1.       (a)    Average / mean mass of 1 atom (of an element)
1/12 mass of one atom of 12C
If moles and atoms mixed, max = 1
1
Mark top and bottom line independently.
All key terms must be present for each mark.
1
OR
Average / mean mass of atoms of an element
1/12 mass of one atom of 12C
OR
Average / mean mass of atoms of an element ×12
mass of one atom of 12C
OR
(Average) mass of one mole of atoms
1/12 mass of one mole of 12C
OR
(Weighted) average mass of all the isotopes
1/12 mass of one atom of 12C
OR
Average mass of an atom / isotope (compared to C−12) on a scale in which an atom of C−12 has a mass of 12
This expression = 2 marks.
(b)      [image: ]
1
1
= 72.4
72.4 only
1
(c)     (72)Ge+ or germanium+
Must show ‘+’ sign.
Penalise wrong mass number
1
(d)     70
If M1 incorrect or blank CE = 0/2
Ignore symbols and charge even if wrong.
1
Lowest mass / lowest m/z
Accept lightest.
Accept fewest neutrons.
1
(e)     Electron(s) transferred / flow (at the detector)
M1 must refer to electron flow at the detector.
If M1 incorrect CE = 0/2
1
(From detector / plate) to the (+) ion
Do not allow from a charged plate.
1


(f)     They do not have the same electron configuration / they have different number of electrons (in the outer shell)
Ignore electrons determine the properties of an atom.
Ignore they are different elements or different number of protons.
1
[11]

2.               (a)     Silicon / Si
If not silicon then CE = 0 / 3
1
covalent (bonds)
M3 dependent on correct M2
1
Strong or many of the (covalent) bonds need to be broken / needs a lot of energy to break the (covalent) bonds
Ignore hard to break
1
(b)     Argon / Ar
If not argon then CE = 0 / 3. But if Kr chosen, lose M1 and allow M2+M3
1
Large(st) number of protons / large(st) nuclear charge
Ignore smallest atomic radius
1
Same amount of shielding / same number of shells / same number of energy levels
Allow similar shielding
1
(c)     Chlorine / Cl
Not Cl2, Not CL, Not Cl2
1


(d)     (i)      
[image: ]
Or any structure with 3 bonds and 2 lone pairs
Ignore any angles shown
1
[image: ]
Or a structure with 2 bonds and 1 lone pair
1
(ii)     Bent / v shape
Ignore non-linear, angular and triangular
Apply list principle
1
(iii)    [image: ]Cl2 + [image: ]F2 [image: ] ClF3
No multiples
Ignore state symbols
1
[11]

3.      (a)     (i)      Cu + 4HNO3 → Cu(NO3)2 + 2NO2 + 2H2O
Or multiples
Ignore state symbols
1
(ii)     M1     HNO3 (+) 5
M2     NO2 (+) 4
Ignore working out
M1 Credit (V)
M2 Credit (IV)
2
(iii)     HNO3 + H+ + e– →  NO2 + H2O
OR
NO3– + 2H+ + e– →  NO2 + H2O
Or multiples
Ignore state symbols
Ignore charge on the electron unless incorrect and accept loss of electron on the RHS
1


(b)     (i)      In either order
M1 Concentration(s) (of reactants and products)
remain(s) constant / stay(s) the same / remain(s)
the same / do(es) not change
M2 Forward rate = Reverse / backward rate
For M1 accept [ ] for concentration
NOT “equal concentrations” and NOT “concentration(s) is/are the same”
NOT “amount”
Ignore “dynamic” and ignore “speed”
Ignore “closed system”
It is possible to score both marks under the heading of a single feature
2
(ii)     M1
The (forward) reaction / to the right is endothermic
or takes in / absorbs heat
OR
The reverse reaction / to the left is exothermic or gives
out / releases heat
M2 depends on correct M1 and must refer to temperature/heat
The equilibrium shifts / moves left to right to oppose the increase in temperature
M2 depends on a correct statement for M1
For M2, the equilibrium shifts/moves
to absorb the heat OR
to lower the temperature OR
to cool the reaction
2
(iii)     M1 refers to number of moles
There are fewer moles (of gas) on the left OR more
moles (of gas) on the right.
OR there is one mole (of gas) on the left and 2 moles
on the right.
M2 depends on correct M1 and must refer to pressure
The equilibrium shifts / moves right to left to oppose the
increase in pressure
M2 depends on a correct statement for M1
For M2, the equilibrium shifts/moves to lower the pressure.
2
[10]



4.      (a)     (i)      4FeS2 + 11O2 [image: ] 2Fe2O3 + 8SO2
2             5½                      (1)              4
Or multiples of this equation
1
(ii)     M1    (+) 4
M2    – 1
Ignore working
M1, credit (+) IV
M2, credit – I
2
(b)     M1    Lower/smaller/decreases/reduced yield
OR equilibrium shifts (right) to left
M2    (Forward) reaction is exothermic OR reverse reaction is endothermic
M3    (By Le Chatelier’s principle) equilibrium responds/shifts/moves
(R to L)
to lower the temperature
OR to absorb the heat
OR to cool the reaction
If M1 is blank, mark on and credit M1 in the text.
If M1 is incorrect, only credit correct M2
Mark M2 independently – it may be above the arrow in the equation
For M3, not simply “to oppose the change/temperature”
3
(c)     M1    Fe2O3 + 3CO [image: ] 2Fe + 3CO2
Or multiples
Ignore state symbols
M2    Reducing agent
OR Reduce(s) (Fe2O3/iron(III) oxide)
OR Electron donor
OR to remove the oxygen (from iron(III) oxide to form CO2)
OR reductant
For M2, credit “reduction”
2
[8]
 
5.      (a)     (i)      ½Cl2 + I −  [image: ] ½ I2 + Cl−
Only these two equations.
OR
Cl2 + 2I−  [image: ] I2 + 2Cl−
1
(ii)     (Solution turns from colourless to) brown / red-brown solution
Allow grey / black solid.
Ignore “purple”.
1
(b)     2Cl2 + 2H2O  [image: ] 4HCl + O2
(4H+ + 4Cl−)
Credit multiples.
1


(c)     M1 The relative size (of the molecules / atoms)
Chlorine is smaller than bromine OR has fewer electrons / electron shells
OR It is smaller / It has a smaller atomic radius / it is a smaller molecule / or has smaller Mr
(or converse for bromine)
Ignore general Group 7 statements.
For M1 ignore whether it refers to molecules or atoms.
M2 How size of the intermolecular force affects energy needed
The forces between chlorine / Cl2 molecules are weaker (than the forces between bromine / Br2 molecules leading to less energy needed to separate the molecules)
(or converse for bromine)
OR chlorine / Cl2 has weaker / less / fewer forces between molecules OR chlorine / Cl2 has weaker / less / fewer intermolecular forces
(or converse for bromine)
CE=0 for reference to (halide) ions.
QoL for clear reference to the difference in size of the force between molecules.
Penalise M2 if (covalent) bonds are broken.
2
[5]

6.
[image: ]
[image: ][image: ]


7.
[image: ][image: ]
[image: ]
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1. correct equation HCl +NapCO3 —00 NaHCO3 + NaCl 1 mark

2. calculates average titre correctly 19.10 em? 1 mark
3. calculates the moles of NayCO3. 191x103 1 mark
4. caleulates the My of NagCO3 131 1 mark
5 calculates the moles of H20 1 orl38 1 mark

6. the appreciation of errors
calculates the percentage error in use of balance (+4.0% ) 3 scoring points
calculates the percentage error in use of burette ( 0.15 cm3 in 19.1is 0.79% ) any 2 = 1 mark
calculates the overall apparatus error ( 4.79% on above values )

(a) the appreciation of precision
quotes average itre as 19.10 cm3 ie 2 decimal places
quotes M, to 3 significant figures or 1 decimal place only 3 scoring points
quotes the moles of Hy0 as whole number any 2 =1 mark

(b). the correct use of nomenclature and terminology
explains the calculations clearly and logically, with a sensible layout 2 scoring points
uses terminology accurately e.g. moles not confused with molarity or M both = 1 mark

Total 8 marks




image10.png
first itration poor / probably a rough titration
three good / concordant results or three results within 0.1 cm3
so titration technique good or results reproducible or results consistent

ulation of difference
131 against 124 is a 5.6% error

appreciates discrepancy > maximum apparatus error

dry weighing bottle mass used known more accurately
or weigh by difference

o include washings

use more accurate balance  mass used known more accurately
or use a larger mass or quoted number of decimal places

prepare a standard solution  obviates errors in multiple weighing
or get consistent samples.

keep in sealed container prevent absorption o loss of water
or keep in dry conditions

3 scoring points
all 3 =2 marks
any2 =1 mark

2 scoring points

both = 1 mark

Imark

any 2 improvements +
2 reasons =2 marks

any | improvement +
I reason = | ma

any 2 improvements
= 1 mark
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Total 6 marks
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the scale of working used s max 3 scoring points
states appropriate volume of gas to be collected - allow 25 - 250 cm’

calculates moles of hydrogen for stated volume

calculates mass of strontium needed (0.37g Sr gives 100 cm’ of Hy)

Notes * To score last two points need a definite correct link between mass and volume

the apparatus used amax 4 scoring points
balance - allow without precision specified, or from a list

appropriate container for reaction - allow test fube or flask but not beaker

describes method of collection of gas - over water or in a syringe - fo show they know
ow measuring cylinder o pipette for acid - allow without precision specified

Notes * Can score points from a diagram

the method used m max 5 scoring points

weighs strontium

adds excess acid

precaution to avoid gas loss on mixing ot adition from burette or tap funnel

allows reaction goes to completion

measures volume of hydrogen produced

repeats experiment

measures room temperature and/or pressure

Notes * Ignore additional apparatus unless contradictory - lose apparatus point(s)
* If method is clearly umworkable, CE; allow ‘weighs strontium’ and ‘vepeats
experiment’ otherwise allow no other scoring points for the method section;
for awkward cases consult DGW
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(d)  theuse of results r max 4 scoring points
correct calculation of moles of strontium
uses gas equation or 24 dm’ - can score from scale section
correct calculation of moles of hydrogen produced
confirms 1:1 ratio of strontium  hydrogen
Notes * Last point is only awarded if the rest of the calculation is sensible;
do not award as an isolated statement
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@®

the appreciation of likely hazards and safety precautions

h max 2 scoring points

hydrogen/strontium flammable avoid naked flames or fume cupboard

hydrochloric acid corrosiveliritant  gloves/wash spillages
eye protection
Notes  * Need hazard and precaution for points 1 and 2
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18 scoring points 17-18 scores 8 marks 9-10 scores 4 marks
15-16 scores 7 marks 6-8 scores 3 marks
13-14 scores 6 marks 3-5 scores 2 marks
11-12 scores 5 marks 1-2 scores 1mark
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