WJEC (Wales) A-level Biology
Topic 3.5: Population Size and
Ecosystems
Questions by Topic - Mark
Scheme



Marks available

Question Marking details
AO1 AOQ2 AO3 Total Maths Prac
(a) (1) 1. Carbon in the (molecules of) dead insects/ant faeces (1)
2. Ref to role of decomposers/decomposed by {bacteria/fungi}
(1)
3. Carbon dioxide released (1) 2 2 4
4. from respiration (1)
Accept respiration of ants or decomposers for MP3 and MP4
(ii) Any 3 = (1) from:
{Decomposers/bacteria/fungi} release ammonium ions/NH,
ammonification/putrefaction (1)
Ammonium/NH.* converted fo nitrite/NO2 (1)
Reject ammonia 3 3
Nitrite/NOs” converted to nitrate/NOs™ (1)
By (both named) nitrifying bacteria/nitrification (1)
If allocate named bacteria to each reaction, must be correct
(b} (i) Any 2 = (1) from:
less CO; used in photosynthesis (1)
More CO; produced in combustion (1) 2 2
More decomposition so more CO; (1)
{ii) Less respiration (by plants/animals/decomposers) ] 1
Question 1 total 5 5 0 10 0 0
Marks available
Question Marking details
AOD1 AOQ2 AD3 Total Maths Prac
a) No photosynthesis (1) 5 5
{Biomass/named respiratory substrate} used in respiration (1)
(b} 243 (2 marks)
If incomect award 1 mark for sight of:
107-73 =
14 2 2 2
(2.428 only = 1mark)
(c) Sampling area only covers 1m¥/sample area is too small (1)
Trees are {too large to be covered in black plastic/fo fit in the
sample area} (1) 5 5 3
IMore difficult to find identical areas in the rainforest/higher
biodiversity therefore the sample areas may not be
representative (1)
(d) Repeat until constant mass recorded (1)
Mo burning or combustion (1) 2 2 2
Question 2 total 0 2 [ 8 2 4
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

(a)

Anaerobic conditions (1)

Nitrates converted to atmospheric nitrogen/
less nitrification - qualified(1)

OR

Leaching(1)

Nitrates washed out of the soil (1)

(b)

Any three (x1) from

1. Use of fertilisers (1)

2. Ploughing increasing aerationf/increasing aerobic/decreasing
anaerobic conditions (1)

Nitrification increases (1)

More nutrients in flood water increasing nitrate levels (1)

bl od

(c)

-

Land retains the water / acts as sponge (1)

Not store flood water

Which is only released slowly into the rivers (1)

Reducing (flash-)floods (1)

Conflict between loss of farmland and conservation/cost of
damage from flooding is more than farmers compensation
for the loss of use of land(1)

5. Conservation (of rare species/example/ biodiversity) (1)

W

d | m

Use of transect and use of quadrats(1)

Estimate of %cover/number/ frequency of each species (1)
NOT count abundance

Repeat at {points/ intervals} along footpath (1)

(d) | (D)

There is a higher abundance of greater plantain in the centre of
the path and a higher abundance of ribwort plantain at the
edges of the path (1)

Greater plantain is or Ribwort plantain is less
better adapted to heavily well adapted to heavily
trampled ground/ trampled sites/ physical
physical damage damage (1)
Greater plantain is very  or Ribwort plantain is less
tolerant of drought tolerant of drought(1)
Greater plantain has or Ribwort plantain has
seeds which germinate seeds which germinate
best on open ground best on lightly compacted
s0il(1)

(e) | M

There is insufficient energy available to support a further trophic
level (1)

NOT ‘not enough energy to support more than 6 energy
transfers’

Energy is lost as metabolic heat/waste/through respiration when
the organisms from one trophic level are consumed by
organisms from the next level(1)

Fewer trophic levels means more energy available for human
(food)(1)

(ii)

Need to maintain boedy temperature (1) NOT keep warm
Which means they use (more) food in respiration to produce
heat (1)

Question 3 total

21
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Cuestion

Marking details

Marks
Available

(a

(b

{c

(i)

(i1}

axes comectly assigned with correct labels;
appropriate linear scales;

all points correctly plotted and joined with a curve or ruled
gtraight lines; (tolerance % small sguare)

birth rate must be greater because {population rcse/ sensible
explanation};

Any two from

nesting / roosting sites (in cakwoods)/ space in habitat;
NOT habitat destruction/ shelter

source of food/ number of prey;

mates;

parasites ( disease |

Extreme cimate/ severe weather / harsh winter /drought/
wind farmsffires/shooting/poisoning/pesticides/ecg collecting/

habitat destruction/ deforestation/ flooding/ new top predator;

Cluestion 4 total

3

[7]
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Marks

Question Marking details Ruitable
(a) Legumes/ leguminous; 1
b) Contain nitrogen fixing bactena/ OWTTE; (must be cormect context, max 3

not plant fixing nitrogen)

Such as Bhizobium;

(Some) {nitrogenous compounds/ ammaonium ions/ ammonia’ amino
acids} pass to the_plant; NOT nitrate/ nitrogen

Allows the plant to grow in poor soilf used for {amino acid/

proteinsynthesis};

{c) Nitrosomonas converts ammonia to nitrites; max 3

Nitrobacter converts nitrites to nitrates:

Accept diagram/equation
Whicn the plant can {absorb/take up} (fromthe soil);

And use for{nucleic acid/eq or protein synthesis};

Question 5 total M
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Marks

Cluestion Marking details Available
6 |(3a) (1) | repeat experiments; 2
Same area of grassland used for each test/f
Same grass covering/
sludge injected to came depth/
Same {volume / mass/ concentration} of sludge/ same sludge
applied/
Same soil {type/ gradient/ aspect/ exposure}/ same s0il nitrate
concentration/ same time of year; NOT temperature/ pH
{ii) | increase in rainfall increases {leaching/ nitrate concentration in 2 max
soil water};
greater effect on injected sludge with increased rainfalll JRA;
only a small effect at low rainfall;
(iii) | apply (to surface) when {dry / little rainfallf rainfall is less than 1
[any figure less than 120]};
{b) Algal growth/ algal bloom/ overgrowth of plant; 3 max
Less light, so {algae/ plants} die;
{Bactzria/ saprobionts! saprotrophs/ fungi} decempose {plants/
organic material} (and increase in number);
{Reject decomposers)
Using up oxygen in respiration;
(c) Leguminous plants/ any named leguminous plant; 3
Rhizobium/ nitrogen fixing bacteria (in root nodules); Reject
nitrate fixing Azotobacfer
Convert nitregen (gas) into ammaonium/ ammaonia/ amino acids;
Plants {left to decay/ ploughed in};
Cuestion 6 Total [11]
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Question

Marking details

Marks
Available

(a)

(c)

(d)

i)

(ir)

Rate of Conversion of light energy into chemical enengy (by
producers /by photosynthesis);
Accept rate at which {products/ organic materials] are formed/

produced

{net primary production) decreases;
Maore {carbohydrate/ glucose} is {broken down/ used hy}

respiration (than is produced by photosynthesis);

{heat lost in) respiration;

Excretion;

egeston/not all parts of the material are digestible;
not al parts eaten,

Herhivores: {difficult to digest/ less efficient at digesting}
cellulose/ have more <indigestible/ fibrous} material (in diety ;
Meject cannot digest celluloze

Carnivores:{easily digest/ more efficient at digesting } {protein/
fat};

More [egesied material/ fasces} (lost) by herbivores/ less

{eges:ad materiall fasces) lost by carnivores;

Productivity of producers higher/ primary productivity higher;
Secondary productivity higher more energy stored in

consumers;
{Less energy {used/wasted} /respiratory rate is lower} +
gualification eg.in cold blooded animals/ buoyancy;

Higher {temperature/ light} higher rate of photosynthesis;

Guestion 7 Total

1

Max 2

Max 2

Mazx 1

[8]

Question

(a)
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Marking details

Primary: environment not previously colonised/frombare

Marks
Available

2
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ToCk,

Secondary: environment has soil/previous inhabited;

(b} (i) Acidfacidic; NOT low
(i) | reature Betula Llex
pH firom 3.59600 424, | (from 35610 5.55
diffcrence of 0.68) difcrence of 0.01)
Increases Mot much/
pH/makes more no change/no
alkali/makes less effect/slight
acidic/ decrease;
Fhosphorus | (frem 3.66100 4.7 (from 3.8810 476
difference of 0.62) diference of 0.28)
Increases alot Ssmallincrease;
Mitrate (from (.64 to 064 (from 0.6610 £.57
difference of 0.14) | diference of 1.63)
Increases Verylarge
increase;
1 markforvalid COMPARISOM of each feature
(c) (i) Ulexeuropaeus
(ii)  The {invading/dominant! new/named species}{change the
soil chemistry/ nemed change};
Giving them a competitive advantage/ competition for
named resource/existing species are at adisadvantage/so
are pbetter suitedio the environment;
(d)y (i} Climaxcommuniy;
(ii) Increases;
(iiiy {C._vulgars/E. cinerea/E. tetralix! are disappearing from

PhysicsAndMathsTutor.com

plus B and plus P5;
| nese are surviving in plus u;

Mames must be included to access any marking points
Question §Total

[13]
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Question
{a) (i)
{ii}
(iii)
(iv)
(D)
(c)
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Marking details

Twao fromthe following for one mark

Crganic, protein/ amino acids’' DMA ENA ATF nucleotides/
chlorophvlll inorganic, ammoniumions/ nitrites/ nitrates;

Reject ammaonia.

C = decompaosition /decay/ ammonification/ putrefaction;

D = denitrification;

Crainage/ploughing;
encouraging aerobic conditions;

|  Rhizobium;

Il convert atmospheric nitrogan/soil nitrogen ;
Amino acids / protein;
Decompaosition returns ammonium ions to soil;

13.6kag/ha;

Any twofrom

Lrine;

faeces; Adung.

leguminous plants/ clover;
wheatabsorbs more/ needs more;

increascd drainagein ploughed fiolds;

Cuestion O total

Marks
Available

-1
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10.

. : ; Marks
Question Marking details Available
1. | (@) () | Run off / Leaching; 1
(ii) | (Farmers apply) {fertiliser / ammonium nitrate} / 1
(Spreading of) {manure / slurry};
(b) X Nitrosomonas / Nitrococcus; 2
Y Nitrobacter;
Any 2 from: 2
To be able to be absorbed by root hair cells / plant by active
transport;
Used to synthesise {amino acids / proteins / (named)nucleic
acids / nitrogenous bases};
To convert toxic ammonia into (non-toxic) nitrate;
(c) Aerobic conditions encourages nitrification / Anaerobic 2
conditions encourages {denitrification/conversion of nitrates
to atmospheric N,};
Decreases soil fertility / less crop growth / less grass growth
/ ORA;
Question 1o total [8]
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11.

12.

PhysicsAndMathsTutor.com

[tropical — agricultural crops]

(2.6 x 10*)x (2.1785 x 10%) = 5.8 x 10°
[multiply by area of Wales (km?)]

(5.8 x 10%) x 10° = 5.8 x 10"
[convert to m?]

Correct answer = 2 marks
57643110/5.8 x 10°= 1 mark

. . . Marks
Question Marking details Available
11. | (a) 1 = respiration and 1
2= photosynthesis;
(b) Provides aerobic conditions; 1
(c) Decomposer / saprobiont / saprotroph; 1
(d) Nitrogen fixation; 1
(e) Nitrifying bacteria; 1
(f Denitrification; 1
@ Rhizobium; 1
Question 11 total [7]
. . Marks
Marking details Available
(a) | (i) | (Photosynthetic efficiency is a measure of) how well a plant is 1
able to {capture/convert} light energy (and convert to biomass /
chemical energy / product) / the percentage of light captured
by the plant;
NOT rate
(ii) | Gross is the total {energy / CO,} {transferred / fixed by plant}, 1
net is total energy minus the energy lost in plant respiration /
NPP=GPP-{Respiration / R};
(b) | (i) | The higher the temperature the higher the {NPP / dry matter 1
productivity} and The higher the rainfall the higher the {NPP /
dry matter productivity};
(i) | Rainforest have high temperature and rainfall; 1
(c) | (i) | (8820+44100000)x100; 2
= 0.02(%);
Correct answer = 2 marks
(i) | (35280 — 8820) = 26460 = 2.6 x 10* 2
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13.

(iii)

(iv)

v)

s Energy is lost in transfer to {next trophic level /
description of e.g. plants to cow};

* to respiration of herbivores / movement / keeping warm
{ excretory products / not all plant {eaten / digested};

+ (Cattle produce) {Methane / carbon dioxide} /
deforestation occurs so less carbon dioxide absorbed
in photosynthesis / the burning of the cut trees
produces carbon dioxide;

» reference to greenhouse {effect / gas},

NOT global warming

Burning the biofuel increases carbon dioxide in the air and
photosynthesis removes carbon dioxide (during growth});

Question 12 total

[13]
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[1]
[1]
[1]
[1]

[Total 5 marks]
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14 @ ()  day10 [1]

(i) day 2 to day 14 [1]
(b) (i) interspecific [1]
(i) 240 [1]

(iii) adding more food/ B. pyocyneus / more food for B. pyocyneus /
remove waste. [not: more space] [1]
(iv)  increase;

Less competition for food / more food available [2]

(c) (i) dependent — death rate greater if population size is greater /
depends on population size / greater effect on bigger population
independent — death rate is the same whatever the size of the
population / depends on external factors. [2]
[not: population affecting factors)
(it) temperature / pH [1]
[Total 10 marks]

...................................................................................................................................

15.1 Secondary succession;

A
———————————————————————————————————————————————————————————————————————————————————————————————————— o
!

' Pioneer

_________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________________________________________

...................................................................................................................................

| Pyramld of energy/energy flow dlagram; | 3

1
________________________________________________________________________________________________________________________________
i r
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___________________ AeCne) e
_ |{aMcomectiorZilewr=% =
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___________________ (I birth rate s greater than deathrate . 1
""""" (i'i')""J;"66'é'féfi'éﬁ'é'fjiBiié's”éil'&h&ér"iéé'bﬁééé]'ri&i'aééiﬁ""""""'""""'J;"'""""""'1"""""""

phase/doesnt flatten off

___________________________________________________________________________________________________________________________________________________

...................................................................................................................................................

(iii) § can influence/build own environment; g 2
i can reduce death rate with medical advances/e g.; |
- can increase food supply with intensive agriculture. (any 2)

___________________________________________________________________________________________________________________________________________________

(iv) § natural disasters e.g. earthquakes; | 2

- man.made disasters e.g. wars;
- climate change;
i contraception;

AVP (any 2)

____________________________________________________________________________________________________________________________________________________
___________________________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________________
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17.

Question

@

(b)

©

(d

(e

PhysicsAndMathsTutor.com

Marking details

amino acids / polypeptides / proteins;
DNA;

RNA;

ATP;

NAD / FAD;

urea

Nitrobacter, nitrites to nitrates;

Nitrosomonas, ammonium ions to nitrites;

create aerobic conditions;
encourage nitrification;
prevent denitrification;

allow aerobic respiration in roots for active uptake;

crops absorb nitrate;
No / less decay;

Less nitrification;

Leguminous plants / any named leguminous plant;
Rhizobium / nitrogen fixing bacteria (in root nodules); Reject
nitrate fixing

Convert nitrogen gas into ammonium/ ammonia/ amino acids;

Left to decay, ploughed in;

Question 17 Total

Marks
Available

Max 2

Max 2

Max 3
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18. (a) - W - lag, X-exponential/log, Y-stationary, Z-death (allow: 2
- decline) (all correct for 2, 1 error = 1) :

...................................................................................................................................................
___________________________________________________________________________________________________________________________________________________
...................................................................................................................................................

__________________________________________________________________________________________________________________________________________________

(ii) the maximum size of population; (not: optimum size)
. ' that can be maintained/supported indefinitely/can be ;
§ sustained (owtte) g 2

___________________________________________________________________________________________________________________________________________________

...................................................................................................................................................

(iii) ay\aﬂthLy, of/competition for food/living space/mates/light;
predatlon disease/parasitism; accumulation of toxins. 2
(anyZ 1 only from competition; not: competition ungual.)

___________________________________________________________________________________________________________________________________________________

(iv) temperature/weather (extremes)/flood/fire/natural disasters |
i e.g. tsunami ayp § 1

__________________________________________________________________________________________________________________________________________________

1
___________________________________________________________________________________________________________________ e ——————————————

(v) dashed line continued in steep downward gradient g 1
(down to at least halfway between line and axis, no lag, no |
upward turn, down before dip in plotted line i.e. second '

__________________________________________________________________________________________________________________________________________________

i X
________________ e o o
1

Total 9 marks

__________________________________________________________________________________________________________________________________________________
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19. (@) (i) {maximum number / density/ size} of a population; 2
Sustained/ maintained (indefinitely) by a particular
environment/ OWTTE;

(i) 24 to 26; 1

(1) L Density Dependent max 2
nutrient / food / yeast levels;
oxygen level / concentration;
disease/ infection/ contamination;
toxins / waste products;
accept pH
NOT mates

Il Density Independent max 1
temperature;

size of container,

accept pH if not awarded in |
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20.
Question Marking details e

Available
(a) {Ammonium‘ammonia} ions/ NH,™; 1
(b) Azolobacter; 1
(C) Rool nodules; 1
(d) 1. (Rhizobium synthesises){nitrcgen containing 2

compoundsicreg} {which pass to plant'which plant can
usel allows lequmes to grow in low fertility soil;

MOT fixes nitrogen

(Flant synthesises){carbohydates/organic acids} which

8 |

passto the Rnizebium/{Flant/leghaemoglobin
provides anaerobic conditionsfor the bacteria;

MOT Flant provides protectior forthe bacteria/nutrients
passingto bazteria

Guestion 20 total [5]
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