1.
(a)
poor growth (1)

ignore thinner stem
ignore references to roots or shoots or fruits
ignore slow(er) growth
ignore wilting / drooping
not no growth
ignore references to cell growth
allow smaller / stunted / shorter (plants) / shorter stems/ smaller leaves / fewer cells but ignore ‘short plants’ or ‘short growth’


yellow leaves (1)
2

allow lose colour
allow discoloured / yellow brown / paler / loses colour
ignore brown / changes colour

(b)
(i)
proteins / amino acids / enzymes (1)
1

allow DNA / RNA / ATP / ADP / AMP
ignore cells / membranes / other structural features / chlorophyll

(ii)
(make) chlorophyll (1)
1

ignore photosynthesis / chloroplasts / keeping leaves green

(c)
acid(ic) / low pH (1)


kills / stops growth of bacteria / microbes / fungi / mould / decomposers (1)
2

allow sterilise / antiseptic
allow denatures enzymes or destroys enzymes but not ‘kills enzymes’
ignore kills germs / viruses
ignore fights off microbes
ignore stops decay
slows down decay is insufficient

(d)
(i)
hydroponics (1)
1

allow phonic spelling
allow hydrophonics
not hydrophobic

(ii)
advantage
control mineral level or fertiliser level / no competition for
minerals / control disease / no leaching / no pollution from
run off / no need for weeding (1)

ignore chemicals or no pesticides needed
ignore plant will get more minerals / fertiliser
allow control nutrients / fertilisers / minerals
eg no minerals passed to weeds scores 1
allow no need to use herbicides
allow control pests in soil
not just control pests
ignore recycle minerals
ignore no need for soil


disadvantage
lack of support (of plant) / cost of additional fertilisers / cost
of initial set up (1)
2

ignore more expensive unless qualified eg equipment more expensive scores
allow ‘expensive chemicals have to be used’
allow plants fall over or are unstable
ignore pots fall over
allow roots have no support

[9]

2.
(a)
(i)
10 cm above lettuce and


1 cm on top (1)
1

all correct for the one mark +/– 1 mm
does not need to be labelled but 0 if labels wrong
does not need to be centrally placed
ignore vertical scale

(ii)
blue-tit bar is smaller than caterpillar bar which is smaller than
lettuce bar (1)
1

allow correct diagram. Does not need to be labelled but 0 if incorrectly labelled
allow a drawn triangle correct way up e.g. [image: image1.wmf]
not ‘it’s a triangle’ as no reference to orientation
allow correct description of pyramid shape e.g. ‘it starts off bigger and gets smaller as it gets higher’
ignore ‘it is a pyramid shape’
not ‘lettuce would be the biggest box’ or ‘biggest box is at the bottom’

(b)
heat / movement / egestion / waste / respiration / excretion / death /
eaten by another animal not in food chain / not all parts eaten (1)
1

ignore eating / breathing / growth
allow ‘faeces’

(c)
denitrifying bacteria
converts nitrogen compounds / nitrates / ammonium compounds /
ammonia to nitrogen (gas) (1)

must have substrate and product for mark
e.g. denitrifying bacteria convert nitrates = 0
e.g. denitrifying bacteria convert nitrates to nitrogen = 1


nitrifying bacteria
converts nitrogen compounds / ammonia / ammonium compounds
to nitrites or converts nitrites to nitrates or converts ammonium
compounds or ammonia into nitrates (1)

ignore converts nitrogen compounds to nitrates


nitrogen-fixing bacteria
converts nitrogen (gas) or atmospheric nitrogen or N2 to nitrogen
compounds or named nitrogen compound or ammonia or
ammonium compounds or nitrates or nitrites (1)
3

[6]

3.
(a)
X = denitrifying bacteria;
Y= nitrifying bacteria;
Z= nitrogen fixing bacteria;
3

(b)
small amounts of nitrifying bacteria in the soil;
1

[4]

4.
Microorganisms cause decay;
Microorganisms become more active / reproduce faster due to higher temperature;
Ice melts to make water available to microorganisms;
3

[3]

5.
(a)
(i)
B;
1

(ii)
A;
1

(b)
Magnesium - chlorophyll; Absorbs light energy for photosynthesis;
Nitrate - Protein / amino acid / nucleic acid; Growth or any other correct eg
making enzymes // storing genetic information AW
4

(c)
(i)
any two from
cooling; photosynthesis; support
2

(ii)
diffusion; through stomata
2

(d)
windy blows molecules; water molecules away;
water molecules evaporate from leaf;
higher temperature gives water molecules greater energy / kinetic energy
water molecules evaporate more quickly
3

[13]

6.
(a)
more transpiration / more evaporation / more water lost (1)
(light) opens stomata (1)
2

must be comparison not just the plant is transpiring
ignore more light / more photosynthesis
ignore using more water
allow more humid in cupboard (1)
allow less air movement in cupboard (1)

(b)
control / see if water lost without plant (1)
1

not simply ‘fair test’

(c)
any one from:
more / quicker diffusion (1)
more evaporation (1)
1

allow more transpiration (1)
ignore more water / mass lost

(d)
(i)
plasmolysed (1)
1

ignore flaccid

(ii)
air (1)
1

[6]

7.
(a)
(i)
transpiration / movement of water / movement of minerals / support (1)
1

not transports nutrients or sugar or fertilisers
movement of water to roots i.e. wrong direction scores 0

(ii)
thick(ened) (cell) wall / contains lignin / or has a hollow lumen /
tubes / dead cells / tracheids (1)
1

ignore just ‘long’
allow dead tissue

(b)
(i)
(air) spaces (1)
allow diffusion or a correct description of diffusion
(between stomata and cells) / large surface area (1)
2

allow gaps, holes, pockets etc

(ii)
structure and reason needed for mark


broad or large surface area to get more light / thin so short
distance for gases to travel / have chlorophyll or chloroplasts
to absorb light / network of veins for transport or support /
waxy layer or epidermis transparent to let in light /

do not allow reference to spongy layer


palisade at top to absorb maximum light /

allow ‘lots of chloroplasts at the top to absorb maximum light’


waxy cuticle to conserve water / stoma or stomata for gas movement (1)
1

ignore guard cells
allow ‘allows air or carbon dioxide in or oxygen out’

[5]

8.
(a)
(i)
any two from:
could harm other organisms (1)
get into food chains / bioaccumulation (1)
some are / could be persistent / can’t be broken down / excreted (1)
2

ignore may get washed into rivers / damage to food chain
not eutrofication
allow may build up resistance (1)

kills organisms higher up the food chain = 2

(ii)
may not attract right birds / birds not insect eaters /
bird boxes may not be used (1)
1

allow birds eat other food / don’t eat the caterpillars (1)
ignore may not eat all the caterpillars

(b)
(i)
(needed to make) chlorophyll (1)
1

ignore chloroplasts

(ii)
absorb (more) light / (more) photosynthesis (1)
1

allow increase rate of photosynthesis (1)
there is more chlorophyll is not enough for mark

[5]

9.
(a)
transport / carry sugar (from leaves) / carry water (to leaves) /
support leaf / AW (1)
1

allow named sugar being carried eg glucose
allow carry nutrients / minerals or corrected named examples
not just to carry substances

(b)
transparent / let light into leaf / contain no chloroplasts (1)
1

allow see through / clear (1)
allow cells are thin / only one cell thick (1)
ignore large surface area
ignore waterproof/waxy
not absorb / trap light

(c)
(air) spaces / short distances (1)
1

not just leaves are thin
not just spongy on its own
ignore large surface area

(d)
drawing to show membrane separated from cell wall (1)
1

(e)
no cell wall (1)
1

[5]

10.
(a)
combustion (1)
respiration (1)
2

more than two answer ringed = 0

(b)
feed on dead material / AW (1)
1

allow correct description of extracellular digestion (1)
not living material

(c)
denitrifying bacteria (1)
1

more than one answer ringed = 0

(d)
make / produce / for / protein / amino acid(s) (1)
1

allow bases of DNA
not contains / provides protein / amino acid(s)

[5]

11.
(a)
(i)
(earthworms) feed on / digest / break down leaves /
cuttings / waste material(1) increase surface area (for decay) (1)
2

ignore churn up leaves / mixing soil / decay / decompose
ignore decomposers break down waste material

allow aerate / drainage / (aeration) provides O2 for (microbial) respiration (1)

(ii)
detritivores (1)
1

if not ringed allow any other unambiguous indication e.g. underlining

(b)
(i)
nitrogen-fixing (bacteria) (1)
1

allow named example e.g. Azotobacter, Clostridium, Rhizobium

(ii)
nitrifying (bacteria) (1)
1

allow named example e.g. Nitrosomonas, Nitrobacter

[5]

12.
(a)
(i)
110 (kJ) (1)
1

ignore working
mark answer on line first, if answer not on line then look for answer in working

(ii)
any one from:

need both difference and explanation


more through growth because growing more / still growing /
growing faster (1)

e.g. more active = 0
but more through respiration because they are more active (1)


more through heat / respiration because more active / playing (1)
less through heat / respiration because less active / not hunting (1)

assume unqualified answer refers to cubs but allow converse argument if they refer to adults
e.g. the adults lose less energy from respiration because they are less active


more through heat / respiration because greater SA:vol ratio (1)
less through waste because feeding on milk / more digestible food (1)
1

(b)
(i)
100 × 40/1000 (1)
BUT 4 (%) (2)
2

correct answer, no working (2)

(ii)
food is more indigestible / can not digest cellulose (1)
1

ignore respiration
ignore zebras are herbivores / eat grass / different food from lions

[5]

13.
(a)
advantage:
no run off / no washing off / no leaching / no eutrophication (1)

ignore stays put
ignore natural / organic
ignore just cost


disadvantage:
rotation of crops required or only peas and beans
could be grown / only provides nitrates but other minerals
may be needed / may build up pest or weed problem (1)
2

allow cannot grow more valuable crops all the time
allow reduces biodiversity
allow cannot control / know the amount of nitrate added to soil (1)
ignore yield less / grow less
ignore affect on food chain

(b)
producing as much food as possible / AW (1)
1

allow small space with a large number of animals (1)
allow a lot of one type of crop in a small area (1)
allow descriptions of named examples
ignore use of herbicides/pesticides/fertilisers
not just produces more food
not over farming

(c)
(i)
to make proteins / amino acids / enzymes (1)
1

ignore chlorophyll
not contain protein/amino acids/enzymes

(ii)
moves from low to high concentration / against a
concentration gradient (1)
requires energy / energy from respiration (1)
2

allow uses carrier molecules (1)
allow use of diagram

(iii)
any one from:


increased water evaporated (from leaves) / increased transpiration /
increased water flow through plant

allow more water is transported (1)
not just more nitrates transported
not nitrates evaporating


increased active transport of nitrate / increased respiration (1)
1

not just more energy
ignore rate of photosynthesis is greater

[7]

14.
(a)
any two from:

assume it refers to leaves
ignore references simply to flowers / plants
ignore photosynthesis in answers since in question


wide / broad / large surface (area) - to absorb light / energy (1)

allow sunlight / sun’s rays but ignore sun
ignore flat / big / large leaves
allow catch / capture / exposed to / hit by / take in light but ignore attracts light


chlorophyll / chloroplasts - to absorb light (1)

ignore chlorophyll for photosynthesis
ignore green
allow higher level answers e.g. more chlorophyll near top surface of leaf


thin - for gas exchange / absorb CO2 / release O2 / diffusion of gases /
movement of gases (1)


veins - to transport sugar / food / water (1)

allow xylem to transport water
allow phloem to transport sugar / food
ignore phloem to transport water


stomata / pores - for gas exchange / absorb CO2 / release O2 /
diffusion of gases (1)
2

allow correct reference to arrangement i.e. avoid overlapping – to absorb light (1)
allow correct reference to orientation i.e. leaves move towards light – to absorb light (1)
allow transparent epidermis to allow light to enter leaf (1)
ignore cuticle

(b)
any two from:
evaporation (inside leaf) (1)
diffusion (outside) (1)
through stomata / pores / between guard cells (1)
2

(c)
(i)
C (1)
1

(ii)
turgid (1)
1

if not ringed allow any other unambiguous indication e.g. underlining

[6]

15.
(a)
(i)
[image: image2.wmf]
3 correct (2)
2
1 or 2 correct (1)

if more than 3 lines drawn, deduct 1 mark for each incorrect line (to minimum = 0)

(ii)
xylem (1)
1

not phloem, i.e. xylem and phloem = 0

(b)
(better) control of minerals / control of disease (1)
1

allow no leaching / no disease
ignore references / cost / yield / quality / profit
ignore references to water availability / protection from pests

[4]

16.
(a)
2000 (1)
1 (1)
2

(b)
correct lengths (1)
correct sequence and labelled (1)
2

hawk – 4 little squares
thrush – 8 little squares
caterpillar – 16 little squares
allow off centre pyramids

[4]

17.
(a)
warmer / bacteria are more active / bacteria multiply faster /
more bacteria present (1)
1

allow more heat / higher temperature
allow microbes / fungi multiple faster
ignore sunnier / more light
not heat dries them up
not just high temperature

(b)
respiration / bacteria / fungi / saprophytes / decomposers /
micro-organisms / microbes (1)
1

ignore insects, worms
not just decomposition/rots /decays
not photosynthesis

(c)
any two from:
increase surface area (1)
increase rate of decay (1)

allow more respiration / more decomposition
ignore just helps it decay


digestion / breakdown with enzymes (1)
aeration / allow oxygen in / churning / to make holes(1)
2

ignore just eat / feed
allow mixing

[4]
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