[1]
34.	A
[1]
35.	D
[1]

