1.
(a)
(i)
200  0.05 / 330 = 30.3  103 = 3.03  102 (1)
1

(ii)
graph
linear axes at a sensible scale (1)

all points correct (1)

sensible smooth curve (1)
calculate 2 rates correctly (2)

1.25  106 (1.0-1.5)
5

2.5  105 (2.0 – 4. 0)

(b)
(i)
0.0300 – 0.0150 = 800
0.0150 – 0.00750 = 900
0.0080 – 0.0040 = 800
Any 2 half life correctly calculated (1)
constant half life = 800 (1)
3
first order (1)
(ii)

second reaction faster than first at beginning (1)
· first speeds up when product present (1)
2

(c)
(i)
Presence of potassium (ions) or K+
1

(ii)
Add NaOH to solution until in excess (1)
Buff / cream / beige ppt. (turning brown) shows
manganese(II) (1)
2

[14]

2.
(a)
reasoning/ identification of peaks
3 types of H ratio 6:1:1 or some correct reference to height of peaks (1)
this related to structure of propan-2-ol in shift data (1)
2

(b)
Basic principle of electron pair repulsion (1)
Refer to carbon in either methane or propan2ol, tetrahedral (1)
COH - 2 lone pairs + 2 bond pairs on oxygen (1)
lone pairs repulsion greater than bond pair (1)
4

(c)
(i)
since reaction occurs Ecell must be positive (1)
therefore standard electrode potential dichromate is more
positive than standard electrode potential ketone (1)
equation (1)
3
Cr2O72 + 8H+ + 3C3H7OH  2Cr3+ + 7H2O + 3C3H6O
or
K2Cr2O7+ 4H2SO4 + 3C3H7OH  Cr2(SO4)3 + 7H2O +
3C3H6O + K2SO4
(ii)

d-orbitals split (in energy by ligands) / or diagram to

illustrate (1)
· electron transitions / jumps from lower to higher energy
level (1)
Absorbs light in visible region (1)

Any hint of emission max 1 for first point
3

(iii)
Yellow ppt. (1)
CH3COCH3 + 4NaOH + 3I2  CHI3 + CH3COONa + 3NaI + 3H2O
species (1) balance (1)
3

(d)
(i)
propene (1)
dehydration / elimination (1)
2

(ii)
CH3CHBrCH3
Correct structural formula (1)
1

[18]

3.
(a)
[image: image1.wmf]2
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Diagram (2)
Species including states (1)

Arrows correctly labelled (1)
If LE arrow
[image: image2.wmf]  must be shown as -LE

​


Hsoln = lattice energy + hydration enthalpy / Solubility
depends on the balance between H lattice energy and H
hydration enthalpy (1)
Thus while energy balance favours solubility for magnesium
sulphate it does not for barium sulphate (1)
4

(b)
Moles of sulphate = 1.16/233 = 0.005 moles BaSO4 (1)
mass of water =0.005  120 = 0.6 g MgSO4 so 0.63 g water (1)
moles of water = 0.63/ 18 = 0.035 Moles H2O (1)
MgSO4 7 H2O therefore x = 7 (1)
4

(c)
Thermal stability of MgCO3 less than that for BaCO3 / only
MgCO3 decomposes (1)
1. Mg2+ smaller than Ba2+ (1)
2. Mg2+ highly polarising (1)
3. Explains polarisation of carbonate (1)
4
Charge density could be used for points 1 and 3 but only if charge 
density is defined.

(d)
(i)

zinc or scandium (1)
· white compounds / divalent or trivalent, only one ion
formed/ only one oxidation state (1)
comment on Mg (1)
3

(ii)

Example - must be compound not metal (1)

· has variable oxidation states (1)
magnesium does not have variable oxidation state (1)
3


allow the two marks if example is metal not compound

[18]

4.
(a)
(i)
A
B 
C

               CH3CH2CH2OH  CH3CH2COOH  CH3CHCICOOH

 (1)
 (1)
1


Or
3
propan-l-ol, propanoic acid, 2-chloropropanoic acid (3)

(ii)
substitution (1)
free radical (1)
2

(iii)
[image: image3.wmf]B
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diagram (2)
Details
axes labelled and bp in right order (1)
vapour, liquid lines or areas labelled (1)


Comment that vapour richer in more volatile component (1)
Link via diagram tie-lines to repeated distillation (1)
D left behind (1)
5

(b)
0.8  0.8  0.8 = 0.51 (1)
1 mol propanol = 60g 1 mol D = 90g (1)
therefore 0.5  90 = 46.1 g (1)
3

(c)
(i)
pH = 2.04
[H+] = 9.12 103 (1)
Ka = [image: image4.wmf][acid]

]

[H

2

+

 (1)
Ka = (9.12  103)2/0.1 = 8.32 (mol dm3) (1)
3

(ii)
[Consequential on the answer to part (i)]

· Propanoic acid is a weaker acid than D and would produce less
energy than D in its reaction with NaOH (1)
as more energy would be needed to dissociate the acid into ions (1)
2

[18]

NT Exampro
1

