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image7.png
H1=V50x107x0.1) v (=224 x107) 2 | Mustsay TH] =" or 'H"="to score this mark on its own or
where ecfis considered

pH = —log [H"] = 1.65/1.7/1.66 (early rounding t0 0.022) © Allow ecf from first mark if working or evaluation of [H']is
present and [H'] is smaller than 5 x 102

ALLOW more sf than 1.65/166 i it rounds to 1.65/1.66
Correct answer with no working scores 2




image8.png
[HT=39874740x10°v 2 | mustsay [H]= or H" = o score this mark on its own or

where ecf is considered

y Allow ecf from first mark if value of [H'] and [H]

[[:A]’K,’[H‘]’|2SI1ZSI13x|D‘/ B val [H]is present and [H]
ALLOW more sf on ratio (eg 125594/125628)

Correct answer with no working scores 2




image9.png
‘hydrogencarbonate v 1 | ALLOW 'hydrogen carbonate™
IGNORE ‘bicarbonate’
'ALLOW (IV) after name, but no other numbers





image10.png
([HTincreases) so equilibrium (position) moves o left / equilibrium |3 [Must be in terms of equilibrium
moves to form more CO, ¥

excess | reservoir/ large concentrations / large amounts of (CO: ALLOW ‘salt or"A™ for HCOs™
and) HCO; '
pH (virtually) unchanged (AW) constancy of pH scores this mark

‘Mark separately





image11.png
circle (or Na (with or without +)) surrounded by three or more bent | 2
or triangular shapes

circle shown as "+ (or Na* shown) and H and O atoms labelled on
atleast one shape, with at least one Hlabelled 5+ and one O
labelled &~

and O pointing to central ionv”





image12.png
ion-dipole v* 1 [ IGNORE anything else (eg ionic dipole)





image13.png
lattice
enthalpy /

energy
(change)

Nar(g) + HCOsTg) ~

+_NaHCOy(s)

Na'(ag) + HCO;(aq)

enthalpy (change)
of solution

ALLOW H.£, AHeoiny sonton

ALLOW ‘enthalpy change of lattice formation’ but NOT
“enthalpy change of lattce’

ALLOW ‘solution enthalpy”

IGNORE:

« anything after correct answers in the bottom two boxes
(eg of hydrogencarbonate')

= "sum of before ‘attice enth’ and ‘enth of soln’

negative signs in latice enthaipy box

‘gaseous ions' in top box

Please remember to check each time that there is no
on pages 23 and 24. These will not show as
“Additional objects’ but they show up for
question on the ‘thumbnails’ to the left as ‘item 2’ and
‘item 3. Annotations made in other questions will not
show here. Please ensure that some annotation
(default: cross) appears on the top left comer of
pages 23 and 24.





image14.png
electrostatic / ion-ion / ionic bonds broken v

ion-dipole bonds formed v
hydrogen bonds (in water) broken v

similar strength (between bonds broken and made) AW v/

QWC both "hydrogen bonds’ and ‘ion-dipole bonds’ must be
correctly spelled to score their marks

use of ‘molecules’ or ‘atoms’ to describe ionic substance
CON:s first mark

IGNORE ‘hydrogen bonds between ion and water’
IGNORE ‘ionic dipole’

ALLOW ‘bonds made are stronger than bonds broken’ or
“energy released’ AW

ALLOW ‘energy required to break bonds is less than
energy required to make bonds’

IGNORE ‘intermolecular forces’




image15.png
Idea of RHS — LHS v 2 |eg. 192130 192"

((2x192) - (3x130) - 192 =) ~198 v/ — 198 on its own scores two marks
DO NOT ALLOW ecf on second mpt, except 1 for +198
(sign must be there)




image16.png
fewer moles on right hand side orav” 2 [ IGNORE ‘fewer products’ ALLOW ‘fewer particles on
right

fewer ways of arranging (fewer molecules) / less disorder AW ALLOW ‘less’ for ‘fewer’

v




image17.png
‘ ASiot = (answer to 3di) + 92000/298 ( =-198 + 309) v

correct evaluation with correct sign given v

| ALLOW more decimal places, provided rounding is

correct
+111 scores both marks; 111 scores one mark

ASi = (answer to 3di) + 920/298 plus evaluation (with
correct sign given) scores second mark only

~197.7 (or equivalent — wrongly using 92/298) scores -
~507 (or equivalent — wrongly using —309) scores 1
no other ecf
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ASit Is: more negative / less positive / lower v'ecf 2 ecf from incorrect values above

less likely to occur / equilibrium lies further to left / decreased no ecf from wrong first statement — mark separately
yield / fewer products ¥ ecf IGNORE ‘would not take place (when AS negative)’




image19.png
(H])=4.0x10" v (3.981071706 x 107)
[CO21=4.0x10°x25x102/45x 107
=22x10° v ecf

(Full calculator answer gives 2.211706503 x 10
40x10°gives 2222 x 107
3.98 x 10~ gives 2.2111.... x 10%)

For ecf, must have at least 'H™ ="
correct answer with no working scores 2

ALLOW 2 or more sf for first or second marks but
rounding must be correct (eg NOT 3.9 x 10°%)

ecf for second mark EITHER on what is written OR figures
which might reasonably be on a calculator




image20.png
resists pH change AW v/
when acid/alkali added v/

in small quantities v

equilibrium moves to left when acid added [ORA for alkali] v
removing acid / H* [ORA for alkali] v

large concentration of HCO5™ v/

third mark depends on second
other marks independent
IGNORE reference to general HA equation

ALLOW HCO3 reacts with H” NOT just ‘maintains pH’

IGNORE references to large concentrations of CO; or
“sink’




image21.png
CH3COOH = CH3COO™ + H™ v 1 ALLOW CH3COOH +H,0 = CH3COO™ + H;0"

ALLOW CzH:0; = C2H30 +H”
Must have equilibrium sign
IGNORE state symbols




image22.png
([H]=[CH;CO0=)63x 10" vv 2 ALLOW more sf [6.3095734]

If answer is incorrect
ALLOW one mark for [H] = [CH;COO"]
ORH"=6.3 x 10 (or more sf)
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T T
FsPO, 7 ‘ 1 ‘NoTHzpo,H




image24.png
[HPOST[H]/ [H2POsT Y

Please check carefully




image25.png
[H1= (6.2 x 10°x 0.1) = 7.87(40079) x 10~ v 2 | ALLOW 2 or more sf for 1= mark. Working alone does
NOT score.

pH = —log [H] = 4.1(038) v/ Second mark for correct manipulation of any given
[H"] value® (to one or more decimal place)
Correct answer scores 2 without reference to working
(do NOT accept ‘4')
*must say 'H* = at least




image26.png
ALLOW full sodium salt formulae instead of ion formulae throughout
ALLOW [acid] for [H,PO;7] and [salt] for [HPO.]

[H:POS]/ [HPO,*] = [H'] / Ka (or inverse) v stated or implied
[H:PO, 1/ [HPOA] = 1 x 107/6.2x 10° = 1.61 ¥ (or inverse 0.62)

divide ratio by 10 (0.161) moles of NaH,PO, v

ansx 120=19.20r19.30r 1949 v

If marks awarded are not as below - please indicate
with a tick where a marking point is scored

Award 4 marks for correct answer without reference to
working (19, 19.2, 19.3, 19.4)

193/194 scores 3 overall;

7.44 scores 2 overall;

74 scores 1 overall ALLOW 2 or more s

MUST be with salt ratio or [H:PO47] as subject, but can
have values substituted

ONLY scores if correctly evaluated, but expression
scores first mark ALLOW 0.1 for [HPO.*]

AWARD last mark if some number is shown as
multiplied by 120 and correctly evaluated (to 2 or more
sf)
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+172 (number with sign) ¥

+188, 172 and —172 score one mark; nothing else does





image2.png
[T=5660007T72Y I

"ALLOW ecf from c{i) negative temperatures are CON
‘second mark is for manipulation and correct statement of unit;
=3290K ¥ o ecf from errors in irst mark(ie. 3.29 K scores zero)
ALLOW *Kelvin' and lower-case k'

negative answers score zero

allow 2 or more sf- 3300, 3291, 32907 etc

correct answer with no working scores 2




image3.png
1 | must be equilibrium sign
NOT [H] or [A]
State symbols, apart from ‘(aq)’ (1) for water) are CON
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HA
conjugate acid

conjugate base v/

ALLOW HA + H.O

conjugate
ORHA+ HO ==

conjugate acid conjugate base
'ALLOW if arrow, rather than equil





image5.png
HTRVHAY

Must have square brackets. ALLOW multipiication sign
(or dot) on top but NOT plus

NOT signs outside brackets

ALLOW [0 for [H] but NOT [H,0] on bottom

State symbols, apart from ‘(aq)’ are CON
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| (Hog5x107)=23 v | 1 [ALLOWmore sfthan 2.3 if it rounds to 2.3




