












· Diagram labels (keywords 1-9):
1 filament, 2 anther, 3 ovary, 4
stigma, 5 petal, 6 stamen, 7
carpel, 8 stem, 9 sepal.

8 - Stem (green stalk that supports the plant)

3 - Ovary (female part; the ovules/seeds are made here)
7 - Carpel (female part, consists of stigma, style and ovary)
1 - Filament (supports and holds the anther; part of the stamen)
6 - Stamen (male part of the flower; makes pollen, made of
anther and filament)

6 - Stamen (made up of anther
and filament)
9 - Sepal (special leaves forming
a ring at the bottom; protect the
bud)

4 - Stigma (sticky to catch pollen)

8 - Stem (top of the stalk where
the flower parts are attached)



Name the flower you were given, e.g. lily, daffodil or tulip.

Count the petals on your own flower, e.g. 3, 5 or 6.

The colour you observed, e.g. yellow, white or pink.

· Stick or draw one petal in the box and label
it 'petal'; in the other box draw the flower
with half the petals removed.
· Stamen box: anther (top, covered in pollen)
and filament (stalk). Carpel box: stigma
(sticky top), style (stalk) and ovary (swollen
base).



Count the stamens on your flower, e.g.
6 (look for the anthers on their stalks).

e.g. the anthers are covered in yellow pollen dust and the
stigma feels sticky.



· Continue the pollen tube down through the style until it
reaches an ovule inside the ovary.
· Labels: stigma (top), style (the stalk), pollen tube (growing
down the style), ovary (base) and egg cell (inside the ovule).

When a pollen grain lands on a stigma, a pollen tube starts to grow.

This tube grows down the style and into the ovary.

It then grows towards an ovule. Here it finds an egg cell.
The nucleus from the pollen then joins with the nucleus in the egg cell.
This is called fertilisation. An embryo now grows inside the ovule.
The ovule turns into a seed.



· Flower diagram labels: Carpel, Style, Stamen, Anther,
Ovary, Filament, Petal, Ovule, Sepal.



Seeds need water, oxygen and a suitable
warm temperature to germinate; seedlings
then need light to photosynthesise and grow.

Factors: amount of light, amount of water, temperature, type
of soil or fertiliser, depth of planting, number of seeds.

Keep all other variables constant:
same number of cress seeds (10),
same volume of water (5 cm3), same
temperature and identical dishes.

The amount of light, e.g. 0 h, 6 h and 12 h of light a day (dark cupboard,
windowsill, under a lamp).

Measure the height of each seedling with a ruler in mm, from the cotton wool to the tip of the shoot.

10 cress seeds and 5 cm3 of
water in each petri dish, on damp
cotton wool.

Count how many seeds germinate each day and measure the height (mm) of every seedling after 7 days.

State the variable you will change
and how, e.g. change the light
intensity by moving the lamp to
different distances from the plant
(10, 20, 30, 40, 50 cm).



A line graph, because the independent variable is continuous (numbers) and a trend is shown; bar
charts are only for categories.



How does the amount of light affect the number of cress seeds that germinate and the height of the seedlings?

Hypothesis: seeds given more light
will germinate in greater numbers
and grow taller because light is
needed for photosynthesis to make
glucose for growth.



Independent variable: amount of light.
Change it by placing the dishes in a dark
cupboard, on a windowsill and under a
lamp (12 h of light a day).

Dependent variable: number of seeds germinated (count) and height of each seedling in mm, measured with a ruler after 7 days.

Control variables: same type and
number of seeds (10 cress), same
volume of water (5 cm3), same
temperature (20 C) and identical
dishes. Use a measuring cylinder,
thermometer and stopwatch to keep
them constant.

· Labelled diagram: petri dish, damp cotton wool, 10 cress seeds, light source (lamp/cupboard/windowsill), ruler,
thermometer.



1. Put the same amount of cotton wool in each of 3 petri dishes and add 5 cm3 of water with a measuring cylinder.

2. Put 10 cress seeds on the cotton wool in each dish, spread out evenly with tweezers.

3. Put dish A in a dark cupboard, dish B on a sunny windowsill and dish C under a lamp (12 h light a day).

4. Add 2 cm3 of water to each dish every day so the cotton wool stays
damp.

5. After 7 days count the seeds that germinated and measure
each seedling's height in mm with a ruler. Repeat 3 times.

Safety: wear safety goggles, mop up spilled
water so nobody slips, and take care with the
lamp because it may get hot.

Reliability: repeat the experiment 3 times and calculate an average; use the same number of seeds and measure in the
same way each time.



· Results table headings: Amount of light, Dish, Number germinated (repeat 1/2/3), Average number
germinated, Average height after 7 days (mm).

Observations: the seedlings in the light turned green as they grew and the cotton wool had to be watered daily; the
seeds in the cupboard grew tall, thin and yellow.



· Draw a bar chart of average number germinated and average height against amount of
light, with a title, labelled axes with units and a key. Attach it to the report.
Trend: all dishes germinated a similar number of seeds, but seedlings in the light grew
taller and greener than those in the dark, which were yellow and weak. No obvious
anomalies.

Conclusion: light affects
seedling growth because it is
needed for photosynthesis,
which makes the glucose a
plant uses to grow, so
seedlings kept in the dark
were yellow and weak.



Results were fairly reliable: each condition was repeated 3 times and averaged. The method answered the research
question because only the amount of light was changed.

Problems: the lamp dish dried out, seeds clumped together so they had different amounts of water, and measuring curved shoots with a ruler was inaccurate.

Issue: the lamp dish dried out so its seeds
had less water (unfair test). Improvement:
add exactly 2 cm3 of water with a
measuring cylinder to every dish each day
and keep all dishes at the same room
temperature.



GMO and the Environment. FOR: GM
crops can be made to resist pests,
disease and drought, giving bigger
yields and less pesticide. AGAINST:
GM pollen may spread to wild plants
and reduce biodiversity.

Greenpeace. AGAINST: GM crops are not proven safe and
could harm wildlife; there is little long-term evidence. FOR:
GM crops could reduce the amount of chemical spraying.



Bayer (biotechnology company). FOR:
GM crops are thoroughly tested and
help farmers produce more food.
AGAINST: a company that sells GM
seeds may exaggerate the benefits.
Fuse School. FOR: explains how GM
crops are produced and their
advantages. AGAINST: only briefly
mentions the risks of genes spreading
to wild plants.

Ted Ed. FOR: GM crops can increase food security and reduce
hunger. AGAINST: ethical concerns and environmental risks,
and seeds are patented so farmers must buy them each year.



Claim: GM foods should be allowed in our food supply, but only if they are
safety-tested and labelled, because they can help feed a growing world population.

Evidence 1: GM crops engineered to resist pests give higher yields, so less land is
needed to grow the same amount of food.

Evidence 2: crops that need fewer pesticides mean less chemical
pollution of soil, rivers and drinking water.

Evidence 3: GM foods such as golden rice contain extra vitamins, which can
reduce deficiency diseases in poorer countries.

Evidence 4: there is little long-term evidence about the effects of GM food on
human health or on wild plants, so caution and labelling are needed.









· Highlight in one colour how plants get materials to grow (carbon dioxide diffuses from the air through the stomata; water is taken from the soil by the roots) and in another colour
what happens to the products (glucose is used in respiration or changed into starch, cellulose, proteins, oils and fats to make new cells and increase biomass).



Potato - stem (tuber) - starch: yes (blue-black). Bread - wheat seed - starch: yes. Apple - fruit - starch: no. Carrot - root - starch: no.

No - only some parts contain starch. The
potato and bread turned blue-black, but
the apple and carrot did not.

Yes - some contain much more starch than
others. Potato gave the strongest blue-black
colour, so it contains the most starch.

e.g. a potato stores starch in its underground stem so the plant has an energy
store to make new shoots grow in spring, before the leaves can
photosynthesise.



Foods without starch are eaten for other nutrients - vitamins, minerals, fibre, protein and water - and for their taste and texture, not for energy (e.g.
fruit and vegetables).



Carrot - root; Celery - stem; Lettuce - leaf; Broccoli - flower; Apple - fruit

Potato - stem (tuber); Runner
bean - fruit (pod containing
seeds); Tomato - fruit; Hazel -
nut (seed)

Photosynthesis.

Hazel nuts (or the runner bean
seeds) - seeds store protein
and fat for the new plant as it
germinates.

Potato - it stores a lot of starch in its stem tuber.



Photosynthesis.
· Label the chloroplasts (the green
discs) - this is where glucose is
made and starch is stored.

potato

As a store of energy for the plant to use later, e.g.
for growth or when it cannot photosynthesise.

· Drawing: many hexagon-shaped glucose units joined in a long line like a chain, with a straight line drawn
between each glucose molecule.

· Label the cell wall - cellulose is found in the cell wall.
· Label the cell membrane (and cytoplasm) - oils and fats are used to make cell membranes.

glucose + oxygen -> carbon dioxide + water (+ energy)

· Label the cytoplasm - aerobic respiration happens in
the cytoplasm of every cell.



A crop is a plant that farmers
grow and harvest in large
quantities, usually for food,
fuel or other uses.

Food crops (cereals,
vegetables, fruits), oilseed
crops, fibre crops (e.g.
cotton), and biofuel crops.

Rice: carbohydrate; China, Philippines;
flooded paddy fields. Maize: starch;
Canada, China, Australia; food and
animal feed. Soybean: protein/oil;
China, Brazil. Cotton: fibre; China,
Australia, Brazil. Canola: oil; Canada.



Banana: carbohydrate and
potassium; Philippines, Brazil;
tropical climate. Wheat: starch;
China, USA; made into flour/bread.
Sugarcane: sugar; Brazil, India;
used to make ethanol fuel.



· Label the parts of the
microscope: eyepiece,
objective lenses, stage,
stage clips, coarse and
fine focus knobs, arm,
base and
mirror/illuminator.

Total magnification = eyepiece magnification (10x) x objective lens magnification.

4x objective -> 40x total; 10x objective -> 100x total; 40x objective -> 400x total.



Chloroplasts look like small green oval
granules inside the cells; they contain green
chlorophyll, which is why they are green.

· Draw one pondweed cell seen under medium power using a pencil and solid lines; label the cell wall and the chloroplasts (green oval granules).



Starch granules are stained blue-black
by iodine solution, so they appear as
dark blue-black grains inside the cells.

· Draw one banana cell seen
under medium power; label
the starch granules (stained
blue-black) and the cell wall.



Measure the drawn sperm cell image length, convert to um (1 mm = 1000 um), then magnification = image size / actual size (53 um).

Measure the drawn cell diameter in mm
and convert to um; magnification =
image size / actual size (8 um).

Measure the drawn chloroplast length
in mm and convert to um; magnification
= image size / actual size (5 um).



Measure the drawn white blood cell diameter in mm, convert to um; actual size = image size / 2700.

Measure the drawn xylem vessel diameter in mm, convert to um; actual size = image
size / 650.

Measure the drawn cilia length in mm, convert to um; actual size = image size / 2000.

























I predict that as the light intensity increases the pondweed will produce more oxygen
bubbles, because light energy is needed for photosynthesis.

Independent variable: light intensity - I will change it by moving
the lamp to different distances from the pondweed (10, 20, 30,
40 cm).



Yes - the results support my prediction, because the data
show the predicted trend (more light gave more oxygen
bubbles).



water oxygen

glucosecarbon dioxide

Photosynthesis.

During the day, mainly between about 6 am and 6 pm (daylight
hours), when photosynthesis was happening; the carbon
dioxide concentration falls then.
Around midday (roughly 10 am to 2 pm), because the sun is
highest in the sky then, so the light is brightest.

Photosynthesis uses up carbon dioxide and only happens in
the light; it is fastest when the light is brightest.

Oxygen (given off during photosynthesis).

The number of bubbles would go down: moving the lamp further away reduces the light intensity, so
photosynthesis slows down and less oxygen is produced.

Because light intensity decreases as the distance from the lamp increases, and photosynthesis
needs light; less light means a slower rate.

The number of bubbles would go up: extra carbon dioxide
makes photosynthesis faster, so more oxygen is produced.

Because carbon dioxide is a raw material of photosynthesis; the more CO2 available, the faster
the reaction can go (up to a limit).



About photosynthesis and
respiration - how plants make
food using light and how living
things release energy from food.

Describe the word equations for
photosynthesis and aerobic
respiration; explain the factors
that affect the rate of
photosynthesis.







PLUS: Renewable fuel - we
can grow more crops, and
plants absorb carbon
dioxide as they grow, so
burning it adds less CO2 to
the atmosphere.
MINUS: Takes land away from growing
food, may reduce biodiversity, and lots
of energy (fertilisers, processing) is
needed to make it.

INTERESTING: Henry Ford ran Model T cars on ethanol and
early diesel engines ran on peanut oil - biofuels are not a new
idea.





Biofuels are fuels made from plants grown today, for example ethanol from corn or sugarcane and biodiesel from vegetable oil.

From crops grown today such as corn, sugarcane and oil palm; the plant material is broken down using
fermentation, chemical reactions and heat.

No - Henry Ford planned to run his Model T cars on ethanol in the early 20th
century, and early diesel engines ran on peanut oil.
Huge deposits of petroleum were discovered, which kept gasoline and diesel
cheap, so biofuels were largely forgotten.

Rising oil prices and growing concern about global warming
caused by carbon dioxide emissions have made biofuels
popular again.



Yes - biofuels generally cost more than petrol/diesel because growing and processing the crops uses a lot of energy, and
they are made in smaller quantities.

Renewable (we can grow more crops), reduce carbon dioxide emissions because plants absorb CO2
when growing, and reduce dependence on fossil fuels.

Partly - they release less CO2 than fossil
fuels, but making fertilisers and
pesticides and processing the plants
uses energy, often from fossil fuels.

Yes - land used for fuel crops is lost for growing food, habitats and biodiversity can be harmed, and
producing biofuels uses large amounts of energy.

Yes - biofuels made from grasses and saplings contain more
cellulose, so they could be more efficient and emit less
carbon dioxide than corn ethanol.



· Draw a table with columns: Name | Kingdom | Group(s) |
Reason, and complete it for each organism from the exhibition.
Example row: Ant | Animal kingdom | Arthropod, insect | It has
six jointed legs and a body in three sections.



· Label the pictures: flowering plant (flowers, seeds inside fruits), conifer (needle-shaped leaves, seeds in cones), fern (large
leaves, reproduces by spores), moss (thin leaves, no roots, reproduces by spores).

Across 3: conifers - a fir tree is a conifer.

Down 1: mosses - a group of small plants that make spores.

Down 2: spores - ferns reproduce using these.

Across 5: flowers - things made by some plants which are often brightly coloured.

Down 4: fruit - contains seeds from a flowering plant.

Across 7: reproduction - seeds and spores are used for this.

Down 6: cone - contains seeds from a conifer.
Across 8: leaves - conifers have needle-shaped ones.



Conifers

flowering plants

Conifers

cones

Flowering plants

flowers

Ferns

spores

Mosses

Xylem vessels

water

photosynthesis

respiration

· Question 2 - research task: name one plant from each group and say which group it belongs to. Example answers given in the table below.
Conifer - Scots pine (Pinus sylvestris)
Fern - male fern (Dryopteris filix-mas)

Flowering plant - dandelion (Taraxacum officinale)
Moss - haircap moss (Polytrichum commune)



· Follow the key from the top: the animal shown has
a shell, so it goes to statement 2, and it has one
muscular foot, so it is C (a snail).

C - it has a shell and one muscular foot (a snail).

· Follow the key: wings present, then two pairs of wings visible,
so the animal is B (an insect such as a butterfly).

B - two pairs of wings are visible, so it is an insect (e.g. a butterfly).

The bird is the animal with wings present and legs present; only one row (B) has x in both columns.

B - a bird has both legs and wings present, so it must be the animal with x in both the legs and the wings column.



· This page is a
picture/diagram plate (key
diagrams and photographs);
it carries no written
questions - no written
answers are needed, the
drawings are used with the
identification keys.



· Table 1.1 and the drawings (A, B, C) are picture plates for the classification-key work;
no written answers needed - they are used with the arachnid key on page 65.



· Write the letter of each species in the box beside the key
statement. Letters A-G below are given in key order,
with the feature that identifies each species.
A - Abaliella dicranotarsalis (tail present) - already
done for you

B - Tegenaria domestica (hairs on the legs)
C - Odielus spinosus (no hairs on the legs)
D - Chelifer tuberculatus (body segmented)

E - Poecilotheria regalis (two body parts about the same size)

F - Tyroglyphus longior (body covered in long hairs)

G - Ixodes hexagonus (body not covered in hairs)



1 Has chloroplasts (green) -> go to 2; no chloroplasts -> go to 3.2 Has a flagellum for movement -> Chlamydomonas; has cilia -> Euglena.
3 Has cilia -> Paramecium; has a stalk -> Vorticella; no fixed shape and moves
with pseudopodia -> Amoeba.



· Model answers use four similar animals (big cats). Any four closely
related animals with correct common and scientific (binomial) names
are acceptable.

Animal 1 - Common name: lion; Scientific name: Panthera leoAnimal 2 - Common name: tiger; Scientific name: Panthera tigris

Animal 3 - Common name: leopard; Scientific name: Panthera pardusAnimal 4 - Common name: jaguar; Scientific name: Panthera onca

1 Has a mane -> lion; no mane -> go to 2.2 Has stripes -> tiger; no stripes -> go to 3.

3 Has large rosette spots -> leopard; has smaller rosettes with
a spot in the middle -> jaguar.



· Arrows must point in the direction of energy
flow - from the organism that is eaten to the
organism that eats it ('eaten by').

· Completed food web: grass ->
grasshopper -> monkey -> leopard;
grass -> mouse -> snake -> ocelot;
grass -> rhinoceros -> lion; Acacia
leaves -> giraffe/rhinoceros -> lion;
grasshoppers -> drongo birds ->
mongooses; Acacia
leaves/shrubs/grass -> impala ->
leopard; dead leopards, mongooses
and rhinoceros -> vultures.



· Picture page (savannah animals
and plants) to be cut out for the
food-web activity on page 68; no
written answers.





· Picture/diagram page (savannah
organisms); no written questions - no
written answers needed.





· Pyramid of numbers for chain A (grass -> rabbit -> fox): very wide base of many grass plants,
a narrower middle layer of rabbits, and a tiny top of foxes.

· Food web joins all three chains: grass and wheat are the producers; rabbits and mice are primary
consumers; foxes and grass snakes are secondary consumers.

grass (or the wheat field)

rabbit (or mouse)

fox (or grass snake)

The number of grass snakes would decrease, because
their food supply has disappeared.

Grass snakes feed on mice, so with fewer mice there is less food; fewer grass snakes can survive and breed.

The number of rabbits might increase, because there is less competition for the plant food.

With fewer mice eating the wheat and grass, more plant food is left for the rabbits, so more rabbits survive and reproduce.



· Chain a: grass -> rabbit -> fox.
Pyramid of numbers: many grass
plants at the base, fewer rabbits,
fewest foxes at the top.

· Chain b: oak tree -> caterpillar -> robin -> owl. Pyramid of numbers: one oak tree at the base with many
caterpillars above it, so the pyramid is inverted (narrow base, wide second layer).

· Chain c: lettuce -> slug -> thrush. Pyramid of numbers: many
lettuce plants at the base, fewer slugs, fewest thrushes at the top.

· Extra chain: cat -> flea. Pyramid of numbers:
one cat at the base with many fleas above it
(an inverted pyramid).

corn -> chicken -> human

· Pyramid of numbers: 10000 corn plants at
the base, then 40 chickens, then 1 human
at the top.
corn -> human
· Pyramid of numbers: 1000 corn plants at the
base and 1 human at the top.

The number of organisms decreases as you go up the pyramid.

The organisms get larger in size as you go up
the pyramid.

Ten times more (10000 / 1000 = 10), so Farmer Green needs ten times as many corn plants.

Energy is lost as heat at every stage of a food chain, so feeding plants straight to people wastes far less energy and needs less land.



Because the producer is a single large oak tree but it supports many thousands of insects, so the
base is narrow and the pyramid is inverted.

Trophic level 3 - the ladybirds are secondary consumers.

oak tree -> aphid (greenfly) -> ladybird

The mass of living material (the dry mass of the organisms) at each trophic level.

· Pyramid of biomass: a broad base (large mass of oak tree) tapering upwards, because the mass
of living material gets smaller at each higher trophic level.

Because the amount of water inside organisms varies (e.g. with the weather),
so dry mass is used to make the measurement fair and comparable.

Because it grows new leaves in spring and summer (biomass increases) and loses its leaves
in autumn and winter (biomass decreases).

It is lost - mostly as heat from respiration, and some in waste (faeces and urine) and in movement.

Because energy is lost at every stage (as heat from respiration and in waste), so less energy and
material is available to pass on up the pyramid.

Biomass decreases going up: primary consumers 0.6 g/m2 but secondary consumers only 0.2 g/m2, so about a third of the
mass is passed on; the rest is lost as heat.



Ecologist - a person who studies habitats.

Habitat - the place where an organism lives.

Population - the number of organisms
of one species living in a habitat.

Humidity - how much water vapour there is in the air.

Community - all the different organisms living in the
place.

Quadrat - a sampling square used to estimate plant populations.
Environment - the surroundings of an organism.

Light intensity - how bright the light is.

b All the organisms living on the grasslands: lions, gazelles, zebras, wildebeest, acacia trees and grasses.

c The grasslands of Africa (the area where the lions live).



Model rows: Camel - hump stores fat - desert; Polar bear -
thick fur and fat - Arctic; Fish - gills - water; your row: e.g.
Penguin - streamlined body and flippers - cold sea.
· Table columns are Organism / Adaptation / Reason. For each
adaptation give the reason linked to where the organism lives,
then fill the last row with an organism of your choice.



· Drawing must be labelled: thick fur/blubber, gripping claws, camouflage colouring, sheltered nest in a cave, water source,
food source, short ears/limbs.

Eats lichen, moss, berries from high branches and small animals in caves; gets water by melting snow/ice or from
the food it eats.

Moves using strong stout legs and sharp claws with grip pads
to climb steep rocky ground in strong wind; small body size
keeps it steady.
Protection: thick oily fur coat and layer of fat to keep warm
and keep out wet wind; small ears and short limbs reduce
heat loss; white/pale colour for camouflage.



· Full-page image/figure with
no readable answer
spaces - no written
answers required
(continuation of the page
78 creature design).



Microplastics are pieces of plastic smaller than 5 mm (often
too small to see). They come from larger plastic items
breaking up in sunlight and waves, and from microbeads and
fibres washed out of clothes.
Microplastics are eaten by plankton and small fish, which are
then eaten by larger fish and animals, so the plastic passes
along the food chain.
Bioaccumulation is the build-up of a substance (microplastics
and toxins) in an organism over time, because it is taken in
faster than it is removed. It increases up the food chain.

The fish and seafood humans eat contain the
built-up microplastics and the toxins attached to
them, so humans take in plastic too, which can
cause illness and harm health.

Refuse/reuse plastic bags and bottles, recycle, pick up litter,
improve waste collection. This stops plastic reaching the sea,
so less is eaten by animals and less enters the food chain.



· Word search: circle all the
listed words in the grid
(ALTERNATIVE, PLASTIC,
GYRE, SINGLE USE,
HEALTH, BOTTLE,
POLICY, STRAW, LAND,
CHANGE, RECYCLE,
TOXINS, CURRENT,
MAGNET, RETHINK,
TURTLE, DOLPHIN,
NURDLE, REUSE,
WATER, OCEAN,
EDUCATION, RIVERS,
WHALE, FISH,
PLANKTON, SEABIRD).



· Crossword grid is only partly legible on the scan.
Clues read: 4 across island drowning in plastic; 6
across behavioural change starts with
AWARENESS; 8 across RECYCLE; 14 across
RETHINK; 2 down 12 MINUTES; 3 down
CHANGE; 9 down NURDLE.
PLASTIC
AWARENESS
MINUTES

RECYCLE

CHANGE
FOOD

JELLYFISH

ENTANGLEMENT
REFUSE
NURDLE
RETHINK
SOLUTION
POLLUTION



· Count the squares of the 10 x 10 grid
that are shaded (grass). Percentage
cover = (number of shaded squares /
100) x 100. e.g. 24 shaded squares =
24% cover.
Take many more samples (throw the quadrat many more
times) at random points and then average the results, so the
estimate is more representative and accurate.

· Bar chart: plant A-E along the x-axis, number of plants on the y-axis, two bars
per plant, with a key for 'rarely walked on' and 'frequently walked on'.

b Plant A is most affected - it
has far fewer plants in the
frequently walked-on area
than in the rarely walked-on
area.
c The least affected is the plant
whose numbers are almost the
same in both areas (e.g. plant E,
which is not changed by
trampling).

d Plant A is badly affected: being walked on crushes the plants and compacts the soil, so far fewer plants survive where people walk.

e Plant D is only slightly affected - its numbers change very little, so it can survive being walked over.



a 0.5 m x 0.5 m = 0.25 m2
b 10 x 0.25 m2 = 2.5 m2 sampled in total.
c Yes - the average % cover per quadrat
is an estimate of the % cover of the whole
playground, because the squares were
chosen at random.



1 Fairly reliable, because 10 squares
were chosen at random, but only a
small part of the playground was
sampled, so the estimate is not exact.

2 Sample more squares (bigger sample)
and repeat the sampling several times,
then average the results; use random
numbers so the sample is unbiased.

3 Use the same sized quadrat each time, place it accurately in
the centre of each chosen square, count a square only when
50% or more is covered, and have another person check the
counts.



male and female

· Flower diagram labels: stamen (male - anther + filament), carpel (female - stigma, style and ovary containing ovules), petal,
sepal.

Pollination
anther
stigma
ovary
male gamete
Fertilisation
ovary

gamete egg cell

Q: Pollen from the anther lands on the
stigma. A pollen tube grows down the style
to the ovary. The male gamete travels down
the tube and fuses with the female gamete
(egg cell), forming a zygote - fertilisation.

temperature

water
oxygen



photosynthesis
carbon dioxide
light
Light energy
chloroplasts

chlorophyll

· Palisade cell drawing to label:
cell wall, cell membrane,
cytoplasm, nucleus, vacuole
and chloroplasts.

starch

cellulose

Iodine

· Starch test diagram: boil the leaf in water, then in boiling ethanol (removes chlorophyll), wash it, then test with
iodine solution - blue/black shows starch is present.



oxygen
The rate of photosynthesis can be
measured by counting the number
of oxygen bubbles released per
minute (or by collecting and
measuring the volume of gas).

Light intensitycarbon dioxide

energy
plants

carbon dioxide
carbon dioxide

The main biofuels are bioethanol (from sugar cane/maize) and biodiesel (from plant oils).

More advantages: renewable, cheap,
carbon neutral. More disadvantages:
forests cleared destroy habitats, CO2
released when land is cleared, and
crops compete with food supply.



· Revision summary page - sentences are complete in the
booklet, so no written answers are needed. Key words:
habitat, physical environmental factors, environment,
microhabitat, community, population, resources, adaptation,
distribution.













· water + carbon dioxide · glucose + oxygen

· releases energy from food



· absorb as much sunlight as possible
· glucose and oxygen

· to store energy



· they use up carbon dioxide

· more companies could make profits



· when two sex cells join together

· a pollen tube



· an ecologist· a pooter



The living things: blackbird, snail, bracken plant and tree. A community is all the populations of living organisms in a habitat.
· where organisms are found in a habitat

Water and light - plants also compete for minerals and space (not heat or oxygen).

· there are more lettuces for
rabbits to eat



A green plant, e.g. lettuce or grass - producers make their own food by photosynthesis.

The food chain with most organisms at the base and fewest at
the top, e.g. lettuce -> slug -> bird (numbers fall at each level).

The food chain whose numbers decrease at each level, e.g. lettuce -> slug -> bird (most organisms at the base).

· oak tree · caterpillar · bird
A pyramid of numbers.





Appendix - answers with no space on the original page

These belong to the printed question on the page shown.

p76: Microhabitat - a small area in a habitat where organisms live.

p76: a 150 lions.

p76: Extension: food (prey) supply, disease, hunting/poaching, drought, competition, predators, loss of habitat.

p86: When a seed germinates, the seedling emerges from the seed coat (it grows out of the seed).

p90: Revision summary page - complete. Key points: classification, kingdoms, four plant groups (mosses, ferns,
conifers, flowering plants), and sampling methods (pitfall traps, Tullgren funnel, tree beating, pond dipping, sweep
net).


