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Q2.           
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Q4.          

 Answer Acceptable answers Mark
Al3++ 3OH-→ Al(OH)3

OH- (1)

Al(OH)3 (1)

balancing 3, conditional on correct
formulae (1)

allow multiples

allow HO- (1)

allow Al(HO)3 (1)
do not allow Al(HO)3/lower case h

ignore state symbols/3Na+ on both
sides

(3)
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Q5.          

 Answer Acceptable answers Mark
Al3++ 3OH-→ Al(OH)3

OH- (1)

Al(OH)3 (1)

balancing 3, conditional on correct
formulae (1)

allow multiples

allow HO- (1)

allow Al(HO)3 (1)
do not allow Al(HO)3/lower case h

ignore state symbols/3Na+ on both
sides

(3)

 

 

 

Q6.           

 

 

Q7.          

 Answer Acceptable answers Mark
(a)(i) an explanation linking the following

decomposition (of
compound/substance
/electrolyte)(1)

 

 

splitting up/breaking down/breaking
up

ignore separating

reject splitting of

(2)
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using (direct) current (1)

atoms/elements/molecules for M1

using {electrical energy /electricity}

reject alternating current/ac
(a)(ii) (damp blue) litmus (paper) (1)

(turns red then) {bleaches /
goes white} (1)

 

 

allow bleaches indicator for 1 mark

ignore indicator goes lighter
ignore smells of chlorine/swimming
pools
ignore any incorrect middle colour
mentioned

use of suitable named indicator with
correct result
e.g.
(damp) universal indicator paper (1)
(turns red then) bleaches (1)

starch-iodide paper(1)
turns blue-black(1)

(2)

(a) (iii) poly(chloroethene)  PVC/polyvinylchloride/
polychloroethene/poly(chlorethene)

 

(1)
(b)(i) D AgCl(s)  (1)
(b)(ii) same/no change  (1)
(b)(iii) HCl + AgNO3 → AgCl + HNO3

reactant formulae (1)

product formulae (1)

Ag+ + Cl- → AgCl

max 1 if any incorrect attempt to
balance

reject incorrect use of cases and
non-subscripts

(2)

 

 

 

Q8.          

 Answer Acceptable answers Mark
(a)(i) an explanation linking the following

decomposition (of
compound/substance
/electrolyte)(1)

 

 

 

splitting up/breaking down/breaking
up

ignore separating

reject splitting of
atoms/elements/molecules for M1

(2)
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using (direct) current (1)

using {electrical energy /electricity}

reject alternating current/ac
(a)(ii) (damp blue) litmus (paper) (1)

(turns red then) {bleaches /
goes white} (1)

 

 

allow bleaches indicator for 1 mark

ignore indicator goes lighter
ignore smells of chlorine/swimming
pools
ignore any incorrect middle colour
mentioned

use of suitable named indicator with
correct result
e.g.
(damp) universal indicator paper (1)
(turns red then) bleaches (1)

starch-iodide paper(1)
turns blue-black(1)

(2)

(a) (iii) poly(chloroethene)  PVC/polyvinylchloride/
polychloroethene/poly(chlorethene)

 

(1)
(b)(i) D AgCl(s)  (1)
(b)(ii) same/no change  (1)
(b)(iii) HCl + AgNO3 → AgCl + HNO3

reactant formulae (1)

product formulae (1)

Ag+ + Cl- → AgCl

max 1 if any incorrect attempt to
balance

reject incorrect use of cases and
non-subscripts

(2)

 

 

 

Q9.          

 Answer Acceptable answers Mark
(a)(i) A carbonate ion CO3

2-  (1)
(a)(ii) A description including

warm / heat / boil (1)

{gas/ammonia} turns (damp
red/pink) litmus blue / (damp red/pink)
litmus turns blue when held above
(the mixture)(1)

maximum (1) if additional reagents
added

ignore any ppt

allow pungent smell / smell of
{ammonia/wet nappies} /alkaline gas
/effect of ammonia on other named
indicators /dense white fumes with
conc hydrochloric acid

(2)
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ignore litmus turns blue in ammonium
ions/sodium hydroxide/mixture

do not allow gas/ammonia if blue
litmus turns red/pink

(b) Al3++ 3OH-→ Al(OH)3

OH- (1)

Al(OH)3 (1)

balancing 3, conditional on correct
formulae (1)

allow multiples

allow HO- (1)

allow Al(HO)3 (1)
do not allow Al(HO)3/lower case h

ignore state symbols/3Na+ on both
sides

(3)

 

 Indicative Content Mark
QWC *(c) An explanation including some of the following points

test for cation

flame test
if the flame is yellow/not lilac, sodium ions are present
if the flame is lilac/not yellow, potassium ions are present

test for iodide ions

make a solution of the crystals in water
add dilute nitric acid
add silver nitrate solution
if there is a yellow precipitate, iodide ions are present
if there is no precipitate, sulfate ions are present
Ag+ + I¯ → AgI

OR

make a solution of the crystals in water
add chlorine water
then cyclohexane
if the cyclohexane/top layer turns purple, iodide ions were
present
if there is no colour change, sulfate ions are present
Cl2 + 2I- → 2Cl- + I2

test for sulfate ions

make a solution of the crystals in water
add dilute {hydrochloric/nitric} acid
add barium {chloride/nitrate} solution
if there is a white precipitate, sulfate ions are present
if there is no precipitate, iodide ions are present
Ba2+ + SO4

2- → BaSO4

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description of test for any 1 ion e.g. flame test, yellow flame,

sodium ions are present.
the answer communicates ideas using simple language and uses
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limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description to identify a cation and an anion e.g. if the
substance is sodium sulfate, it will give a yellow flame in a flame test
and a white precipitate with barium chloride solution.
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description to identify at least 3 ions e.g. carry out a flame
test, yellow flame, sodium ions present, lilac flame, potassium ions
present, add silver nitrate solution to solution of substance, yellow
precipitate, iodide ion.
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q10.          

 Answer Acceptable answers Mark
(a)(i) A carbonate ion CO3

2-  (1)
(a)(ii) A description including

warm / heat / boil (1)

{gas/ammonia} turns (damp
red/pink) litmus blue / (damp red/pink)
litmus turns blue when held above
(the mixture)(1)

maximum (1) if additional reagents
added

ignore any ppt

allow pungent smell / smell of
{ammonia/wet nappies} /alkaline gas
/effect of ammonia on other named
indicators /dense white fumes with
conc hydrochloric acid

ignore litmus turns blue in ammonium
ions/sodium hydroxide/mixture

do not allow gas/ammonia if blue
litmus turns red/pink

(2)

(b) Al3++ 3OH-→ Al(OH)3

OH- (1)

Al(OH)3 (1)

balancing 3, conditional on correct
formulae (1)

allow multiples

allow HO- (1)

allow Al(HO)3 (1)
do not allow Al(HO)3/lower case h

ignore state symbols/3Na+ on both
sides

(3)

 

 Indicative Content Mark
QWC *(c) An explanation including some of the following points  
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test for cation

flame test
if the flame is yellow/not lilac, sodium ions are present
if the flame is lilac/not yellow, potassium ions are present

test for iodide ions

make a solution of the crystals in water
add dilute nitric acid
add silver nitrate solution
if there is a yellow precipitate, iodide ions are present
if there is no precipitate, sulfate ions are present
Ag+ + I¯ → AgI

OR

make a solution of the crystals in water
add chlorine water
then cyclohexane
if the cyclohexane/top layer turns purple, iodide ions were
present
if there is no colour change, sulfate ions are present
Cl2 + 2I- → 2Cl- + I2

test for sulfate ions

make a solution of the crystals in water
add dilute {hydrochloric/nitric} acid
add barium {chloride/nitrate} solution
if there is a white precipitate, sulfate ions are present
if there is no precipitate, iodide ions are present
Ba2+ + SO4

2- → BaSO4

(6)

Level 0 No rewardable content
1 1 - 2 a limited description of test for any 1 ion e.g. flame test, yellow flame,

sodium ions are present.
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4 a simple description to identify a cation and an anion e.g. if the
substance is sodium sulfate, it will give a yellow flame in a flame test
and a white precipitate with barium chloride solution.
the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description to identify at least 3 ions e.g. carry out a flame
test, yellow flame, sodium ions present, lilac flame, potassium ions
present, add silver nitrate solution to solution of substance, yellow
precipitate, iodide ion.
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors
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Q13.           
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Q18.          

 Answer Acceptable answers Mark
CH4 + 2O2 → CO2 + 2H2O

reactant formulae (1)
product formulae (1)
balancing of correct formulae
(1)

accept multiples

 

reject incorrect use of cases and
non-subscripts

(3)

 

 

 

Q19.          

 Answer Acceptable answers Mark
CH4 + 2O2 → CO2 + 2H2O

reactant formulae (1)

accept multiples

 

(3)
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product formulae (1)
balancing of correct formulae
(1)

reject incorrect use of cases and
non-subscripts

 

 

 

Q20.          

 Answer Acceptable answers Mark
(a)(i) D  C4H10  (1)
(a)(ii)

oneC=C in a molecule with three
consecutive carbon atoms (1)

 rest of structure correct, ignore bond
angles, conditional on first marking
point(1)

allow -CH3

 

 

do not allow two C=C in a molecule

 

allow (1) for completely correct dot
and cross diagram

(2)

(b) C oxidised  (1)
(c)(i) A description including two from

effervescence / fizzing /
bubbles of gas (1)

solid {disappears/clears}
/(colourless)solution formed (1)

ignore {cloudy/white ppt} /'gas
formed'/colour change /name of gas /
changes to a liquid

 

(solid/sodium carbonate/it) dissolves
(1)

(2)

(c)(ii) CH3COOC2H5/CH3COOCH2CH3/
CH3CO2C2H5 / CH3CO2CH2CH3 /
C2H5O2CCH3 / CH3CH2OOCCH3(1)

H2O (1)

allow displayed formulae/ C4H8O2 do
not allow formulae ending in –
COOH/-COO or any formula that does
not show an ester

do not allow H2O / H2O /lower case
h/HOH

maximum (1) if additional incorrect
balancing ignore state symbols

(2)
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Q21.          

 Answer Acceptable answers Mark
(a)(i) D  C4H10  (1)
(a)(ii)

oneC=C in a molecule with three
consecutive carbon atoms (1)

 rest of structure correct, ignore bond
angles, conditional on first marking
point(1)

allow -CH3

 

 

do not allow two C=C in a molecule

 

allow (1) for completely correct dot
and cross diagram

(2)

(b) C oxidised  (1)
(c)(i) A description including two from

effervescence / fizzing /
bubbles of gas (1)

solid {disappears/clears}
/(colourless)solution formed (1)

ignore {cloudy/white ppt} /'gas
formed'/colour change /name of gas /
changes to a liquid

 

(solid/sodium carbonate/it) dissolves
(1)

(2)

(c)(ii) CH3COOC2H5/CH3COOCH2CH3/
CH3CO2C2H5 / CH3CO2CH2CH3 /
C2H5O2CCH3 / CH3CH2OOCCH3(1)

H2O (1)

allow displayed formulae/ C4H8O2 do
not allow formulae ending in –
COOH/-COO or any formula that does
not show an ester

do not allow H2O / H2O /lower case
h/HOH

maximum (1) if additional incorrect
balancing ignore state symbols

(2)
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Q25.          

 Answer Acceptable answers Mark
(i) Zn +H2SO4 →ZnSO4 + H2

reactants (1)
products (1)

Accept multiples
If not correctly balanced max 1
Must be subscripts where
relevant

(2)

 

 Indicative Content Mark
QWC *(ii) A description including some of the following points

general points

reactions occur when particles collide
more frequent collisions cause higher rate of reaction
mass and size of zinc pieces same so no effect on rate of
reaction
because same surface area
two factors have been altered in the same experiment
cannot be certain of effect of each

concentration

experiment 2 higher/triple concentration of acid
so more particles (in same volume)
so more frequent collisions between particles
more successful collisions

temperature

experiment 2 higher temperature
particles move faster
particles have more energy
so more frequent collisions between particles (so increased
rate)
more successful collisions
so more energetic collisions between particles
more particles have enough energy to react (activation
energy) when they collide

 

(6)

Level 0 No rewardable content
1 1 - 2 a limited description e.g. temperature is higher and concentration is

higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster
the answer communicates ideas using simple language and uses
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limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4

a simple description
e.g. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q26.          

 Answer Acceptable answers Mark
(i) Zn +H2SO4 →ZnSO4 + H2

reactants (1)
products (1)

Accept multiples
If not correctly balanced max 1
Must be subscripts where
relevant

(2)

 

 Indicative Content Mark
QWC *(ii) A description including some of the following points

general points

reactions occur when particles collide
more frequent collisions cause higher rate of reaction
mass and size of zinc pieces same so no effect on rate of
reaction
because same surface area
two factors have been altered in the same experiment
cannot be certain of effect of each

concentration

 

(6)
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experiment 2 higher/triple concentration of acid
so more particles (in same volume)
so more frequent collisions between particles
more successful collisions

temperature

experiment 2 higher temperature
particles move faster
particles have more energy
so more frequent collisions between particles (so increased
rate)
more successful collisions
so more energetic collisions between particles
more particles have enough energy to react (activation
energy) when they collide

Level 0 No rewardable content
1 1 - 2 a limited description e.g. temperature is higher and concentration is

higher so reaction is faster
e.g. temperature is higher so particles move faster so reaction is
faster
the answer communicates ideas using simple language and uses
limited scientific terminology
spelling, punctuation and grammar are used with limited accuracy

2 3 - 4

a simple description
e.g. temperature is higher so particles move faster and concentration
is higher so more particles so reaction is faster

eg when concentration is higher there will be more particles so more
frequent collisions so faster reaction

e.g. when temperature is higher particles move faster so more
successful collisions so faster reaction

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

3 5 - 6 a detailed description e.g. higher concentration of acid so more
particles so more frequent collisions so faster reaction and higher
temperature so particles have more energy so more successful
collisions so faster reaction
the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
spelling, punctuation and grammar are used with few errors

 

 

 

Q27.          

S T E M U P . C O . U K

https://stemup.co.uk


S T E M U P . C O . U K

https://stemup.co.uk


S T E M U P . C O . U K

https://stemup.co.uk


 

Q28.          

 Answer Acceptable answers Mark
C2H4 + H2o → C2H5OH

C2H4 as reactant (1)

rest of equation correct conditional on
C2H4 as a reactant (1 )

do not allow H2O / H2O / lower case
h/HOH

allow C2H6O for ethanol ignore state
symbols

 

 

 

(2)
 

 

Q29.          

 Answer Acceptable answers Mark
C2H4 + H2o → C2H5OH

C2H4 as reactant (1)

do not allow H2O / H2O / lower case
h/HOH
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rest of equation correct conditional on
C2H4 as a reactant (1 )

allow C2H6O for ethanol ignore state
symbols

 

(2)
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