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image4.png
pp = mol fract x Total Pressure

Or allow symbols

ppNO; = 0.28 % 180 = 50(4)
ppN:O; = 180504 = 129.6 o 130

Mark for answer
Mark for answer = (180 — previous answer)






image5.png
iff K, wrong, allow units mark only conseq to their K,

penalise [ ] but mark on

conseq on their Kp

allow mol dm™ if K given with []
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(@) | K=[HIA] 1 Allow [HX] or similar
[HA]
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K= [HT ORr
[HA]

[H] = V(2,54 x 10% x 0.300)
=276x10°

PH =256

H]=[A]

Penalise other than 2dp
Note 5.12 gets three ticks since
only AE is to forget to take the
square root






image8.png
PpH almost unchanged/ (very) small increase/ stays the same
OWTTE

NaOH reacts with H*, then H" replaced by more dissociation of HA

1 Must be correct to score rest.

1_Must make both points

H1=10"=151x10

[A7=KHA]
H]

=2.54x10° x 0.300
151x10°

=0.505 (mol dm™®)
(OR
PH = pK, — log [HA]
A1

PK, =460

4.82=4.60 - log 0.300
A1

[A] = 0.505)

1 Allow answers between 0.50 and
051

“

1) Note max 4 for this
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(a) Penalise 2sig figs once in the question but pH must also be to 2 dp
Penalise missing [ ] once in question.

N (5 marks)





image10.png
depending on approximations made, values of K, = 10° x

using [HX] = 0.12 630-632
using [HX] = 0.12-275... 6.45-647
using 2.8 and [HX] = 0.12 6.53

using 2.8 and [HX] = 0.12-28  6.69

Wpside dgwm Ka
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(b) () Expression for Ky

(i) {

Value of Ky

[#]






image12.png
@

[©]
(€]
(i)

Tonic
Sodium/Na

NaxO + H0 - 2NaOH
Ignore state symbols
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(®) (@ Covalent
(ii) Phosphorus/P

(iii) H3POs or other acid with P in oxidation state (V) or (IIl)





image14.png
(©) () Macromolecular/giant covalent/giant molecular
@) Silicon/Si

(i) eg. CaO + Si0; - CaSiOs Base
Balanced
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@ O so
+

) 4P+50; = 2P:0s
or Py +50; = P;Oyp
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(i)

B

E

They have low melting points

or there are weak van der Waals forces befween molecules
Addwater  or  heatinaflame

Test pH check flame colour

13/14 yellow





image17.png
None or No reaction  (If wrong answer do not mark on)
[E(Zn*Zn) more negative than E(Fe*/Fe) (allow converse)
(Allow E zinc (or zinc) more negative or E reaction negative or cell
voltage = -0.32)

Fe*

cr

(apply list principle after looking at two answers, need one correct
species to mark on)

E(Fe*/Fe*) more positive than £(Cr>*/Cr®*)
(Allow E iron (or iron) more positive or E reaction positive or cell
voltage = 1.18)
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(b)

Emf=-0.41(-076) =035
Zn +2Cr** — Zn®* + 2Cr** (Ignore state symbols)
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@

AH,
AH,

= XAH:products - XAH; reactants (or cycle)
(0+[2x-242)) - (4 x-92)
484 +368 =116 (kJ mol")

= ESproducts - X S reactants
(2 % 223] +[2 x 189]) - (205 + [4 x 187])
124 953 = -129 (J K' mol")

1
1
1

1
1
1

(+116 scores 1)

(+129 scores 1)




image19.png
©

Ka = HAYIHA] or = [HT[HA]
[H'] = VKG[HA] = V(1.15x10"%0.5) _ (markis for expression or numbers)
568x10° mol dm

pH=212 (note that 4.24 will score last two marks)

-logya[H'] (or log or Ig) (allow last two marks consequential on wrong [H'])

(1
(1
(1
(1)
1)





image20.png
Green precipitate  (allow grey-green)
bubbles (or gas or fizzing or effervescence, not gives off COz)
Cr(H20)x(OH): (or Cr(OH);)
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@

A Cr(H;0)s(OH): (or Co(OH)s
B CO,

[CHEO)J" +3C05™ — 2[C(H0)(OH):] + 3C0; +3H,0

(or gives 2Cr(OH)s + 3CO, + SH,0)





image22.png
® @ +6
(01 6 or +VIor VI)
(i) [Cr(OH)F~+ 20H — CrO,* +4H;0 + 3¢
(or [CH(OH) " CrO” +2H,0 + 2H +3¢7)
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©

@

(&)

(i)

At least one H;NCH;CH;NH, with correct structure and bonding to Cr via N
6 co-ordination with 3 en drawn correctly

Correct 3+ charge

(Mark independently but must not have 6 monodentate ligands)

Same (or similar) type of bonds broken and made

‘Same number of bonds broken and made

(or same co-ordination mumber)

Entropy change (or AS ) is posifive

(or increase in disorder)

‘Because there are more product particles than reactant particles






image24.png
(TM ions have) variable oxidation states;
(Fe** ions) involved in altemnative route/as intermediate
2Fe® +8,05% — 2Fe™ + 250,

2Fe™ 42 - oFe + 1

Activation energy lower;

Ee?* (involved in reaction but) regenerated

Mark first feature only in any list

Allow any unambiguous explanation that
Fe® is regenerated after involvement





image25.png
(a)reaction catalysed by one of the products 1

(b)measures time taken for mixture to decolourise after adding given amount from burette 1
measures time taken for mixture to decolourise after adding same given amount 1
second time shorter 1
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(i)

KBr  orange-brown solution QWC
(or orange or brown or yellow-brown) (fumes loses mark)

Cl+2Br” — 2CI" + Br or equation with Cl; and I one correct
equation required

KI_(red-) brown solution or black solid (mention of purple loses mark)
(Cla+ 21" - 2CT +1)

(Note to score observation mark must be different from one with KBr)

BaCl, white precipitate (apply list principle to incorrect observations)
Ba® + SO& — BaSO, (or BaCl; + H,SO, — BaSO; +2HCI)
MqCl; no precipitate or no change (ignore MgCl; equation)

(do ot allow nothing or no observation)

CoCl, goes blue (not two colours)
CuCl; goes green (or yellow)

[Co(H:0)e* + 4CI” — CoCli + 6H,0

or [Cu(H0)ef** + 4CT" — CuCl¥ + 6H;0

(allow any balanced equation leading to CoCls*)
(one correct equation required)
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(b) [AG  =AH-TAS
Feasible when AG < 0or T = AH/AS

T 228 x 1000/195

1169 K
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The Statement : mol fraction = = =22 either in this form or using their numbers, gets max 1 if
total moles answer to par (a) is wrong because of wrong no of
moles (CE) of either NO, or N2y or total

mol N0y = 1.20-%(0.36) = 1.0(2) M1
total moles = 1.0(2) +0.36= 1.36.0r 1.38 or 1.4 M2 | If AE eariier, this mark is for (previous answer + 0.36)
mol fraction of N0y = 6 = 0.26 allow 5 M3 | If AE earlie, this mark is for ——20

3 previous answer

138
allow (0.36/1.36) = 0.264 to (0.36/1.4) = 0.257






