Year 8 Term 1 Science

FOmE
Learning




Year 8 Home Learning Booklet — Term 1

Instructions:
e Complete 1 section per week
e Bring this booklet to the lesson specified by your teacher for them to
check

e Your work will either be self-assessed or marked by your teacher

Home Learning Day & Date to Hand In Week Period | Checked by
Number Teacher

1 A B

2 A B

3 A B

4 A B

5 A B

6 A B

Periodic Table and GCSE Physics Equations are on pages 2 and 3
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GCSE Physics Equations 1

HT = Higher Tier only equations

1 5
Kinetic energy = 0.5 x mass x (speed) Ex=—mv
s
elastic potential energy = 0.5 = spring constant x (extension) Ec=Zke
gravitational potential energy = mass x gravitational field strength = height Ex=mgh
change in thermal energy = mass x specific heat capacity * temperature change AE=mc AR
energy transferred E
power = 9 , P=—
tirme i
work done W
power = ———— P=—
tirme H
- useful output energy transfer
efficiency = , P oy
total input energy transfer
, useful power output
efficiency = .
o y total power input
charge flow = current = time =1t
potential difference = current = resistanca F=1HR
power = potential difference = current P=]
power = (current)® = resistance P=FR
energy transferred = power x time E=Pt




GCSE Physics Equations 2

HT

HT

HT

energy transferred = charge flow = polential difference

E=QV

potential difference across primary coil ® current in primary coil =
potential difference across secondary coil x current in secondary coil

Vo lp=V: 1,

densit mass r = -
ity = =7
¥~ Volume ! ¥
thermal energy for a change of stale = mass = specific latent heat E=mlL
weight = mass x gravilational field strength W=mg
work done = force = distance (along the line of action of the force) W=Fs
farce = spring constant = extension F=ke
distance travelled = speed = time =y
_ change in velocity Av
acceleration = . a=—
time taken i
(final velocity)® — (initial velocity)® = 2 = acceleration = distance V—ut=2as
resultant force = mass » acceleration F=ma
momentum = mass x velocity p=mv
iod 1 r I
riod = ——— =icA
per frequency b
wave speed = frequency = wavelength v=pF A
force on a conductor (at right angles to a magnetic field) carrying a current = F=BIl

magnetic flux density x current * length




Week 1 - Scientific Skills

1. The dependent variable is...

a The thing we change

U The thing we measure

O Something we keep the same
2. The independent variable is...

a The thing we change

O The thing we measure

O Something we keep the same
3. Choose the correct word:

Control/Wild variables are things in the experiment that we keep the same/different. This is
so that we know that any change we ignore/observe is because of the thing we
changed and not/always something else.

4. Charlie has a hypothesis that bigger chickens lay more eggs. To find out whether this is
true, she measures the mass of her chickens and records how many eggs they lay in one
week.

a) What is her independent variable?

b) What is her dependent variable?

c) Suggest three control variables which she needs to keep the same for her results to
be valide




5. Finish labelling the x- and y-axis

6. Plot your data. The first point has been done for you.

7. Draw a line of best fit using a ruler.

2.0

1.0

Time {min) Distance (m/s)
5 1.1
10 2.1
15 3.3
20 4.2
25 5.2

.........

Time (min)




Week 2 - Food Chains and Webs

A food chain is a way of showing what eats what. For example, the diagram below
shows that grasshoppers eat grass.

Grass Grasshopper Snake Hawk
W — R — s — 4
Producer Primary Secondary Tertiary

Consumer Consumer Consumer

Below are some important definitions:

Producers Organisms that make their own food through
photosynthesis.

Primary consumer Animal that eats the producer.

Secondary consumer Animalthat eats the primary consumer.

Tertiary consumer Animal that eats the secondary consumer.

Herbivore Animal that eats only plants.

Carnivore Animal that eats other animals.

Omnivore Animal that eats both plants and animals.

Predator An organism that eats another organism.

Prey The organism that a predator eats.

Usually, patterns of eating are more complicated than a simple food chain. A food web
contains lots of food chains linked together.

Hawk

Tertiary
\ Consumers
\ Rat / Snake

Secondary
! Consumers
Rabbit Grasshoppﬂ/
\ Primary

Consumers

\ Carrot Corn Grass
bg w Producers



Each part of afood chain/web is linked to others. For example, if all the carrots in the
food web above died then there would be fewer rabbits (as they’d have less food to eat).

Q1. Describe what a producer is.

Lettuce Slug Sparrow

®——— 4 — A4

Use the food chain above to answer the following questions.

Q3. The produceris ........ccocoevvveviieecnenn .

Q4. The secondary CONSUMEr S ....c.ccooovevevireiieennn,
Q5. The prey of the hawkis ...,

Q6. The predator of the slugis ..........ccccooeiiiiiiie.

Q7. State what would happen to the sparrow population if most of the slugs died.

Y
Use the food web above to answer the following questions. Tree Grass /
Q9. Name a primary consumer. ? m



Week 3 - Relationships in an ecosystem

An ecosystem is a community of living and non-living things interacting with each other. Plants,
animals and microorganisms depend on water, soil, climate and each other for survival. These
interactions create a web of relationships that keep the ecosystem balanced and functioning.

In an ecosystem, all organisms are interdependent. This means they rely on each other to survive. For
instance, plants need sunlight to make glucose through photosynthesis. Some animals depend on
these plants for food, and predators rely on other animals as their food source. If one part of this chain
is disturbed, it can impact the entire ecosystem.

One key example of interdependence is pollination. Many plants, including those that humans rely on
for food, need insects like bees to pollinate them. Pollination is the process of transferring pollen from
one flower to another, allowing the plant to produce seeds and fruit. Without pollinators, many plants

would struggle to reproduce. This would affect the animals that rely on them for food.

Humans heavily depend on insect pollination for a lot of the food we eat, such as fruits, vegetables
and nuts. Without pollinators, these crops would produce less food. This would lead to food shortages
and higher prices. The health of ecosystems, therefore, has a directimpact on human food security.

However, the use of insecticides (chemicals designed to kill insects) can also harm beneficial insects
like bees. When these chemicals reduce pollinator populations, it can lead to lower crop yields and
disrupt the entire food chain. This reduction in pollinators can also decrease biodiversity, making
ecosystems less resilient to other threats.

In addition to issues like insecticide use, ecosystems can also be disrupted by invasive species. An
invasive species is a nhon-native organism introduced to an ecosystem, often causing harm. These
species can outcompete native organisms for resources like food and habitat, disrupt food chains and
reduce biodiversity.

For example, the introduction of grey squirrels to the UK from
North America has led to a decline in the native red squirrel
population. Grey squirrels compete with red squirrels for food
and carry a disease that is deadly to red squirrels but not to
themselves. This has significantly reduced red squirrel numbers
and upset the balance of the local ecosystem.

Partonez, CC BY-SA 4.0, via Wikimedia Commons



Q1. The following statements are either true or false. State which are true and which are false.

a) Bees are an example of a pollinator.



Week 4 - Studying Ecosystems

When we study ecosystems, we often need to assess the number of different species in a specific
area. ltisn’t possible to count every single one of an organism within a large area, so we instead carry
out an estimate using quadrats.

A quadratis a square frame, usually made of wood or metal, that is used to give a sample area within
an ecosystem. The size of a quadrat can vary, but it’s often 1m x 1Tm. The quadrats are placed
randomly in an area they want to study and count the organisms within the frame. By doing this in
multiple places within the area, we can estimate the population size.

To do this correctly, we should use the following method.

1. Random Placement. To avoid bias, the quadrat should be placed randomly in the area to be
studied. This can be done by using a random number generator to determine coordinates within
the area.

2. Counting Organisms. Once the quadrat is placed, all organisms within the frame are identified
and counted.

3. Repeating the Process. The process is repeated multiple times in different parts of the area. A
mean number of organisms can then be calculated per quadrat.

4. Multiply mean by area. The mean number of organisms per quadrat gives the number in each m?2.
Multiplying this by the total area gives an estimate of the population size.

Example question

A field has an area of 10 000 m2. Some students use quadrats of area 1 m?to
estimate the number of daisies in the field. They find an average of 12 daisies
per quadrat. Calculate an estimate for the total number of daisies in the field.

Step 1. Write down equation:

Total population = average number per quadrat x total area
Step 2. Insert variables into equation:

Total population =12 x 10 000

Step 3. Calculate answer.

Total population =120 000 daisies

By studying ecosystems, we can detect changes over time, such as a decline in a particular species or
the impact of human activities like pollution or deforestation. This information can help us make
decisions about how to protect and manage ecosystems.

11



Q1. The following statements are either true or false. State which are true and which are false.

a) To calculate the population of an organism within a large area, it’s easiest to count them all.

c) To calculate an estimate for the total population in an area, we can divide the average number
per quadrat by the total area.

Q2. A meadow has an area of 5000 m2. Students use quadrats of 1 m”to estimate the number of
clover plants in the meadow. They find an average of 20 clover plants per quadrat. Calculate an
estimate for the total number of clover plants in the meadow.

Q3. Afield has an area of 2,500 m” and the average number of dandelions per m? quadrat is found to
be 8. Calculate the estimated total number of dandelions in the field.

Q4. After placing 15 quadrats in a 4,000 m? area, the average number of organisms counted per m?
quadratis 10. Calculate an estimate for the total population of the organisms in the area.



Week 5 - Natural Selection

Natural selection is a process that explains how species change over time. In any group of organisms,
there is always variation. Variation means that not all individuals are exactly the same. Some are
taller, faster or stronger, while others might be smaller, slower or weaker. This variation is due to
differences in their genes, which they inherit from their parents.

Because resources like food, water, and shelter are limited, not all individuals in a species can
survive. This leads to competition. Organisms that have traits that give them an advantage in their
environment are more likely to survive. The longer they survive, the more likely it is that they reproduce
and pass on their genes. For example, in a population of rabbits, some might have thicker fur, which
helps them survive in cold climates. Those with thicker fur are more likely to live longer, find mates
and have offspring.

This idea, often summarised as "survival of the fittest", means that the individuals best suited to their
environment are the ones most likely to survive. However, "fittest" doesn’t necessarily mean the
strongest or the fastest. It means the individuals whose traits are best matched to their environment.

For example, in a forest where the ground is covered with brown leaves, brown beetles might be less
likely to be seen and eaten by predators than green beetles. As a result, the brown beetles are more
likely to survive and reproduce, passing on their brown colour to their offspring. Over many
generations, the population of beetles might become mostly brown.

Natural selection can lead to significant changes in a species over
time. If a certain trait helps an organism survive, that trait
becomes more common in the population. Over many
generations, these changes can add up, leading to the
development of new species.

Another example of natural selection is the giraffe. Giraffes are
known for their long necks, which allow them to reach leaves high
up in trees. Originally, giraffes had shorter necks, but in times of
food scarcity, those with slightly longer necks were able to reach
leaves that others couldn’t. This gave them an advantage, as they
were more likely to survive and reproduce. Over many
generations, this led to the population of giraffes having longer
and longer necks, which we see in giraffes today.

13



Q1. The following statements are either true or false. State which are true and which are false.

a) Allindividuals within the same species are exactly the same.

Q6. In a population of birds, some have longer beaks and some have shorter beaks. The environment

changes so that food is only available in deep crevices. State which birds are more likely to survive
and explain why.
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Week 6 - Extinction

Extinction is the process where a species completely disappears from the Earth. This can happen
when the environment changes in ways that make it difficult for certain species to survive. If a species
can't adapt quickly enough to these changes, they may struggle to compete for resources like food
and water. When this happens, fewer individuals survive to reproduce, and over time, the entire
species can become extinct.

There are many ways the environment can change, leading to extinction. For example:

e Climate change. If the climate becomes too hot, too cold, too dry or too wet, some species might
not be able to survive in the new conditions.

e Habitat loss. When forests are cut down or wetlands are drained, the animals and plants that
lived there may have nowhere to go.

e Pollution. Chemicals released into the air, water and soil can harm or kill species that are
sensitive to these pollutants.

¢ Introduction of new species. Sometimes, new species are introduced to an environment where
they have no natural predators. These new species can outcompete native species for resources,
leading to the extinction of the native species.

Biodiversity refers to the variety of all living things on Earth, including plants, animals and

microorganisms. High biodiversity means that there are many different species living in an ecosystem.

Maintaining biodiversity is important for several reasons:

e Ecosystem stability. Different species often depend on each other. If one species goes extinct, it
can affect many other species in the ecosystem.

e Resources. Many of the resources we rely on, such as food, medicine and clean water, come from
biodiversity. Losing species can reduce the availability of these resources.

e Resilience to change. Ecosystems with high biodiversity are often more resilient to changes, such
as climate change, because they have more species that can fill different roles if some species are
lost.

One way to help prevent the loss of species and maintain biodiversity is by using gene banks. Gene

banks are places where genetic material (like seeds, sperm, eggs or embryos) is stored. This genetic

material can be used to help protect endangered species or bring back species that have become
extinct. Gene banks are important for several reasons:

e Preservation and research. By storing genetic material, scientists can preserve and study the
genetic material in gene banks to learn more about how to protect endangered species.

e Restoration. In some cases, gene banks can be used to reintroduce species into the wild by
breeding new individuals from the stored genetic material.

15



Q1. The following statements are either true or false. State which are true and which are false.

a) Ecosystems with a high biodiversity are often less resistant to change.
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