AS-LEVEL PAPER 1 PP6 MS
1.              (a)                    Na                     Cl                      O
 [image: ]                 [image: ]                [image: ]
1
0.9(39)               0.9(38)               2.8(2)
Hence:     1                        1                      3
Accept backwards calculation, i.e. from formula to % composition,
and also accept route via Mr to 23; 35.5; 48, and then to 1:1:3
[If % values incorrectly copied, allow M1 only]
[If any wrong Ar values/atomic numbers used = CE = 0]
1
(b)	3Cl2 + 6NaOH → 5NaCl + NaClO3 + 3H2O
1
[3]
2.	     Ionic
If not ionic CE = 0/3
1
Strong (electrostatic) attraction (between ions)
1
between oppositely charged ions / + and − ions / F− and Zn2+ ions
If IMF, molecules, metallic bonding implied CE = 0/3
1
[3]

 3.       (a)     enthalpy/energy change/required when an electron is removed/
		knocked out / displaced/ to form a uni-positive ion
(ignore ‘minimum’ energy)
1
from a gaseous atom
(could get M2 from a correct equation here)
(accept ‘Enthalpy/energy change for the process...’
followed by an appropriate equation, for both marks)
(accept molar definitions)
1
 (b)     Mg+(g) → Mg2+(g) + e– or
Mg+(g) + e– → Mg2+(g) + 2e– or
Mg+(g) – e– → Mg2+(g)
1


(c)     Mg2+ ion smaller than Ne atom / Mg2+ e– closer to nucleus
(Not ‘atomic’ radius fo Mg2+)
1
Mg2+ has more protons than Ne / higher nuclear charge or 
e– is removed from a charged Mg2+ion / neutral neon atom
(accept converse arguments)
(If used ‘It’ or Mg/magnesium/Mg3+ etc. & 2 correct reasons, allow (1))
1
(d)      (i)      trend: increases
(if ‘decreases’, CE = 0/3)
1
Expln: more protons / increased proton number /
increased nuclear charge
(NOT increased atomic number)
1
same shell / same shielding / smaller size
1
(ii)     QoL reference to the e– pair in the 3p sub-level
(penalise if wrong shell, e.g. ‘2p’, quoted)
1
repulsion between the e–in this e–pair
(if not stated, ‘e– pair’ must be clearly implied)
(mark M4 and M5 separately)
1
[10]

4.      (a)     removal/loss of electrons
1
(c)     (i)      +2
1
+5
1
(ii)     NO3– + 4H+ + 3e– → NO +2H2O
1
(iii)     Ag → Ag+ + e–
1
(iv)    NO3– + 4H+ + 3Ag → NO + 2H2O + 3Ag+
1
[6]


5.	(a)
	[image: ]
Mark is for 3 As-Cl bonds and 1 lone pair
1
(Trigonal) pyramid(al) / tetrahedral
Allow triangular pyramid
1
 [image: ]
Mark is for 2 Cl-Cl bonds and 2 lone pairs
Do not penalise if + not shown
1
Bent / V-shaped / triangular
Not trigonal
1
(b)     There are 4 bonds or 4 pairs of electrons (around As)
Can show in a diagram. If lone pair included in shape, CE = 0 / 2
1
(Electron pairs / bonds) repel equally
QoL
1
[6]

6.     (a)      Hydroxide        solubility increases            (need trend)
1
Sulphate          solubility decreases         (need trend)
(If both Mg/Ba salts correctly compared - but no trend- allow 1 max)
1
Add acid           name/correct formula       HCl
1


(b)      (accept HNO3/CH3COOH)              [NOT hydrogen chloride]
[If acid added is H2SO4 = CE – allow only M2]
          Add Ba2+ salt   name/correct formula BaCl2
(accept Ba(NO3)2 / Ba(CH3COO)2)
[If reagent added is BaSO4 /Ba/Ba(OH)2 = CE – allow only M1]
1
          MgCl2                    No change / no ppt / no reaction
1
MgSO4         White ppt / solid / suspension [NOT chalky, milky]
Both observations tied to Ba2+ ions being added
1
          MgSO4 + BaCl2 → BaSO4 + MgCl2
Accept ionic equation
1
          (Reagent mark (M2) can be awarded from full equation)
1
          [Treat incorrect equation for MgCl2 as contradiction of correct equation]
(Ignore carbonate equations)            (Ignore state symbols)
1
(c)     Reactivity   increases (down group)         [NOT solubility increases]
1
          Ba + 2H2O → Ba(OH)2 + H2
1
[11]
 7.      (a)     Increase
1
Van der Waal’s forces between molecules
1
Increase with size (or Mr or surface area etc)
1
More energy needed to break (overcome) these forces
(Note max 2 from last three marks if no mention of molecules or ‘molecular’)
1
(b)     (i)      Brown solution (or yellow or orange)
1
         Cl2 + 2Br → 2C1– + Br2
1
(ii)     cream precipitate
1
         Br– + Ag+ → AgBr
1
         Precipitate dissolves
1
(iii)     orange (brown) fumes (gas), White fumes (or misty fumes),
choking gas (any 2)
2
(c)     2H+ + H2SO4 + 2Br– → SO2 + Br2 + 2H2O (SO2 and Br2 (1),
equation (1))
2
[13]
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image7.png
Calculates the moles of HCI 227x10° 1 mark
Calculates the moles of Na;COs 114x10° 1 mark

Notes  *allow consequential answer from part 1
* averaging all titres gives 2.28 x 10°and 1.14 x 10°
* a correct answer for moles of Na;COj by any correct method scores 2 marks
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Calculates the M; of Na;CO, 131.6-1322 1 mark

Notes  *must divide 0.15 by answer part 2 to score this mark

* allow consequential answer from part 2
* using 22.83 gives 131.4
* ignore g unit
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Uses data to calculate mols water of crystallisation 1 (1.42 - 1.46) 1 mark
Notes  *allow consequential answer from part 3

* using 130.0 gives 1.33; using 131.4 gives 1.41
*must show working clearly to score this mark,

but don’t penalise again in awarding the nomenclature mark
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Errors

Notes

calculates the % error for the balance £6.7% 3 scoring points
calculates the % error for the burette +0.7% all 3=1mark
calculates the overall apparatus error +7.4%

must calculate individual errors separately to score this mark
ignore precision of answers

consequential marking for answer o part 1

if error(s) doubled lose this mark don't penalise again in

if (x 100) missing from calculations lose this mark - awarding the nomenclature mark
allow this mark if which error is being calculated is not stated:

ifthe calculations are in the same order as in the question (balance, burette ) don't
penalise in awarding the nomenclature mark

if the calculations are not in the same order as in the question then n=0
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Precision quotes average titre as 22.70 cm® 2 scoring points
quotes M, to 1 decimal place both = 1 mark

Notes  */f no answer to part 3 can't score this mark
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Nomenclature  clear calculation of average titre all 3 =1mark
calculations clear & logical, with sensible layout

units where used are correct

Notes  *incorrect units mean the nomenclature mark is lost
*two blank sections mean the nomenclature mark is lost
*if there is no number work in part 3 treat as a blank section
* don't penalise missing units
* answer given in parts 1, 2, 3 or 5 without working means the
nomenclature mark is lost
Total 8 marks
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three consistent /concordant results (and one close) so consistent/good/reliable (technique) 1 mark

Notes  * must make a clear written statement of both points
* do not accept ‘three accurate/precise results”
* consequential marking for no. of concordant titres from Analysis part 1

first titration probably a rough titration any one = 1 mark
overshot end-point

t00 much indicator

air in the jet space

errors in weighing sample

Notes  *do not accept “operator error” without qualification
* do not accept ‘misread burete”
* reason for anomalous result must not affect all results
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calculation of difference 82
132.2 against 124.0is a 6.6% error

Notes  *difference must be clearly stated
*lose mark if no evidence of working in second part
* allow consequential answer from part 3 of Analysis
* using 130.0 gives a difference of 6.0 and a percentage of 4.8
*ignore precision of answers
*lose mark if the candidate answers a different question

appreciates discrepancy < maximum apparatus error

Notes  *allow if apparatus error given as a figure

2 scoring points
both = 1 mark

1 mark
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dry weighing bottle all sample transferred to flask owtte
or weigh by difference

or add washings from bottle

or weigh directly into conical flask

use a 3 dp (or more) balance reduces error in weighing
or use greater mass

Notes  *allow’ a balance measuring to more decimal place” or wite
*do not allow “a more accurate balance” without further qualification
*do ot allow “gives a more accurate weight/mass’ as explanation

General * do not allow “a more accurate burefte” efc.
* two correct improvements on their own scores 1 mark

2 scoring points
any improvement
+ explanation

=1 mark

2 scoring points
any improvement
+explanation

=1 mark

Total 6 marks
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Calculates a mean titre 2270 1 mark

Notes  *if no working allow this mark but loses nomenclature mark
*if candidate averages all of the titres (22.83) loses this mark; do not penalise
again in nomenclature




