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Indicative Content Commentary

i) Processes Xand Y are: Respirationwould also be
acceptable as an answer
forY,asitis the
respiration of
decomposers that
releases carbon dioxide
during decomposition.

e X =combustion/burning; [1 mark]
* Y =decomposition/decay; [1 mark]

ii) Carbon is released during process Yin the
following way:

Any three from the following:
Decomposers such as

e Decomposers/bacteria/fungirelease fungigain their nutrition

enzymes; [1 mark] by secreting enzymes

e Decomposers/bacteria/fungibreak onto their food. These
down the (carbon-containing) molecules |enzymes break downthe
indead tissue(s); [1 mark] molecules in their food

¢ Carbonisreleasedintheformofcarbon |whichcanthenbe
dioxide/CO3; [1 mark] absorbed and used by

¢ Carbondioxide/CO>isthe product of the decomposersin
respiration (indecomposers); [1 mark] respiration. Carbon

dioxideis aproduct of
respirationandis
releasedintothe
atmosphere.
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Indicative Content

Commentary

i) Fossil fuel combustion contributes to rising
average globaltemperatures because:

Any two from the following:

Carbondioxide/COszisreleased; [1 mark]
Carbon dioxide/CQO;is a greenhouse gas: [l
mark]

Greenhouse gasestrap heat energyinside
the (Earth's) atmosphere; [1 mark]

ii) Deforestation increases the problem of global
warming because:

e |esscarbondioxide willbe removed if there
are fewertrees /if trees are cut down; [1
mark]

e Astherewill be less photosynthesis
occurring / carried out by trees; [1 mark]

Although greenhouse
gases and global
warming are covered
later in the course, itis
essential thatyou are
able to make the
connection between
the carbon cycle and
the impact of human
activities on global
warming

The combinedimpact
of burning fossil fuels
and cutting down trees
isanincreasein
atmospheric carbon
dioxide concentration,
which has beenlinked
by scientific research
to rising global
temperatures

2a

Indicative Content

The role of bacteria in the nitrogen cycle includes:

Any five of the following:

e (Some are called)nitrogen fixing (bacteria) / (which are responsible

for) nitrogen fixation; [1 mark]

e (During nitrogen fixation) nitrogen gas (inthe atmosphere is
converted) to ammonia / nitrates / amino acids; [1 mark]

For more help visit our website www.exampaperspractice.co.uk



https://www.savemyexams.com/?utm_source=pdf
https://www.savemyexams.com/

Ea]

Fuvmme Pamave Nuaadlina

e (Some are called)nitrifying (bacteria) / (which are responsible for)
nitrification; [1 mark]

¢ (During nitrification) ammonia (is converted) to nitrite / nitrite (is
converted) to nitrate / ammonia (is converted) to nitrate; [1 mark]

e (Some are called)denitrifying (bacteria) / (which are responsible for)
denitrification; [1 mark]

¢ (During denitrification) nitrate (is converted) to nitrogen gas /
(denitrification) reduces (the amount of) nitrogen available to plants;
[1 mark]

2b

Indicative Content Commentary

The farm may be causing|Fertilisers used by farmers contain nitrates as
theincrease innitrate  |these are essentialfor the successful growth of
concentration by: crops

e Excessiveuse/ Sometimes, farmers apply more fertiliser than
overuse of the crops need orcanuse at a particular time
fertilisers; [1mark]

¢ (Whichcanleadto)
run-off /leaching
(into stream); [1
mark]

This canmean that the unused fertilisers (and
the nitrates they contain) become dissolvedin
rainwater or irrigation water and thenwash
("run-off")into waterways such as nearby ponds
orrivers - this process is known as leaching
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Indicative Content Commentary

The term gross primary productivity refers toThe command word
‘define’ requires you to
give the precise meaning
of aword, phrase, concept
or physical quantity

e Therate at which plants/primary
producers(are able to) store chemical
energy (as biomass); [1 mark]

s _.viaphotosynthesis/chemosynthesis; [l
mark] The number of marks
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available here indicates
that there are two parts to
this definition that the
examiner will be looking for

OR

e The amount of light energy converted to
chemical energy in plant biomass: [I
mark]

Gross primary production
e ..inagivenarea(oragivenvolumeinan

can be abbreviated to GPP
aquatic system)in a given
amount/period of time; [1 mark] Primary productivityis a
measure of the rate of

primary production, so
mustinclude a unit of time

3b
Indicative Content Commentary
Only 126 of light energy is made available to other Don'tinclude the
organisms because: fact that the Sun

radiates energy in
all directions, and
only a tiny fraction
reaches Earth

Any four of the following:

e Energyisreflected backinto space by
clouds/(atmospheric) dust; [Tmark]

e Energyisabsorbed by the
atmosphere/dust/molecules/clouds: [1 mark]

e Only certainwavelengths (of light) are absorbed amount of energy
during photosynthesis / some light reflects off reaching the
leaves; [1 mark] Eaitie

e Not alllight falls on photosynthesising parts of the
plant/ not all light hits/enters/falls onthe
chloroplasts: [1 mark] The final marking

e Lightmay fall away from plants (e.qg. light may hit |point recognises
bare ground/openwater) so can’'t be absorbed: [1 that other factors
mark] (suchas

The question
starts with the

atmosphere
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o Otherfactorse.q. lowtemperature/carbon
dioxide concentration may limit the rate of
photosynthesis/primary production/productivity:;

[1mark]

temperature and
CO5 availability)
cansometimes
be thelimiting
factorin
photosynthesis
and primary
production
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Indicative Content

Commentary

() Net primary production
does notrepresent the total
amount of plant biomass
formed per year by
photosynthesis because:

Any one from:

* (Some)biomassis
respired; [1 mark]

Net primary production =
gross primary
production - respiration;
[1 mark]

NPP = GPP - R; [1 mark]
(Some)biomassislostas
carbondioxide/CO4; [1
mark]

i) There is a greaternumber
of woodlice in site Xthanin
site Ybecause:

Gross primary praduction (GPP) is the total
amount of chemical energy converted
fromlight energy by plants, in a given area,
in a giventime

Approximately 50% of GPP is lost to the
environment as heat when the plants
respire

Thisis known as respiratory loss(R)

Net primary production (NPP) is the
remaining energy available to a plant (after
respiratory losses) for growth and
reproduction - the energy is stored in the
plant’'s biomass

Itis also the energy available to organisms
at the next stage in the food chain (the next
trophic level), which includes herbivores
and decomposers/detritivores (such as
woodlice)
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e (Site Xhas a) greaternet
primary production/NPP,
(so/meaning that site X
has) more food/energy
available for the
woodlice; [1 mark]

iii) The energy lost as heat
fromrespiration from one
square metre of this grassin
oneyearis:

e BO00OKI): 1 mark]

Net primary production(NPP) = gross
primary production (GPP) - respiration (R).
This can be rearranged to give:

R=GPP-NPP
R=20000kIm2yr1-12000 ki m=2yr!
R=8000kJm2yr

This means the grassis losing 8 000 kl of
energy per square metre peryear

ab

Indicative Content

Commentary

The efficiency of energy transfer for
zooplanktonis:

e (1120 +8200)x100; [T mark]
o 12.6 /12.58 (%): [1mark]

Fullmarks would be awarded for the
correct answerin the absence of
calculations but it is always a good
idea to show your working as you
may still receive amark for this even
if your final answeris incorrect
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