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2.      A chlorine atom has more protons in its nucleus than has a sodium atom
1
          Both have three shells of electrons
1
Electrons more strongly attracted by chlorine nucleus so size smaller than Na
1
          An electron shell is lost when a sodium ion is formed from a sodium atom
1
          Inner electrons more strongly attracted so ion smaller than atom
1
          An electron is added to the outer shell when a chloride ion is formed
1
Greater repulsion between shells so size of chloride ion greater than Cl atom
1
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image7.png
pV=nRT 1

=pv = 100000 x 352x10°  [volume conversion] 1
RT 8.31 x298 [numbers correct] 1
Moles CO; = 0.0142 (mol) 1

[If transcription error, lose M3~ so, ‘325'loses M2 (no conversion)
and M3 (ranscription error)]
[If expression inverted (i.e. RT/pV calculated) = CE = 0 for M3 and M4]

Moles NaHCO = 0.0142 x 2 (= 0.0284 (mol)) [Process] 1
Mass NaHCO; =84 x0.0284 [ mark for the M [accept correct 1
‘string’]

=238-239g [Conseq on M, error] 1
[If %2 not used ~ .e. M5 = 0, then CE and M7 is also lost. Can get M6

for M

Answers using 0.0230 mol.

Noles NaHCO; = 0.0460 _Mass = 3.86-3.67

[Sig figs for whole question. For <3 sf (unless 2sf dead) award 1 mark
‘penalty ONLY for sf errors]
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(a)

QoL Covalentbond Two atoms share a pair of/2 &/ shared pair/2 of &
[Allow multiple pairs of e's]

[NOT ions / molecules / elements/metal] [Not donated]

[Not just one e from each atom; must have idea of shared pair(s)]

Polar bond; a covalent bond in which the € distribution is not
symmetrical / a bond with unequal/unfair sharing of &/

bond with & and & on the ends /

bonding e's spend more time near one end of bond

[Allow € pair closer to one atom]

[Not just a diagram] [Not distorted e-/cloud]




image9.png
Difference in electronegativity /
F more electronegative that H / F is very electronegative /

clear description of electronegativity difference in terms of bonding &
[Not diagram]

Bonding e's drawn towards F

[Not bonding €s spend more time near one end of bond]

NH;  [if wrong compound score 0 for (b)(ii)]
N has smallest electronegativity of N, O and F/

NH; has smallest electronegativity difference
[Not ‘more bonds]
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Hydrogen bonding / H bonding
[If only 1 NHs molecule shown = 0]
N
BB
H/
1 pair of charges shown on both molecules

lone pair on both molecules
hydrogen bond between lone pair and H atom
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[Allow dimeric structure]
[H-bonded N-H-N does NOT need to be linear]

[if full structure of NH; molecules not shown, treat as a contradiction;
lose 1% mark eamed]
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(ii)

Dative/coordinate  [ignore ‘covalent’ but ionic/hydrogen etc, = 0]

Both bonding e come from the same atom
Correct direction of electron pair donation (i.e. from N/NHs)
[So, ‘both & come from NH; to form bond" scores 2]

H @
O |
H N
7 \u H/ \\H
B H
[Not H-N-H linear] [penalise missing ‘H’ once]

Pyramidal / (distorted)tetrahedral / (trigonal) pyramid

109°/109.5°
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Heat Energy change
at constant pressure

N(g) +% 0x(g) > N:0(g)

AH = bonds broken - X bonds made
% (945) + 32 (159) - 3278)
— 123 kimol *

+ 123 kimol
Accept no units
‘The N-F bond energy is an average taken from several compounds

cores 1 mark

Itis an element

AH =3 AH; products - X Ay reactants (or correct cycle)
114+ 3(-467) ~ 4(-46) -0
— 1331 kimol *

+1331 kmol * scores 1 mark
Accept no units
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Increases
Heat or steam or gas phase or H temp (>100%) WOT ‘hot’)

Mg + HO — MgO + Hy
(Ignore state symbols — even if they are wrong)
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@) 1) LI 1 | lodide (ion) but not iodine:
@ [ Cr o Br; T Chioride (ion) or bromide (ion) but not
chiorine or bromine
(@ [ [Ag * T SAg T [ Allow spectator ions
® 10 F.S0, + NaCl > NaHSO, + HCI T P50, + 2NaCl > Na;S0; +2HCI
Allow ionic equation
[®) [ [Add, 1 T Proton / F donor
© 10 @6 1 VI, (7 six
4 1 (£) IV, (+) four
© |® SO, + 2 +2Br > Br; +50; + 2H0, 2 Allow muliples
(1) for Br, and (1) for balanced equation
Oxidising agent / electron acceptor; 1
@ Fydrogen sulphide; 1 Allow formula
Bad egg smell, 1 Not just egg smell
Sulphur; 1 Allow S or S
Yellow solid: 1 Must have colour and state
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@

&)

(atoms with the) same number of protons / same atomic number /atoms of the
same clement;

(molecules = contradiction)

But different number of neutrons / different mass mumber;

(not different atomic mass or 4,)

detected by: +ve ions collide with / are directed or deflected o / are collected at
the detector;

cavsing current to flow / detected elecrically /idea of electricity or voltage
generated:

(not ‘charge produced” or ‘detected electronically’)

abundance measured: idea that current depends on abundance/number of ions
hitting detector:
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() () mean/average mass of an atom / all the isotopes;
1/12% mass of atom of C ;

(mark independently)

or

‘mass of 1 mole of atoms (of an element)

1/12% mass of 1 mole of C;

or

average mass of a molecule/entity;
relative to the mass of a C atom taken as 12/ 12.000;

(penalise ‘weight” once only)

(ignore ‘average’ mass of )

(do not allow ‘mass of average atom’)

() (54x58) + (56X916) + (57X26) :
100

=559
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(© (@O 15" 252p%3s3p%3d"
(accept subscripts or caps; ignore 45”)
(penalise missing shell mumbers)

(i) highest energy level / last sub-shell to be filled / is (3)d;
OR
outermaost electrons in the d sub-shell/orbital
(not incomplete d sub-shell)

(not valance electron in d sub-shell)

(i) no difference;

same ¢ arrangement / same number of ¢/ same valence ¢,
OR

same chemical properties;
OR

chemical properties determined by electrons:
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(@ () 21.7x10°x0.150 = 3.255 x 10° (mol)
[Accept 3.25— 3.26 x10°]

(i) In25cm® = (3255 10%/2 =163x10° (mol)  [Conseq on (i]
Insample =163x 102 [Conseq on ()]
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(i) = 1.92/163x10%  [Process mark]
= 117.9 = 118[Conseq on (i)] [M5 Tied to M4]
[Accept 117.7-118.2]
[If 2 not done in M2, CE = 0 for M2 and M5]
[If 1.63 x 10° used in (a)(iii), lose M3 only]
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(b)

(i) Simplest/lowest ratio of atoms of each element (in a compound)
QoL [Allow ‘elements’ for ‘each element] [‘atoms’ needed in molar
definitions]
[Not atoms of an element]

(i)

c H o
4931 685 4384
12 1 16
411 685 274
15 25 1
Ratio 3 5 2 or GoHs0,

[If any A, value used is wrong / calculation inverted = CE = 0]
= CHiO; X 14673 = CoHOs
[If transcription error in % data, allow M1 only]

[Not (C:Hs02)]




