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Q1.

P Answer Notes Marks
number
(a) M1 dissolving Answers can be in 2
either order
M2  diffusion IGHORE dilution
(b) (i) | A 3 1
B is incorrect as there are not 4 different types of atoms
in KMnO,
C is incorrect as there are not 6 different types of atoms
in KMnQ,4
D is incorrect as there are not 7 different types of atoms
in KMnO,4
(ii) | (Mr=39+55+16x4=)158 1
(c) (something that) gives oxygen (to another ALLOW oxygon donor 1
substance)/takes/gains electrons (from another ALLOW eloctron
substance) OWTTE acceptor
ALLOW (something
that) causes another
substance to be
oxidised/to lose
electrons OWTTE
ALLOW (something
that) is reduced (in a
reaction)
ALLOW increasos the
oxidation number (of
another spocios)
OWTTE
Total 5
Q2.
e Answer Notes Marks
number
(a) Any two of the following observations. 2
Exp
M1 (sodium) floats/moves on surface (of water)
M2 (sodium) melts/forms a ball
M3 (sodium) gets smaller/disappears ALLOW dissolves
M4 (sodium forms) white trail IGNORE references to
flame/heat released
/temperature increases
IGNORE fizzing
leffervescence
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(i)

(i)

2Li + F2 =2 2LF

M1 flame test

M2 red (flame)

M1 correct electron arrangement of lithium ion

[©)]

lithivm ion
Lt [2]4

M2 comrect electron arrangement of fluoride ion

@]

fluorids ion
F 28]

M3 correct charges on both ions (with or without
brackets)

ALLOW multiples or
fractions

IGNORE state symbols
even if incomect

ALLOW description of
flame test

ALLOW crimson /scarlet

REJECT orange-red/
brick red

ACCEPT any
combination of dots and
Crosses

IGNORE empty second
shell

Inner electron shell

required to score M2

M3 not dep on M1 and
M2 correct

Exp

Exp

Exp
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Question

Answer Notes Marks
number
(c) An explanation that links three of the following four 3
points Exp
M1 the outer electron is further from the nucleus in ALLOW potassium
potassium / potassium has more shells/ potassium atom is bigger than a
has larger atomic radius ORA sodium atom
M2 there is more shielding (by the inner shells) in
potassium ORA
M3 there is less attraction between the outer electron
and the nucleus in potassium ORA
M4 (so outer) electron (in potassium) more easily lost | outer electron needs to
ORA be mentioned at least
once in the answer for
full marks
Max 2 if no mention of
outer electron in the
answer
Total 11

Q3.
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c::':‘er::"::‘ Answer Notes Marks
(a) (i) | Alabelled diagram showing 2
Exp
M1 at least three rows of at least three cations/atoms in
a regular arrangement
M2 surrounded by (delocalised) electrons
Example of diagram
P T VeV Max 1 if no labels
AN AN N
metsl (N L L P Minimum requirement
cations . o * __»;:_,{\_,__\: A _ delocalised | for 2 marks is + signs on
e e+ 0+ 4 lections atoms and electrons
e — —A labelled or shown as e~
(i) | An explanation that links the following two points 2
Exp
M1 delocalised electrons IGNORE free
electrons/ sea of
electrons
M2 flow/are mobile/move/are free to move M2 dep on mention of
electrons
Any mention of
ions/atoms moving
scores 0
(b) Any two of the following properties 2
Exp
M1 low density ALLOW lightweight
IGNORE light
IGNORE less dense
M2 does not react with drink ALLOW does not
corrode/non-toxic
IGNORE does not rust
M3 malleable ALLOW easy to bend/
easy to shape
IGNORE references to
cost
IGNORE can be
recycled
IGNORE any irrelevant
properties e.g. high
melting/boiling point/
good conductor/ductile
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Question
number Answer Notes Marks
(c) (1) | aluminiumiit is more reactive/higher in the reactivity ALLOW aluminium is 1
series than carbon ORA too reactive/too high in Grad
the reactivity series
(i) | electrons are gained (by aluminium ion/AP+) ACCEPT oxidation state 1
of aluminium’/Al is Exp
decreased/ changes
from+3to 0
REJECT aluminium/Al
gains electrons
IGNORE references to
loss of oxygen
() | 2 D= 4el™) ACCEPT multiples and 2
fractions Exp
M1 correct formulae of products
M2 balancing of correct formulae M2 dep on M1
Total 10
Q4.
oImEE Answer Motes Marks
number

(@) (i)

M1 (X) measuring cylinder

M2 () pipette

(ii) | (volume meoasurement with Y is) more precise ORA

pipette

ORA

ALLOW graduatad

ALLOW (volume
measurement with Y
is) more accurate

ALLOW (Y gives) a

{more) exact volume
loxactly 25 cm?

(b) (i)

(i)

yallow

there is no clear end point/ colour change is gradual (at
the end point)/no sharp colour change OWTTE

ALLOW it has a
range of colours
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(c)

M1 moles of HNO,; = 21.5 x 0.6(00) OR 0.0129
1000
M2 moles of Ba{OH);= 0.0129 - 2 OR 0.00645

M3 conc. of Ba{OH); = 0.00645 » 1000 = 0.258 (mol/dm?)
25

correct answer with
or without working
scores 3

ALLOW ecf on M2
ACCEPT alternative
meaethods

0.5%16 scores 2
1.032 scores 2
ALLOW 2 sig figs
correctly rounded

throughout

Ponalise rounding to
1 sig fig once only

(d)

barium sulfate is insoluble /does not dissolve /forms a
precipitato

Total @

Q5.
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eEmzi Answer Notes Marks
number
(a) B it relights a glowing splint 1
A is incorrect as this is the test for hydrogen
C is incorrect as oxygeon is not an acidic gas
D is incorrect as this is the tost for carbon dioxide
(b) An explanation that links the following two points 2
M1 provides an alternative pathway OWTTE
M2 with a lower activation energy OWTTE ACCEPT more collisions
with onergy groator
than the activation
anargy
ALLOW lowors the
onorgy neaded to start
the reaction
Question
number Answer Notes Marks
(cy (i) + find energy needed to break bonds 3

« find energy released when bonds form
s correct subtraction to find AH

Example calculation

M1 (4 x 463) + (2 x 143) OR 2138 (kJ)

M2 (4 x 463) + 498 OR 2350 (kJ)

M3 — 212 (kJ) OR M1 = M2 comectly evaluated

ACCEPT (2 x 143)/286
for M1
and 498 for M2

IGNORE any signs in M1
and M2
— 212 with or without

working scores 3

(+) 212 with or without
working scores 2
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(i)

Energy 2H202
AH

2H:0 + Oz

M1 horizontal line to show products in correct
position and correctly labelled

M2 wvertical line in correct position and labelled AH

Mark CQ on sign in (i)

ACCEPT double headed
arrow or arrow pointing
from reactants level to
products level

REJECT arrow pointing
from products level to
reactants level

IGNORE any attempts at
including activation energy

Total 8

Q6.
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Question Answer Additional guidance Mark
number
A description that makes reference to the
following six points:
Test for cation:
+ do a flame test (1)
+ if flame is yellow then cation is
sodium (1)
+ if flame is lilac then cation is
potassium (1)
Test for anion:
+ dissolve solid in water (1)
EITHER
+ add (dilute nitric acid and) aqueous accept any combination
silver nitrate (1) of hydrochloric
+ if (white) precipitate forms the anion Eglgﬂlxtgﬁlgfilge?Egrium
is chloride/if no precipitate forms then itrat
anion is sulfate (1) nitrate
OR
+ add (dilute hydrochloric acid and)
aqueous barium chloride (1)
+ if (white) precipitate forms the anion
is sulfate/if no precipitate forms then
anion is chloride (1)
6

Q7.

(Total for question = 6 marks)
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Question

M3 35.4

3

35.4444/35.444/35.44 with
no working scores 2

35.4 with no working scores

M3 can be ECF from an
incorrect M2

Answer Additional guidance Marks
number
(a) Name of halpgen Physical state at Colour
room temperature 2
chloring gas pale green
brormime liquid red-brown
jodine solid (dark} grey
ALLOW black
ALLOW any combination of
grey and black eg grey-black
(b) M1 (35 = 77.78) + (37 = 22.22) 3
OR 3544.44
M2 3544.44 + 100 OR 354444 OR M1 + 100 (35 = D.7778) + (37
x 0.2222)
OR

M1 add chlorine (solution) to petassium bromide
(solution)

M2 (solution) turns orange

M3 bromine/Brz is displaced

M4 (therefore) chlorine is more reactive (than bromine)

An explanation that links together the following four points:

ACCEPT mix the two
solutions

ALLOW any combination of
orange/yellow/brown
IGNORE other obsarvations
eg bubbles

ALLOW bromine/Brz is
produced/formed

IGNORE state of bromine
REJECT bromide

IGNORE z displacement
reaction occurs

M3 can be scored by Brz as
a product in an equation

ACCEPT reverse argument

“If a reaction cccurs then
chlorine is more reactive
than bromine” scores M4

Q8.
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eEmzi Answer Notes Marks
number
(a) M1 (from) yellow
M2 (to) orange ACCEPT rod
ALLOW pink
1 mark for two correct
colours in the wrong
order
(b) A doscription that makes reforence to any four of
the following points
M1 he should not rinse flask with sodium hydroxide
solution or he should rinse flask with water
M2 he should use a pipette to measure out the ACCEPT he should uso a
sodium hydroxide solution pipette instead of a
measuring cylinder
M3 he should not rinse the burette with wator
or he should rinse the burette with sulfuric acid
M4 he should record the initial burette reading
M5 he should place a white tile under the flask ALLOW whito paper
Mé& he should swirl the flask whilst adding the acid | IGNORE stir
M7 he should add the acid dropwise near the
end-point
M8 ropeat the titration (to obtain an average/
concordant results)
Question
number Answer Notes Marks
(c) « calculate the amount, in moles, of sodium 3

hydroxide
« calculate the amount, in moles, of sulfuric acid
+ calculate the concentration of sulfuric acid
Example calculation
M1 n(NaOH) = 0.0250 = 0.200 or 0.005 (moal)
M2 n{H2504) = 0.005 + 2 or 0.0025 (mol)

M3 conc = (0.0025 < 0.0167) = 0.150 (mol/dm?)

answerto M1 + 2

answer to M2--0.0167

ALLOW 0.1497 or any
number of sig fig except
one

Correct answer without
working scores 3

ACCEPT alternative
methods

Total 8
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Q9.

Q10.

Question

Answer Notes Marks
number
(a) potassium ALLOW K 1
(b) (paper) chromatography
1
1
{c) (i) | sodium chloride ALLOW HacCl 1
(i) | air
1
(iii) | sulfur ALLOW S
Total 5
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Question
number

Answer

Notes

Marks

(@ ()

(i)

D nitrogen

D is the only correct answer as nitrogen is the most
abundant gas in unpolluted air.

A is not correct as thore are only trace amounts of
hydrogen in unpolluted air.

B is not correct as there are only trace amounts of
methane in unpolluted air.

C is not correct as there are only trace amounts of
neon in unpolluted air.

C21%

C is the only correct answer as the percentage of
oxygen in the air is 21%

A is not the correct answer as the percentage of

oxygen in the air is not 0.04%

B is not the correct answor as the percentage of

oxygen in the air is not 0.9%

D is not the correct answer as the percentage of

oxygen in the air is not 35%

(b) (i)

(ii)

(iii)

cracking an alkane

complete combustion of v
an alkano

reaction betwoon magnesium and
hydrochloric acid

rusting of iron

thormal decomposition of v
copper(ll) carbonate

Any one from:

M1 global warming

M2 climate change

argon

ALLOW greenhouse
offoct

ALLOW an effect of
global warming/climate
change e.g. wildfires/
melting of polar ice
caps/flooding

{c) (i) | nitric acid

(i1} | sulfur dioxide

acid /HHO,

ALLOW 50,

nitrogen

ALLOW other oxidos of

ALLOW HHO:/ nitrous 1

Total for question = 8

Q11.
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Question
number

Answer

Notes

Marks

(@ (i)

(i)

(i)

argon

nitrogen

hydrogen

ALLOW Ar

ALLOW HN,/H

ALLOW H,/H

(b)

climate change/global warming /ocoans becoming
more acidic

ALLOW groenhouse
offoct

ALLOW offocts of
global warming o.g.
melting of polar ice
caps/flooding /wild firos

IGNORE acid rain

REJECT referonces to
ozone layor

(€)

M1 bubble/pass/add the gas/carbon dioxide into
limewater

M2 (limewater) turns cloudy/milky

ALLOW white
precipitate

M2 dep on mention of
limowateor

REJECT addition of
extra reagents for both
marks

Total 6

Q1l12.
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?::ﬁ::: Answer MNotes Marks
(2) (i) | nitrogen ALLOW M2/
(ii} | carbon dioxide ALLOW CO,
(iif) | argon ALLOW Ar
(iv) | carbon dioxide ALLOW CO:
(b) lighted splint (produces squeaky) pop
5 marks
Q13.
%‘:::::: Notes Marks
(a) (i) | calcium + water = calcium hydroxide + hydrogen | ACCEPT fully correct 1
balanced chamical equation.
Ca+ 2H;0 < Ca(OH); + H:
IGNORE state symbols aven
if incorrect
(i) | Any two from 2

smaller OWTTE

M1 effervescence/fizzing /bubbles

M2 calcium/metal/solid disappears/bocomes

M3 tost tube/beaker feals warm/hot

[solid dissolves

IGHNORE gas given off

ALLOW calcium/metal

ALLOW heat produced
ftomperature incroases
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(i)

A deoscription that makes reforence to the
following five points

M1 dissolve each of the solids in water/make a
solution of each of the solids

M2 mix/add (the two solutions together)

M3 filter (the mixture)

M4 wash the precipitato/solid/barium sulfato
/salt/residue (with water)

M5 suitable method of drying the solid

ALLOW M1 and M2 if just
one of the solids is dissolved
in water and then the other
solid is added to it.

M2 dep on M1 or on
reference to the solutions
being mixed

If implication is that filtering
is to obtain crystals from the
solution no M3

e.g. dry in a (warm)
oven/dry botween filter
papers

ALLOW leave to dry

REJECT hot oven or direct
heating (with Bunsen burner)

If evaporation of solution to
form crystals do not award
M4 but allow M5 for suitable
drying method

(ii) | Ba*(ag) + S0s(ag) = BaS0i(s)
M1 all formulag correct

M2 state symbols corroact

If formulae incorrect or full
squation given (even if
incorrect) M2 can still be
awarded for correct state
symbaols. If HaCl in equation
must be (ag).
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Question

R Answer Notes Marks
(c) (i) | € decomposition 1
Ais incorrect as it is not an addition reaction
B is incorrect as oxygen is not a reactant
D is incorrect as nothing is neutralised here
(ii) s calculate the amount, in moles, of 4
magnesium nitrate
+ use the equation to find the total amount, in
moles, of gas produced
«  multiply this amount by 24
« answer given to two significant figures
Example calculation
M1 n{magnesium nitrate) = 7.7 + 148 or 0.052 (mol)
M2 n(gas) = 5x 0.052 = 2 or 0.13 (mol) S x answer to M1 =2
M3 Total volume of gas = 0.13 x 24 or 3.12 answer to M2 x 24
M4 3.1(dm?) answer to M3 to 2 sig
fig
Allow any number of sig
fig for M1, M2 and M3
3.1 without working
scores 4
3.12 without working
scores 3
Total 15

Q14.
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Question

Answer Notes Marks
number
(ay (i) | (paledight)yellow 1
(i) | The correct answerisB 1 as bromine is the 1
only liquid at room temperature (20 °C)
A D isincorrect because bromine is a liquid at
room temperature (20 °C)
C 2 is incorrect because bromine is the only liquid
at room temperature (20 *C)
D 3 isincorrect because bromine is the only liquid
at room temperature (20 *C)
(i) | At 1
(b) (i) | explanationincluding 2
M1 oxidising agent is chlorine/Cl:
M2 because chlorine/Clz gains electron(s)/is ACCEPT because

reduced

bromide ions/Br- lose
electrons/are oxidised
REJECT bromine ions

M2 DEP M1 correct or

missing
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Question
number

Answer

MNotes

Marks

(b) (i)

explanation containing three of following points

M1 bromine and chlorine react by gaining
electron/forming 1- or negative ion

M2 bromine atom larger (than chlorine atom)

M3 bromine (atom) has smaller/weaker attraction
(from nucleus) for (outer shell) electrans (than
chlorine) OWTTE

M4 so (bromine has) less tendency to gain
electron/form negative ion (so less reactive than

chlorine) OWTTE

ALLOW bromine has
larger atomic radius
ALLOW bromine cuter
(electron) shell further
from nucleus

ALLOW bromine atom
has more (electron)
shells (than chlorine)

ALLOW reverse
argument for chlorine
in M2 M3 M4

(c) The correct answer is D K* and CI- because both

have electronic configuration of 2.8.8

electronic configuration of 2.8.3

electronic configuration of 2.8.8

electronic configuration of 2.8.3

A is not correct because LiT does not have

B is not correct because F does not have

C is not correct because neither Li* nor F have

(Total for Question

9)

Q15.
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Question
number

Answer

Notes

Marks

(a)

C fluorine

A is incorrect as astatine is black
B is incorrect as bromine is brown
D is incorrect as iodine is dark groy

(b)

A astatine

B is incorrect as bromine is a liquid
C is incorrect as chlorine is a gas
D is incorrect as fluorine is a gas

An explanation that links the following four points

M1 fluorine is more reactive than chlorine ORA

M2 the outer shell is closer to the nucleus in
fluoring / fluorine has fower shells / fluorine has a
smaller atomic radius ORA

M3 there is a stronger attraction to the nucleus for
an clectron in fluorine ORA

M4 so fluorine accepts an electron more readily ORA

ALLOW roactivity
docroases down the
group ORA

ALLOW a fluorine atom is
smaller than a chloring
atom ORA

ALLOW there is loss
shielding in fluorine ORA
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(d) (i) | 2u cl, — 2LcL ALLOW multiples or 1
fractions
IGNORE stato symbaols
even if incorroct
ACCEPT 2Li*Cl
REJECT any charges on Li
or Cly
(ii) | A description that refers to the following five points 2
Test for lithium ions
ACCEPT description of
M1 flame tost flame test
M2 red (flame) ALLOW crimson/scarlet
REJECT brick red/orange
red
M2 dep on M1
Test for chloride ions
M3 add nitric acid REJECT incorract acid
e.g. HCl or H:50; for M3
only
M4 add silver nitrate (solution) ALLOW acidified silver
nitrato for M3 and M4
M5 white precipitate
M5 dep on addition of
silver nitrate
Total 12
Q16.
Question Answer Mark
number
(a) Fluorine
1
Question Answer Mark
number
(b) Iodine OR astatine
1
Question Answer Mark
number
(c)(i) Clo + 2Brr — 2CI” + 2Br
1
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Q17.

Question Answer Additional guidance Mark
number
(c)(ii) (they are) Losing electrons accept oxidation
number (of bromine)
increases
accept oxidation
number (of bromine)
changes from —1 to 0
1
Question Answer Additional guidance Mark
number
(c)(iii) 2Br — Br: accept
Br + Br = Brz
1
Question Answer Mark
number
(d) A diagram that shows:
+ all three bonding pairs carrect (1)
+ all non-bonding pairs (1)
Example
LF:
L L
.F:B
L LI
"F:
2

(Total for question = 7 marks)
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Question

Answer MNotes Marks
number
(a) M1 mix { stir / add (silver nitrate and copper (11} IGNORE references 4
chloride) to heating
M2 filter (the silver chloride)
M3 wash with (deionised / distilled) water
M4 dry in a warm owven or dry with filter paper or
leave / allow to dry (on a windowsill) or dry in a
desiccator
If evaporation is
rmentioned to form
crystals max =1
(b iy | M1 and M2 all points correctly plotted to + half a Deduct 1 mark for 2
square every incorrect point.
1
(i) | M3 two straight lines of best fit which must meet
at
3cm and 6 cm?®
(i} | Any one from: 1
the precipitate wasn't left to settle (for long ALLOW measured
enough) the height too early
the tube was on a slant
not enough 7 less than 3.0 cm? of silver nitrate IGNORE references
added to human error
unqualified
(iw) | all the copper [{11}] chloride has reacted ALLOW the silver 1

nitrate is in excess /
not all the silver
nitrate has reacted
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Question

Answer Notes Marks
number
e (i Any one from: 1
burette ALLOW measuring
cylinder
(volumetric) pipette REJECT beaker
{ii) Example calculation 3
M1 moles of coper chloride = (25 x 0.50) + 1000 OR
0.0125 moles
M2 moles of silver chloride = 0.0250 ALLOW answer to M1
x2
M3 mass of silver chloride = 3.59 g ALLOW answer to M1
or M2 = 143.5
ALLOW 2 or more
significant figures
Correct answer of 3.59
g scores 3 marks
(iii) M1 (0.744 + 0.850) = 100 2
M2 87.5(%) ALLOW 2 or more
significant figures
15 marks

Q18.
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Question

number Answer NHotes Marks
(a) (i) | red-brown (coating on nail) ACCEPT orange-brown / 1
brown
ALLOW orange
IGNORE rust colour
IGNORE red alone
(if) | (hydrated) iron(lll) oxide/ferric oxide ACCEPT (hydrated) iron 1
oxide
REJECT iron oxide with
incorrect oxidation state
(b) An explanation that links 4 of the following 5 points 4
tube 1
M1 air/oxygen is needed for rusting
M2 boiled water does not contain air/oxygen ALLOW 1 mark for no
air/oxygen present as an
alternative to M1 and M2
M3 oil keeps air/oxygen out
tube 2
M4 water/moisture is needed for rusting
M5 drying agent keeps water/moisture out ALLOW 1 mark for no
water/moisture present
as an alternative to M4
and M5
Total 6

Q19.



https://stemup.co.uk

Question

nurmber Answer Notes Marks
a W1 (cation) M A 1T mark i
) M i Mg LLOW 1 kif 2
formulae correct but in
wrong order
M2 (anion) 50,%
(b) M1 potassium ion
ALLOW any combination 3

M2 oxide ion

M3 (K)* and (0)*

of dots and crosses

If only outer shells
shows - max 2
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Question Answer Notes Marks
number
(c) (i) hydroxide/OH" ALLOW HO- 1
(ii) K;0 + H0 — 2KOH ALLOW multiples 1
(d) | M1 (when molten or in agueous solution) ions can 2
move
M2 (in solid) ions cannot move
(e) | M1 Xis chlorine / Cl, ALLOW oxygen / O, 4
M2 Y is hydrogoen / Hy If both given but wrong
way round or unclear
which is which allow 1
mark from M1 and M2
M3 2CL- = Cly+2e 0 2H;0 — Og + 4H* + 4!
or
40H —0, + 2H,0 = 4ab)
M4 ZH* + 22 ) = H,
Total marks for Question =13

Q20.
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sAEELT Answer Motes Marks
number
(a) M1 bright/white light OR bright/white flame 2
M2 white powder/solid/ash ALLOW white smoke
ALLOW groy powder
fsolid/ash
REJECT white precipitate
(b) A doscription that refors to the following two points pi
M1 magnesium/Mg loses two electrons/becomes 2.8
M2 oxygoen/O gains two electrons/bacomas 2.8 ACCEPT magnosium givos
two electrons to oxygoen
for M1 and M2
Both marks can be scored
from diagrams showing
correct electronic
configurations of tho ions.
(c) (i) | magnesium is more reactive/higher in the reactivity 1
series (than carbon)/magnesium is a better reducing | ALLOW carbon cannot
agont (than carbon) ORA displace magnesium
(ii) | An explanation that links the following four points 4
M1 (magnesium) has delocalised electrons
M2 electrons can move REJECT reference to ions
or atoms moving for M2
M3 (magnesium chloride) can only conduct when
molten/in solution OR (magnesium chloride) cannot ions aro froe to move
conduct when solid when (magnesium
chloride) is molten/in
M4 ions are free to move solution scores M3 and M4
REJECT reforence to
electrons moving for M4

(d)

(i) | magnesium ions/ Mg® gains electrons

(i) | 2c1- 20

—- Cl; +

ALLOW electrons are
gainaed

gains oloctrons

or gain of oxygen

ALLOW multiples or
fractions

aven if incorrect

REJECT magnesium /Mg

REJECT refarence to loss

IGNORE state symbols

ALLOW 2CI- - 26— Cl, 1

Total 11

Q21.
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distorted/disrupted OWTTE

M2 because magnesium atoms are larger than
aluminium atoms

M3 and therefore it is more difficult for the layers to
slide over one another

atoms are disrupted/distorted
ALLOW latticeflayers/rows of
atoms less regular

ALLOW magnesium and aluminium
atoms are of different sizes

ALLOW layers cannot {as easily)
slide over one another

IGNORE references to strength of
metallic bonds

Question
number Answer Additional guidance Marks
(a) C (electrostatic attraction between positively charged 1
particles and delocalised electrons) is correct as it
describes metallic bonding
A Is incorrect since it describes ionic bonding not metallic
bonding
B is incorrect since it describes covalent bonding not
metallic bonding
D is incorrect since it describas interatomic or
intermolecular forces not metallic bonding
(b) Any two from the following:
M1 good conductor of heat/thermal energy 2
M2 does not react with food/affect flavour of food IGNORE non-toxic
M3 resistant to corrosion ALLOW does not corrode/rust
IGNORE unrzactive/inert
M4 high melting point IGNORE references to recycling
M5 low density/lightweight/strong IGNORE light
Llesdi Answer Additional guidance Marks
number g
{c) (i)| a mixture of (two or more) elements, cne of which i1s | ACCEPT a mixture of (two or 1
a metal more) metals
ALLOW combination for mixture
REJECT compound or references to
chemical bonding
(il)| &an explanation that links together the following three
points:
M1 the regular arrangement of atoms is ALLOW latticeflayers/rows of 3

Q22.
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Question

Answer Notes Marks
number
(a) (i) ore(s) IGHORE minerals 1
(ii) | gold/platinum ALLOW silver/copper 1
ALLOW symbols
(b) (i) | (calcium from calcium chloride) 2
M1 elactrolysis
M2 (because) calcium is more reactive than carbon | ALLOW roverse
OR carbon cannot displace calcium argument
M2 dep on M1
(i) | (lead from lead oxide) 2

M1 carbon extraction

M2 (because) carbon is more reactive than lead OR
carbon can displace lead

ALLOW reverse
argument
M2 dep on M1
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=T Answer Motes Marks
number
(c) M1 2-D diagram showing at least two layers of 3
particles
M2 particles labelled atoms or (positive) ions
(malleable bocause)
M3 layers can slide over each other
(d) M1 calculation of M, of Al,O5 3
M2 moles of Al,D;
M3 calculation of mass of aluminium
oxemplar
M1 102
M2 1275+102 OR 12.5(moles) ALLOW M1x2
ALLOW oacf from M1
M3 (12.5x2x27) = 675g ALLOW ecf from M2
675g without working
scoras 3
0.675 without working
scores 2
337.5 without working
scores 2
1350 without working
scoros 2
Total marks for Question 12

Q23.
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Question

JAnswer Notes Marks
number
(a) A description that refers to the following three 3

points

M1 filter

M2 wash the procipitate/solid/lead(ll) bromide

Jresidue (with distilled water)

M3 dry with filter paper/in a {warm) oven ALLOW leave to dry or
any other suitable
method
REJECT diroct heating
o.g. with a Bunsen
burner
If description relates to
proparation of a solubla
salt allow 1 mark only
for M3 for a suitable
method of drying the
solid

(b) 2

M1 solid lead(ll) bromide does not conduct
electricity

M2 because ions cannot move/are in fixed positions

ALLOW lead(ll) bromide
only conducts when
molten

ALLOW when lead(ll)
bromide is solid no
electricity/current
flow(s) through the
circuit/lamp

REJECT refarence to
(delocalised) electrons
Jatoms cannot move in
solid
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R Answer Notes Marks
number
(c) (i) | brown vapour/gas/fumes (of bromine) ALLOW orange/orange- 1
browm
(i1) | An explanation that links the following four points 4
Penalise incormrect use
of ide/ine once only
M1 bromide ions are negatively charged / Br- ALLOW bromide ions
are anions
M2 (so bromide ions/they) are attracted to the ALLOW anode
positive olectrode
M3 (at the positive cloctrode) bromide ions/thay ALLOW bromide ions
lose/give up electron(s) (to form bromine atoms) are oxidised
ALLOW Br- — Br + ot}
M4 (bromine atoms) join in pairs to form bromine ALLOW Br + Br — Br;
moleculos/Br; OWTTE
2Br- — Bry + 2l
scores M1 M3 and M4
(d) Pb(l) + 206 = Pb(s) ALLOW Pb(l) 2
M1 formulae and balancing correct ALLOW multiples and
fractions
MZ both state symbols correct ALLOW M2 ECF if
charge on lead ion
and/or balancing aro
incorrect
Total 12
Q24.

STEMUP.CO.UK
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?:‘Enr_ﬂ:: Answer Notes Marks
(a) (i) | (squeaky) pop with lighted splint 1
. . . . 2
(i) | M1 (damp) litmus paper/ universal indicator
M2 bleached ACCEPT turns white OR
decolourised
ACCEPT (damp) blue
litrus turns red and is
bleached scores M1 and
M2
(b) (i) | chloride ions/ClL- lose electrons /electrons are lost | ALLOW oxidation state 1
of chlorine increases
/changes from -1 to 0
REJECT chlorine loses
electrons
REJECT reference to
gain of oxygen
(i) | 2H + 2 = H; 1
(ifi) | chlorine is toxic/poisonous 1
1
(iv) | (some) chlorine dissolves (in the solution) ALLOW chlorine
dissolves in water
Question
number Answer Notes Marks

(c) (i) | An explanation that links two of the following points

M1 in solid sodium chloride the ions are not free to
move/are in fixed positions

M2 in molten sodium chloride the ions are mobile

M3 ions/charged particles need to move for current
(to flow) / to conduct electricity

{ii) calculate the amount, in moles, of NaCl
determine the amount, in moles, of Clz
calculate the volume of Clz

give the final answer in standard form

Mo marks if reference to
mohbile electrons
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Example calculation

M1 23400000 OR 400000
585

M2 400000 OR 200000

2

M3 200000 x 24 OR 4800000 (dm?)

M4 4.8 x 10° (dm?)

OR answer to M1
2

OR answer to M2 x 24

OR answer to M3 in
standard form

correct answer in
standard form without
working scores 4

4 800 000 without working
scores 3

9.6x10%and 1.92 x 107
score 3

9 600 000 and 19200 000
score 2

M4 can be awarded for an
answer in standard form
as long as some working
IS shown

Total 13
Q25.
uestion
Q Answer MNotes Marks
number
(@ (i) | NHsCl+NaOH — NaCl + NHz + Hz0 1

(ii)

M1 moist/damp red litmus paper

M2 turns blue

ALLOW moist/dam
universal indicator

paper

P
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(b)

(c)

an explanation linking following two points:

M1 forward and backward/reverse reactions are
taking place at same rate

M2 the concentrations of reactants and products

remain constant

an explanation linking following two points:

M1 as temperature decreases yield of ammonia
(formed in forward reaction) increases

M2 so forward reaction is exothermic

ACCEPT reaction is
taking place in both
directions at same rate

REJECT concentrations
of the reactants and
products are
equal/the same

ALLOW as
temperature decreases
equilibrium position
shifts in forward
direction/{from left) to
right (producing more
ammonia)

IGNORE references to
pressure

ALLOW reverse
arguments

IGNORE references to
Le
Chatelier's Principle

M2 DEP M1

(Total for Question

7)

Q26.

Question Answer Motes Marks
number
(a) (i) | M1 layers/ rows (of atoms / ions) 2
M2 can slide over one another M2 is dependent on
mention of layers /
rows in M1
(i) | M1 delocalised electrons 2

the structure)

M2 can move / can flow [ are free to move (throughout

M1

IGNORE references to
charge or current
IGMNORE free electrons
M2 dependent on
mention of electrons in
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(b)

(@

(i)

(i)

{iii)

aluminium is more reactive than carbon

M1 aluminium / AP'ions are attracted to the negative
electrode / cathode (because they are positively

charged)

M2 where they gain electrons (forming aluminium)

20%

y O + de”

M1 electrodes are made of carbon

M2 which reacts with / burns in oxygen

ALLOW references to 1
position in reactivity
series .g. aluminium is
higher in reactivity
series than carbon.
ALLOW carbon is less
reactive than
aluminium

2
ALLOW AP + e —Al
IGNORE references to
reduction
ALLOW 207 - de” — Oz 1
2

(d)

(i)

iron oxide loses oxygen

aluminium = [ren ouide

—

iran + aluminium cxide

M1 right hand line below left hand line

M2 correct name / formula of beth reactants

M3 correct name / formula of both products

IGNORE references to
electrons

IGNORE horizontal axis
drawn

IGMNORE activation
energy if shown

If only use words
reactants (on left) and
products {on right)
award 1 mark from M2
and M3

M2 and M3 can be
scored from an
endothermic diagram

14 marks
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Q27.

Question

Answer Notes Marks
number
(a) (i) | magnesium ALLOW Mg 1
cler
(ii) | explanation including the following points 2
grad
M1 silver
M2 because it is the least reactive (of the motals) ALLOW it is vory
unreactive
(b) | explanation including the following points: 3
oxp

M1 Method 1/ heating the metal oxide/lead(I1)
oxido with carbon

M2 (because) lead is less reactive than iron (and
iron is obtained from iron oxide by carbon
extraction)

M3 2PbO + C — 2Pb + CO:

ALLOW carbon is mora
reactive than lead

ACCEPT roversa
arguments

ALLOW PbO + CO — Pb
+ C0:

ALLOW PRD + C— Pb
+CO
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Question

Pure metal:

M1 (particles/ions/atoms are same size in a regular
arrangement so) layers can easily slide over gach
other

Alloy:

M2 diagram of alloy structure showing minimum of
three layers with at least one different sized circle

M3 (having different sized particles/ions/atoms)
disrupts/breaks up regular arrangement OWTTE

M4 so hard(er) for layers to slide over each other

REJECT moleculas once
only

ALLOW disrupts tho
lattice / layors / rows
(of particles/ions
/atoms)

ALLOW layors cannot
slide over each othear

IGHORE refaronces to
strength/breaking of
forces/(metallic) bonds

number Answer Notes Marks
(c) Explanation containing the following points 4
oxp

Total for Q3 =10

Q28.
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Q29.

pr
Questien Answer Notes Marks
number
(a 2
2 MNals) + 2 H:0(1) — 2 NaOH{ag) + Hz(g)
M1 correct balanang numbers ALLOW multiples or
fractions.
M2 (s) and (aq) for state symbols
(i) | hydroxide or OH REJECT OH 1
(iii) | Any three from: 3
M1 the sodium moves (on the surface) ALLOW sodium floats
M2 effervescence or bubbles (of gas) IGNORE gas or
hydrogen produced
M3 (indicater or phenclphthalein or water) turns IGNORE initial colour
pink of indicator
ALLOW the sodium
M4 the sodium gets smaller disappears / (appears
to) dissolve
M3 the sodium melts or turns into a ball
(b} M1 electron configuration of sodium is 2,8,1 and ALLOW the outer shell 3
electron configuration of potassium is 2,8,8.1 is further from the
nucleus
ALLOW potassium has
more shells
ALLOW larger atom /
larger atomic radius
M2 outer electron less attracted (to the nucleus of
potassium)
M3 therefore (outer shell electron) is more easily ALLOW reverse
lost argument for sodium
9 marks
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Question Answer Notes Marks
number
(a) (i) | Any two from: 2
M1 sodium moves (on the surface)
M2 sodium turns into a sphero/ball ALLOW sodium molts
M3 efforvescence ALLOW fizzing / bubbles
M4 sodium gets smaller ALLOW sodium
disappears [ dissolvos
M3 white trail seen
IGMORE references to a
flame
(ii) | blue / purple IGHORE qualifiers 1
ALLOW violet/lilac
(b) (i) | same number of electrons/one electron in the outer | ALLOW same number of 1
shell, valence electrons/one
valence electron
(ii) | M1 lithium (atom) has a smaller atomic radius ALLOW lithium is 3
smaller (atom)/lithium
(atom) has fewer sholls
Jenorgy levels
ALLOW outer electron
in lithium (atom) is
closer to the nucleus
M2 the outer shell electron is more strongly
attracted to the nucleus OWTTE
M3 so is loss easily lost
ALLOW roverso
argument for sodium
(c) M1 amount lithium = 0.150 = 7 OR 0.0214 mol penalise 1 sig fig in M1 4

M2 amount hydrogen = 0.0107 mol ALLOW M1=2

ALLOW 2 or mora sig
figs in answers to M1
M3 254 = 0.0107 and M2

M4 23,738 ALLOW 2 or more sig
figs if all working shown

correct answars in tho
range 23,707 to 24,910
cm? to 3 or more
significant figuros,
without working scores
4 marks.

Total for quastion = 11

Q30.
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Question Answer Mark
number

(a) Zinc has displaced cadmium
1
Question Answer Mark
number
(b)(i) zn®>* + 2" & zZn (1)
1
Question Answer Mark
number
(b)(ii) 2H,0 — 4H” + 0; + 4e”
1
Question Answer Additional guidance Mark
number
(b)(iii) An explanation that links the following two
points:
* pH decreases
+ hydrogen ion/H* (ion) concentration accept hydrogen ions
increases are formed
2
Question Answer Additional guidance Mark
number
(c) An explanation that links three of the
following points:
» the ions of (pure) copper are the
same size (1) accept atoms/particles
s the layers (of ions) can easily slide for ions
over one another (1)
» the ions of zinc and copper have reject molecules once
different sizes (1) only
« this disrupts the
layers/structure/arrangement of the
copper ions (1)
* hence it is mare difficult for the
layers (of ions) to slide over one
another (1)
3

(Total for question = 8 marks)
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