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Mark schemes

Q1.
(a) reactant

1

(b) reversible
1

(c) blue
allow shades of blue, e.g. pale blue

1

(d) 1.6 (g)
1

(e)
1

= 36 (%)
1

an answer of 36 (%) scores 2 marks

(f)

copper sulfate − CuSO4
1

water − H2O
1

[8]

Q2.
(a) enzyme

1

(b) 2.0 × 103 moles
1

(c) smaller yield
allow less methanol is produced

1

(because) favours endothermic reaction
allow (because) favours reverse reaction
allow equilibrium / reaction shifts to the left
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allow equilibrium / reaction shifts to reduce the
temperature
ignore reference to forward reaction is
exothermic
ignore references to rate

1

(d) (yield)
equilibrium position moves to the product side

allow equilibrium / reaction moves to the right
allow equilibrium / reaction shifts to reduce the
pressure

1

(because) fewer molecules / moles / particles on product side
allow (because) fewer molecules / moles /
particles on the right
allow (because) smaller volume on product side

1

(rate)
more collisions per unit time

allow increases collision frequency / rate
ignore more collisions alone
ignore faster collisions
do not accept any indication of more energetic /
forceful collisions

1

(because) more molecules / particles per unit volume
allow (gas) molecules / particles closer together
ignore more molecules / particles alone

1
allow converse arguments

(e) provides different reaction pathway
allow provides a different mechanism / route

1

(which has a) lower activation energy
1

ignore references to collisions

(f) less energy is needed
allow reduces the temperature required
allow reduces costs
ignore references to pressure
ignore references to rate or time

1

(g) no effect / change
1

[12]

Q3.
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(a) 4
1

(b) reversible (reaction)
1

(c)
1
1

(d) −40 °C
1

(e) recycled to the reactor
1

(f) ionic
1

(g) nitrogen
1

phosphorus
1

(h) 0.24 × 50 × 5
allow £87.50

1

= £60
1

an answer of £60 scores 2 marks

(i) may need to use nitrogen, phosphorus and potassium
allow neither fertiliser has all the elements / nutrients
needed.

[12]

Q4.
(a) cool

1

to −34 °C
allow temperatures below −34 °C but above −196  °C

1

(b) recycled (to the reactor)
1

(c)
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1

= 550 (dm 3)
1

an answer of 550 (dm 3) scores 2 marks
(d) a lower pressure would decrease the equilibrium yield

1

a lower temperature would make the reaction too slow
1

(e) nitrogen / N
1

(f) B and C
1

contain nitrogen, phosphorus and potassium
1

(g) (B)

any two from:
• more stages
• uses more energy
• uses more raw materials
• takes longer

allow converse for C
2

[12]

Q5.
(a) in a closed system

1

the rate of the forward and backward reactions are equal
1

(b) concentration increases
1

(because) reaction / equilibrium moves to the left / reactant side
1

(since the) reverse reaction is exothermic
allow (so that) temperature increases

1

(c) becomes blue
1

(because) reaction / equilibrium moves to the right / product side
1

(so) concentration of blue cobalt compound increases
allow (so that) concentration of hydrochloric acid decreases

1
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(d) (cobalt has) ions with different charges
allow (cobalt is a) transition metal

1

(e) Co3+

1

(f) they allow reactions to reach equilibrium more quickly
1

they provide a different reaction pathway
1

(g) 13H2 + 6CO → C6H14 + 6H2O
allow multiples

1

(h) C8H18
1

(i) curve below printed curve
do not accept different reactant or product levels

1

vertical arrow from reactant level to peak of printed curve
1

an answer of:

scores 2 marks
[16]

Q6.
(a) reversible

allow equilibrium
1

(b) The colour changed from blue to pink
1

(c) 8.3 (°C)
1

(d) endothermic
allow dehydration
ignore reversible

1
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[4]

Q7.
(a) both water vapour and ethanol will condense

allow steam for water vapour
allow they both become liquids
allow ethane condenses at a lower temperature
allow some of the steam hasn’t reacted
allow it is a reversible reaction / equilibrium

1

(b) amount will decrease
1

because the equilibrium will move to the left
1

(c) more ethanol will be produced
1

because system moves to least / fewer molecules
1

[5]

Q8.
(a) endothermic

1

(b) 82 (%)
correct answer with working gains 3 marks
if 17 or 34 not shown in working max 2 marks
accept 82.4
accept 82.35 to full calculator display (82.35294...) correctly
rounded to at least 2 sf
if no answer or incorrect answer, then
(Mr =) 17 gains 1 mark or
14/17 gains 2 marks
OR
(2Mr =) 34 gains 1 mark or
28/34 gains 2 marks
OR
14/their Mr shown gains 1 mark or
correct calculation of 14/their Mr gains 2 marks

3

(c) (i) 7 / seven
1

(ii) H+ + OH– → H2O
1

(iii) ammonium chloride
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allow NH4Cl
1

ignore an incorrect formula

(d) Marks awarded for this answer will be determined by the Quality of Written
Communication (QWC) as well as the standard of the scientific response.
Examiners should also apply a ‘best-fit’ approach to the marking.

Level 3 (5 – 6 marks):
Suggestion with reasons from all three graphs, and linking of ideas which may
explain a compromise.

Level 2 (3 – 4 marks):
Suggestion with reasons referring to more than one graph.

Level 1 (1 – 2 marks):
Suggestion with a reference to a graph.

0 marks:
No relevant content.

Examples of chemistry points made in response:
A reasonable suggested amount of fertiliser would be in the region of 200 kg (per
ha).
Accept any suggestion from about 180 kg (per ha) to 500 kg (per ha).

Yield:
• Using fertiliser improves yield.
• Yield improved most up to about 200 kg (per ha) of fertiliser.
• Yield only increased slightly above about 200 kg (per ha).

Profit:
• About 200 kg of fertiliser gives the most profit.
• Above about 200 kg (per ha) of fertiliser profit declines.

Run off:
• Run off is at low levels until about 300 kg (per ha) of fertiliser.
• Above about 300 kg (per ha) of fertiliser, run off increases.

Examples of linking of ideas:
• Overall 200 kg gives high crop yield and most profit.
• In conclusion 200 kg gives high crop yield and low run off.
• 200 kg gives most profit and low run off.

Examples of compromise:
• Profits go down after about 200 kg (per ha) of fertiliser because cost of

fertiliser is not covered by increased yield.
• 200 kg gives the highest profit although it is not the highest yield.
• 500 kg gives the best yield but has the most runoff.

6
[13]

Q9.
(a) (i) nitrogen: air

1

hydrogen: natural gas

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

https://stemup.co.uk


Page 74 of 94

1

(ii) as a catalyst
1

so the reaction speeds up
allow lowers activation energy or so a lower temperature can
be used

1

(iii) cooled
1

ammonia condenses / liquefies
allow nitrogen and hydrogen remain in the gaseous state

1

(iv) recycled
allow reused or returned to the reactor

1

(b) reversible arrows
1

hydrogen and ammonia
1

[9]

Q10.
(a) (i) 25 °C

1

(ii) (fractional) distillation
1

(b) (i) (fertile) land is used to grow fuel crops or crops are grown for fuel or
farmers get a better price for crops for fuel or crops for biofuels take up
space

ignore biofuels are made from food or plants
1

less food grown or food prices rise or less (fertile) land to grow food
1

(ii) (crops / plants) take in carbon dioxide (while growing / during
photosynthesis)

1

so the CO2 given out was previously taken in
do not accept burning biofuels does not release CO2 or
releases less CO2 unqualified
if no other mark awarded, a statement of “carbon neutral”
scores 1 mark

1

(c) Marks awarded for this answer will be determined by the Quality of
Communication (QC) as well as the standard of the scientific response.
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Examiners should also refer to the information in the Marking Guidance and
apply a ‘best–fit’ approach to the marking.

0 marks
No relevant content

Level 1 (1−2 marks)
At least one statement about the effect of a condition on either rate or yield.

Level 2 (3−4 marks)
Correct statements about the effect of at least one condition on rate and yield.

Level 3 (5−6 marks)
Correct statements about the effect of at least one condition on rate and yield
and at least one correct statement about compromise conditions.

Examples of the points made in the response

Temperature
• a higher temperature gives a lower yield
• a higher temperature gives a faster rate

Pressure
• a higher pressure gives a higher yield
• increase in yield gets less as pressure increases
• a higher pressure gives a faster rate
• increase in rate increases as pressure increases

Catalyst
• using a catalyst speeds up reaction
• catalysts allow a lower temperature to be used and so save energy /

reduce energy costs

Compromise
• a higher pressure gives a greater yield but increases costs / (safety)

risks
• a high pressure gives a faster rate but increases costs / risks
• a high temperature makes reaction faster but reduces yield
• a catalyst makes reaction faster so a lower temperature can be used

which will increase the yield
6

[12]

Q11.
(a) natural gas

allow correct answer shown in box if answer line blank
1

(b) (i) 450
allow correct answer shown in box if answer line blank

1

(ii) iron
allow correct answer shown in box if answer line blank

1
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(iii) The catalyst lowers the activation energy.
1

(c) (the gases are) cooled
1

ammonia condenses
allow ammonia liquefies

1

nitrogen and hydrogen are recycled
if no other mark awarded allow ammonia is separated for 1
mark

1
[7]

Q12.
(a) (i) nothing can enter and nothing can leave the reaction

allow sealed reaction vessel
1

(ii) forward and backward reactions have same rate
1

so there is no (overall) change in quantities of reactants and products
allow concentrations of reactants and products

1

(b) (i) natural gas
allow methane / CH4

allow fossil fuels / hydrocarbons
allow water

1

(ii) provides an alternative reaction pathway
1

which has a lower activation energy
ignore references to collisions

1

(iii) the amount (of ammonia) increases
allow yield increases

1

the equilibrium moves to the side (of the equation) with fewer (gaseous)
molecules / moles

allow it favours the forward reaction
1

(c) (i) vertical arrow from reactants to maximum
1

(ii) (energy of) products higher than (energy of) reactants
allow converse

1

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

https://stemup.co.uk


Page 77 of 94

(iii) amount of hydrogen iodide decreases
1

equilibrium moves in the direction of the endothermic reaction
allow it favours the forward reaction

1
[12]

Q13.
(a) (i) covalent

1

(ii) increases the rate of reaction
1

(b) (i) the reaction is reversible
1

(ii) at lower pressure the molecules will be further apart
1

so there will be fewer collisions per unit time
accept frequency of collisions lower

1

(iii) as the temperature increases, the yield of the reaction increases
1

(iv) 2 molecules / volumes become 4 or more molecules / volumes of
product than reactant

1

(c) Marks awarded for this answer will be determined by the Quality of
Communication (QoC) as well as the standard of the scientific response.
Examiners should also refer to the information on page 5, and apply a ‘best-fit’
approach to the marking.

0 marks
No relevant content

Level 1 (1 – 2 marks)
Candidate has written about some basic points from the table but has not
added any extra knowledge. Candidate may have included advantages or
disadvantages.

Level 2 (3 – 4 marks)
Candidate has attempted an evaluation using points from the table and their
own knowledge. Candidate has included advantages and disadvantages.

Level 3 (5 – 6 marks)
Candidate has given an evaluation that includes both advantages and
disadvantages. Candidate has clearly linked points from the table with their
own knowledge and uses appropriate scientific terminology.

examples of the points made in the response

Advantages of using hydrogen:
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• its combustion only produces water
• combustion of hydrogen does not produce carbon dioxide or does not

contribute to climate change
• petrol requires much more oxygen to burn so partial combustion is possible

producing carbon monoxide
• combustion of hydrogen does not produce any particulates or does not

contribute to global dimming
• petrol comes from a non-renewable source or there are renewable ways of

producing hydrogen, eg electrolysis of water.

Disadvantages of using hydrogen:

• hydrogen has to be stored at high pressure or risk of explosion or larger
volume needed for storage.

• much less energy produced from the combustion of hydrogen or need to
refuel more often

• most methods of producing hydrogen need fossil fuels.
6

[13]

Q14.
(a) the forward and backward reactions occur

allow reversible
1

at (exactly) the same rate
1

in a closed system
allow therefore the concentrations / amounts of the reactants
and products remain the same

1

(b) (i) increasing the temperature would lower the yield of ethanol or the
(position of) equilibrium moves to the left

if student has stated that increasing the temperature
increases the yield then award 0 marks

1

since the backwards reaction is endothermic or the forward reaction is
exothermic

1

(ii) increasing the pressure would increase the yield of ethanol or the
(position of) equilibrium moves to the right

if student has stated that increasing the pressure decreases
the yield then award 0 marks

1

because the position (of equilibrium) moves in the direction of the lower
number of moles (of gas)

2 (moles / molecules / volumes / particles) on lhs / 1 (mole /
molecule / volume / particle) on rhs

1

(c) (a catalyst) provides an alternative pathway
1
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with lower activation energy

or

(a catalyst) lowers the activation energy (1)

so less energy is needed to react or more particles react (1)
1

[9]

Q15.
(a) (i) ions cannot move

allow only conducts as a liquid
1

(ii) chlorine
1

(iii) they are positively / oppositely charged

or

they are attracted
1

(iv) 2
1

(b) (i) any one from:

• not all the magnesium was collected
allow some magnesium was lost

• used less time or lower current or different battery / power pack or
different balance or lower voltage

• error in reading balance
• error in recording result

1

(ii) 1.11
correct answer with or without working gains 2 marks.
if answer incorrect, allow 1 mark for 0.99
or for 1.13 + 1.11 + 1.09

2

(c) (i) 25 – 25.3
correct answer with or without working gains 2 marks.
If answer incorrect, allow 1 mark for 24 / 95

2

(ii) 71
1

(d) (i) reversible reaction
1

(ii) decreases
1
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[12]

Q16.
(a) ⇌

1

ammonia
allow NH3

1

(b) increases
1

quickly at first then slows
ignore levels off
allow rate of increase slows for first two marking points

1

at any number in range from 160 – 220 (atmospheres)
allow any number in range 60 – 66 (%)

1

(c) (nitrogen and hydrogen) recycled
allow (nitrogen and hydrogen) reused

1

(d) (i) jobs lost
accept mines closed or local economy damaged

1

(ii) any one from:
• nitrates / fertilisers cost less
• more crops / food can be grown
• food costs less
• nitrates / fertilisers more widely available

1
[8]

Q17.
(a) 2NH3

allow NH3 with incorrect or missing balancing for 1 mark
allow multiples

2

(b) (i) 200
1

(ii) rate of reaction (too) slow
allow converse
ignore references to yield / cost

1

(iii) 400
1
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(iv) lower yield
allow converse
accept shifts equilibrium to left
allow favours the backward reaction
allow favours side with more (gaseous) molecules
allow lower rate

1

(c) (gases) cooled
it = ammonia

1

ammonia liquefied
accept ammonia condensed
accept ammonia cooled below boiling point for 2 marks

1
[8]

Q18.
(a) fertilisers

1

(b) air
1

(c) speeds up the reaction
accept lowers the activation energy
ignore makes the reaction work

1

(d) reversible reaction
1

(e) (i) 10
1

(ii) water
accept H2O / hydrogen oxide

1
[6]

Q19.
(a) any two from:

• heat water / make steam / boil water or heat / steam used in stage 1 or
from stage 3

• carbon dioxide from stage 3 used in stage 7 /to make urea

• nitrogen and / or hydrogen recycled

• ammonia and / or carbon dioxide recycled
allow unreacted material / gas recycled from stage 5 (to 4)
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allow unreacted material / gas recycled from stage 8 (to 7)
NB: if neither of the last two points are awarded unreacted
material recycled = 1 mark

2

(b) (i) increase yield

because (forward) reaction is exothermic
ignore references to rate

1
allow because (forward) reaction gives out heat

1

(ii) increase yield
ignore references to rate

1

because more (gaseous) reactant molecules than (gaseous) product
molecules

accept because greater volume on the left than the right
1

(c) 76.9 - 77
correct answer gains 2 marks with or without working
allow 77 or 76.923…
allow 76 or 0.77 or 0.76923 for 1 mark
if answer incorrect allow 1 mark for either

x 100
or

x 100
2

[10]

Q20.
(a) three bonding pairs

do not allow non-bonding electrons in hydrogen
ignore any inner shells on nitrogen

1

two non-bonding electrons
allow either dots and crosses or combination of both

1

(b) (i) nitric
1

(ii) fertilisers / explosives
ignore other uses

1

(iii) 80
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correct answer with or without working gains 2 marks
if answer incorrect, allow 14 + (1 × 4) + 14 + (16 × 3) for 1
mark

2

(iv) 35
allow ecf from (b)(iii)
allow ecf for 1 mark for correct working but incorrect answer.
if answer incorrect, allow 28 / 80 × 100 for 1 mark
if answer is 17.5 % allow 1 mark

2

(c) Marks awarded for this answer will be determined by the Quality of
Communication (QoC) as well as the standard of the scientific response.
Examiners should also refer to the information on page 5, and apply a
‘best−fit’ approach to the marking.

0 marks
No relevant content

Level 1 (1 − 2 marks)
There are statements about the conditions used. There is no correct
explanation of the link between rate or yield and the conditions.

Level 2 (3 − 4 marks)
There is a correct explanation of the conditions used that links the conditions
to rate or yield

Level 3 (5 − 6 marks)
There is an explanation covering at least temperature and pressure, which
shows understanding of the compromise between rate and yield

examples of chemistry points made in the response:

200 atmospheres pressure
• high pressure gives a high yield of ammonia
• too high a pressure causes risk of explosion
• high pressure costly to maintain
• a high pressure will cause the rate to be higher
• 4 moles of gas become 2 (or fewer moles of gas in products)

450 °C
• high temperature increases the rate of reaction
• optimum temperature
• (forward reaction is exothermic so) a high yield of ammonia requires a low

temperature
• but too low a temperature causes the rate of reaction to be too slow

iron catalyst
• a catalyst speeds up the reaction
• an iron catalyst allows a lower temperature to be used (saving energy and

causing a higher yield)
• iron catalyst increases the rate of reaction equally in both reactions

others
• compromise conditions
• unreacted nitrogen and hydrogen is recycled
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6
[14]

Q21.
(a) reversible

1

(b) catalyst
1

(c) recycled
allow re-used

1

(d) (Q) S R P
allow 1mark if one letter in correct place.

2
[5]

Q22.
(a) reversible

1

(b) (from blue) to pink
do not accept
incorrect initial colour

1

(c) sensible answers such as:

• stop water reaching papers
accept stop entry of moisture / wet / dampness /
condensation

• water (vapour) in air
ignore references to toxicity of cobalt chloride

1
[3]

Q23.
(a) (i) 10

1

(ii) OH-

1

(b) (i) air
1

(ii) particles move faster
1

particles collide more often

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

https://stemup.co.uk


Page 85 of 94

1

(iii) catalyst(s)
1

(c) liquid
1

[7]

Q24.
(a) 22

1

(b) (i) exothermic
1

(ii) C
1

gives out most heat energy
accept has largest temperature change / increase
allow has highest (final) temperature or hottest

1

(c) (i) increases
1

(ii) blue
ignore pale / dark etc

1

(iii) reversible (reaction)
allow goes both ways or two / either way

1

(iv) anhydrous copper sulfate
1

[8]

Q25.
(a) gases

1

white
1

solid
1

ammonium chloride
1

(b) reversible
allow phonetic spelling
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allow goes both / two / either way(s)
1

[5]

Q26.
(a) mixture is cooled / cooling

1

so ammonia / it condenses

or
so ammonia turns into a liquid (but nitrogen and hydrogen remain as gases)

1

(b) (i) exothermic reaction
accept reverse reaction is endothermic

or
equilibrium / reaction moves in the direction which raises the temperature

ignore answers based on rate or collisions
1

(ii) they / particles / molecules move faster or have more (kinetic) energy
allow atoms instead of particles
ignore particles move more / vibrate
do not accept electrons (max1)

1

any one from:

• particles / molecules collide more often / more frequently / more
likely to collide
ignore collide faster
ignore more collisions

• more of the collisions are successful or particles collide with more
energy / harder or more of the particles have the activation energy
accept more successful collisions

1

(iii) more molecules / particles / moles / volumes on LHS (of equation than RHS)
accept 4 molecules / particles / moles / volumes on LHS and
2 molecules / particles / moles / volumes on RHS

or
greater volume on LHS (than RHS)
or
equilibrium / reaction moves in the direction which reduces the
pressure / volume

accept converse
1

(iv) cost
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or
difficulty in containing such a high pressure

allow risk of explosion
ignore dangerous

1

(c) (i) 60
1

(ii) 2.4(2857….)
correct answer gains 3 marks with or without working
accept any answer that rounds to 2.4
ignore units
if answer is incorrect look for evidence of correct working to
a
maximum of 2 marks.
moles of N2 = 2/28 = (0.0714)
moles of ammonia = 2 × 0.0714 = ( 0.1428)
mass of ammonia = 0.1428 × 17 = (2.4276)
or
28 → 34
1g →34/28
2g →2.4… ….

3

(d) (i) 15
1

(ii) unreacted gases are recycled
allow unreacted gases are reused

1

rate (of production) is fast
accept production is continuous
ignore compromise between rate and yield

1
[14]

Q27.
(a) increases

1

(b) the reaction is reversible
1

(c) A liquid
1

(d) recycled / reused (owtte)
accept returned to pump / start

1
[4]
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Q28.
(a) (i) nitrogen - air

accept atmosphere
1

hydrogen - north sea gas / natural gas / methane / CH4

accept water / (crude) oil / coal / hydrocarbons / brine
1

(ii) allow converse throughout

• high temperature gives a low yield
1

• because reaction is exothermic
must be linked to first bullet point

1

• but at low temperatures the rate is (too) slow
if no other marks awarded accept 450°C is a compromise
between yield and rate
or
450°C gives a reasonable yield in a reasonable time for 1
mark

1

(iii) nitric (acid)
accept HNO3

1

(b) Ammonia / Haber process can be used to make fertiliser
1

with a specified economical reason
eg raw materials for Haber process readily available
eg transport costs are lower or no need to import
eg Haber process is a continuous process

ignore employment / labour costs
1

[8]

Q29.
(a) white to blue

accept colourless to blue
1

(b) reversible
1

[2]

Q30.
(a) same number of (gaseous) molecules / moles / volume on both sides of

the equation
allow particles for molecules
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do not accept atoms
ignore amount

1

(b) (forward) reaction is exothermic
accept reverse answer

1

(c) any three from:

• particles gain energy

• particles move faster
allow particles collide faster / quicker
ignore move more / vibrate more

• particles collide more or more collisions

• more of the collisions are successful or
more of the particles have the activation energy or
particles collide with more force / energy

3

(d) any two from:

• more product (obtained in shorter time)
accept better yield (of product)

• less fuel needed
accept less energy / heat / electricity needed

or

lower fuel costs
ignore cheaper unqualified

• less pollution caused by burning fuels

or

less specified type of pollution caused by producing heat / burning fuels
allow correct specified pollutants caused by burning fossil
fuels eg CO2 / greenhouse gases or correct effect of burning
fossil fuels eg global warming
accept thermal / heat pollution

• using less fuel conserves resources
accept sustainable
accept fossil fuels are non-renewable

2
[7]

Q31.
(a) water
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accept H2O or 5H2O

2 must be below halfway
1

(b) the cold water / ice / cubes (owtte)
accept ‘cooled down’ or references to cold

1

(c) reversible reaction
1

(d) (i) 0.87g
1

(ii) the student made errors in weighing during
the experiments

1

the student did not heat the copper sulfate for long enough in one of the
experiments

1

(e) white
1

blue
allow 1 mark for blue to white

1
[8]

Q32.
(a) fewer product molecules than reactant molecules (owtte) or

accept forward reaction produces fewer molecules
accept left hand side for reactants and right hand side for
products

3 reactant molecules and 1 product
or 3 volumes of gas becomes 1 volume of gas

accept high pressure favours the side with fewer molecules
ignore references to reaction rate

1

(b) any three from:

• low temperature gives best yield
accept add heat as increased temperature or ‘less’ as poor
yield

or high temperature gives poor yield

• because the reaction is exothermic
accept reverse argument if clearly expressed
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• reaction too slow at low temperature
or reaction faster at high temperature

accept add heat and reaction goes faster

• temperature used gives a reasonable yield
at a fast rate / compromise explained

allow get less product but it takes less time
for 2 marks

3
[4]

Q33.
(a) to speed up the reaction or it is a catalyst

allow higher level answers such as to reduce the activation
energy
ignore cost or yield

1

(b) (i) reaction is exothermic
accept reverse reaction is endothermic or high temperature
causes decomposition of ammonia
ignore reference to rate

1

(ii) more (gaseous) reactant molecules than (gaseous) product molecules
accept 4 volumes / moles of reactant and 2 volumes / moles
of product
accept lower volume of products or volume lower on right
hand side
accept ‘favours the reaction which produces fewer
molecules’
ignore incorrect number of moles
ignore reference to ‘amount’ of product / reactant
ignore references to rate

1

(c) (rate is) too slow / slower owtte
allow catalyst would not work
accept at higher temperature the rate is quicker
accept at lower temperatures particles
do not collide as often or fewer particles have the activation
energy or particles do not have the activation energy
ignore reaction would not work
ignore optimum / compromise type answers

1

(d) cooled
allow ammonia / it is turned into a liquid or is condensed
ignore references to boiling point

1
[5]
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Q34.
(a) (i) any one from:

• they are positive / cations

• they are H+

• opposite charges attract
ignore atom

1

(ii) potassium is more reactive (or reverse)
assume ‘it’ refers to hydrogen
allow potassium reacts with water
allow potassium is very reactive or most reactive metal /
element
allow hydrogen gains electrons more easily / is reduced
more easily
accept potassium is higher up the reactivity series

1

(b) 6 and 2
accept correct multiples and fractions

1

(c) (i) the reaction / it is reversible or a description of a reversible reaction
allow ‘it is an equilibrium’
allow reversible symbol drawn correctly
allow ‘the reverse / back reaction’

1

(ii) lithium nitride

assume that ‘it’ or if they do not specify means lithium nitride

assume lithium / lithium nitrate refers to lithium nitride

• hydrogen is bonded / held / absorbed / has formed a
compound / reacted with lithium nitride

1

plus one of:

• does not explode / cause a fire

• is not free / less hydrogen

• is not under pressure

• does not leak

• is only released slowly
1

• compound of hydrogen with lithium nitride / product is
(more) stable / less reactive / less chance of a reaction
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accept converse for hydrogen as below
assume that gas / hydrogen means gas in the cylinder
• hydrogen (in cylinder) / gas is not bonded / held

absorbed / in a compound / reacted with lithium
nitride

1
plus one of:
• can explode / cause a fire
• is free
• is under pressure
• can leak
• releases quickly

1

(d) (i) loss of an electron or loses electrons
do not accept any ref. to oxygen

1

(ii) full outer shell of 8 electrons on circle
need not be paired
can be ×, dot or e
do not accept if extra electrons added to inner shell

1
[10]

Q35.
(a) (i) nitrogen + hydrogen → ammonia

accept full correct balanced equation
1

(ii) reversible (reaction) (owtte)
do not allow just ‘backwards’ (unqualified)

1

(iii) catalyst / speed up reaction
accept to lower activation energy

1

(iv) boiling point
1

(v) recycled (owtte)
1

(b) (i) used to make explosives (owtte) used to make medicines (owtte)
1

(ii) used to make fertilisers (owtte)
1

(c) (i) sensible answers such as

provides workers (owtte)

good transport links
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ignore reference to raw materials
1

(ii) sensible idea
1

linked reason

idea
linked reason

eg escape of chemicals /fumes /waste gases / pollution
harmful to health / environmental damage owtte
do not allow harmful / damage / smell (unqualified)

risk of explosion
because of high pressures / may endanger local people /
dangerous

risk of fire
because of high temperatures / may endanger local people

noise
any detrimental effect on quality of life or night and day

lorries / traffic
danger / noise / pollution etc

unsightly
detrimental effect on quality of life / house prices / reduced
tourism

uses a lot of land
loss of habitats

1
[10]
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