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(i)

Mg(g) — Mg'(g) + &  [state symbols required] (1)
Mg(g) +e - Mg'(g) + 2¢
Mg(g) - & - Mg'(g)

& removed from a shell of lower energy/smaller size )
ore closer to nucleus
or harder to remove an & from +2 ion than from +1 ion / more highly charged ion

Less shielding / clear description of difference in shielding )
[Accept converse arguments]
[Not just unexplained identification of orbitals involved]

[Not just ‘increased attraction]
[Not increased nuclear charge]

Decreasing )
[Ifwrong trend = 0] [Iftrend missing mark on]

& further from nucleus / increased atomic radius / bigger atoms )
[Not references to ionic radius / bonding &]
[Not higher energy levels /electronic energy levels further from nucleus]

More shells / shielding / energy levels ~ [Not more sub-shells] )
or decreased attraction between nucleus and outer & (fied to & further
from nucleus)

Accept ‘e to be removed /valance e as altemative to ‘outer ']

[Accept converse arguments]
INOT references to charge/size ratio / charge density / delocalised e /bonding €]
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Mg Steam/high temperature/gaseous water
[Not heat / hot water]

Mg + HO - MgO + Hy

Ca  Coldwater/RT
[Not hothwarm water/none’/standard conditions/just fiquid]

Ca + 2H,0 — Ca(OH), + H,
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[Don't transfer condition mark to M1/M3, from state symbol in equation]
[ignore state symbols — even if wrong — for equation marks]
[Treat incorrect state symbols as contradictions of correct conditions]
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(@ | Moles BaSO, =2.10 +2334=9.00x 107; |1 [Accept89x10°-9x10~

(:
[ Woles AL(SO4; in 25 e’ = T [ Accept29x10° 3% 10

00x 105, [conseq on error in ()]

) 1@)
@) ‘(")

Moles Al,(SO.)s in sample

00x10%  [conseq on errorin 25 cm? | 1 Accept 2.9 x 107 — 3 x 10°
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M of Al(SO4)s-xH;0 = 20.0 +3.00 x 107 1 1£3.17 x 10 used

=666.9; 1 |e309
M, of A(SO4); = 342(3), 1| 34x3)
M, of xH:0 = 666.9 ~ 342.3 = 324.6; [conseqonerror(s)in M] |1 | 2887
X =18/ Al(SO:). 18H:0; [conseqonemors above |1 | 16

[must be integer]
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() Mass O =0.389;

0.00608
BaC,0, 10

s 0
5

0.0122
200

1

At number(s) used M2 & M3 = CE = 0

Conseq on error in mass of O,
Not Ba(CO;); / BrC,04etc.
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‘ () ‘ ‘ (Actual) number of atoms of each element in a molecule/compound, ‘ 1 ‘
QoL

(d) [ (i) | The M,/ relative molecular/formula mass. T1 [ Not molecular mass
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(A covalent bond in which) the electron density is/electrons are
unequally shared.

[Allow idea of 5+ and & across bond / charge separation / bonding
pair/ €'s closer to one atom] [accept clear diagram]

[Not electron cloud unless clearly describing a covalent bond]

Bonds in hydrogen non-polar
Bonds in water polar [need both]
[If bond types reversed, lose M1, not CE]

Atoms in a non-polar bond / in H, have the same electronegativity

Atoms in a polar bond have different electronegativities  Or
O morelvery electronegative / has different electronegativity than H

[Allow M1 in ‘Explanation’ section if gaps in bond type section]
[If ‘gaps’ and bond types not identified in explanation, allow 1 mark
for H; has no electronegativity diff. but H and O have electronegativity
diff]

[If M1 = wrong, e.g. van der Waals’ etc, then CE = 0]





image15.png
At least one dipole on each molecule 1

Lone pair on N and H-Bond correctly indicated [Not arrows or solid lines] 1

Two lone pairs on oxygen 1
[An extra, incorrect, hydrogen bond contradicts a correct one]

Bond angle in ammonia = 106.5°-107.5 1
Idea that lone pair repulsion > bonding pair repulsion 1
Oxygeniwater has more lone pairs than nitrogen/ammonia 1

Mark points independently
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(¢)  Type of bond = Dative bond / coordinate bond
Lone pair donated fromiby N (to Al)/ N provides both electrons
[Accept NH; in place of N]
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Ind

Ind

Ind

M1 10 6 if a type of bonding is correctly identified, but later contradicted by an incorrect tpe

of bonding, the CE penalty is iriggered for that pair of marks. E.g. the bonding in sodium is

stated to be ‘metallic” but reference is later made to, e.g., sodium molecules /van der Waals’
attractions / fonic bonding /et then CE = 0 for M1 and M2

M1

M2

M3
M4

Bonding in sodium metallic
[not ‘metal bonds’]

Held together by attraction between +ve ions/mucleuslattice/atoms/+ve centres and
delocalised/free electrons

[not just an wnexplained diagram]

Wrong bonding = CE = 0 for M1 and M2

Bonding in iodine covalent

Molecules /T / it/ solid held together by van der Waals' attractionsforces
[Not Atoms] Wrong bonding = CE = 0 for M3 and Md
Bonding in sodium iodide ionic

Held together by attraction between +ve ion and —ve ion / electrostatic
attractions forces

TWrong bonding = CE = 0 for M5 and M6

ot ‘poles’] [not just attraction between opposite charges]

(6]
(6]

(6]
(6]

(6]
(6]




image18.png
Ind

M7

M8

Van der Waals® forces (in 1) are much weaker than the ionic bonding (in Nal) )
[much weaker’ may be inferred from a clear comparison of, e.z.

weal versus strong attractions,

or of low versus high energy required to overcome atractions]

Type of attraction may be inferred from earlier answers]

[if van der Waals’ or ionic bonding wrong, don’t allow M7~ BUT you may find you
can award M or M6 here, f not clear earlier]

Each sodium atom loses one electron to an iodine atom. )
[Clear idea of the transfer of 1€ from Na o I]
[award this mark if both half-equations are given]

[allow a dot-and-cross diagram showing the transfer of an electron from Na to I
atoms — but NOT a diagram which just shows the resulting ions]

[accept 2 Na transfer 2 electrons to an iodine/l; molecule / o iodine]

[Not electron transferred from Na to L/iodine molecule]
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(@)

Rate of forward reaction = rate of backward reaction

Concentration of reactants and products are constant (QoL)
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(b)

Increases
More moles on the left hand side of equation

Equilibrium moves to reduce pressure/ oppose the change
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©

Decreases
Reaction is exothermic

Equilibrium moves to absorb heat/ lower the temperature/ oppose the change
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(a) Gains/ receives./ accepts/ takes electrons 1 Not pairs of electrons
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(b)

HSO, + 2H* + 2e" > SO, + 2H,0
or
SO+ 4H' + 26" > SO, + 2H,0

2Br° > Br, + 2¢”

H;S0, +2H" + 2Br" 3 S0, + Br+ 2H,0 or
SO+ 4H* +2Br" > SO, + Bro + 2H,0

1

1

allow multiples

allow multiples
allow multiples

penalise BR, br, h once in b, (i)
and (i)

allow equation with 2HBr

accept equation with NaBr and
spectator sodium ions on RHS.
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(iv)  Reducing agent/ electron donor/ 1 Not electron proton donor ie
reduces sulphuric acid/ reduces H,S0; contradictions
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(©

(i)

CI" or F ~ or chioride or fluoride

Cl" +H,80, > HCI +HSOy or
F~+H,80, > HF +HSOy or

NaCl +H;SO4 > HCI + NaHSO, or
NaF +H,S0, > HF +NaHSO, or
2NaCl +H;S04 > 2HCI +Na;SO, or
2NaF +HS0; > 2HF +Na;SO, etc

Acid/ proton donor

Not chiorine
Not CI

Not fluorine

Not F.

Not Chiorine ion
Not fluorine ion

Allow multiples
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(d) Oxidising agent/ electron acceptor/ 1 Not electron pair acceptor
Oxidises NaBr/ oxidises Br -
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(i)

Cl~or or chloride

Ag'+Cl"> AgCI
AgNO; + CI' > AgCl + NOT-

F~ or fluoride

Not chiorine
Not CI
Not Chiorine ion

Accept multiples

Not fluorine
Not F
Not fluorine ion




image1.png
@ ©

(i)

OR

OR

p+n/ number of nucleons  (accept protons and neutrons)
(Incorrect reference to electrons = contradiction)

Mean /averaee mass of 3n molecule/entity/formula

1/12% mass of atom of °C
[Not 1/12" mass of molecule of *C ] (mark independently)

‘Mass of 1 mole of molecules/entities
1/12% mass of I mole of °C

Average mass of a molecule/entity
Relative to the mass of a C atom taken as 12/ 12.000

(Mean/average = stated or explained)
(mass = stated or explained)

(Penalise ‘weight’ once only)

(Ignore ‘average’ mass of *C)

(Do not allow ‘mass of average molecule’)

[
]

m
]
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®) @ 2572p%3s73p%4s'3d" (accept 3d45°)
(accept subscrips or caps)
[Penalise missing shell mumbers]
G) d/D [NOT 3d/ ‘transition element’]

(i) 36 [NOT 36.0]
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(¢) ()  More “Cu atoms than “Cu atoms
(idea of more abundant *Cu isotope — NOT just reference to peak heights)
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(1)
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(i)

Notes on

(©) (iid)

BCu™* or equivalent [NOT 63.0 - penalise this error once only]

=632 (=315)  or equivalent

More energy needed to remove second electron OR

“Cu’ statistically less likely to remove second electron

(Idea that not many “Cu’” ions formed OR explains why few are
formed e.g. more energy needed)

If #Cu’ not given, can only award M2 & M3

[I£ 65 used, lose M1 and M2]
[If mass number missing from identity but appears in explanation, penalise
M1 but allow M2 if earned]
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Decreasing )
[Ifwrong trend = 0] [if trend missing mark on]

Increase in protons / nuclear charge / nucleus more +ve: )
[Not increased atomic number]

Similar/same shielding / shells )
Orincreased attraction between nucleus and (outer) e [tied to increase in

number of protons]

[Not similar orbitals/sub-shells]




