Term 2

Homework 1 Due: 11th November
Homework 2 Due: 25th November

Homework 3 Due: 9th December

Knowledge Booklet: Pillar 2.1 Variation and Inheritance

Science Homework Task 1

Big Questions and Vocabulary


What is variation?



How did we evolvle?



What is interdependence?



Why don’t I look exactly the same as my siblings?



Why can’t polar bears live in the desert?

Read through all of this knowledge organiser.

Adaptation

Biodiversity

Bioaccumulation

A feature or characteristic that helps an
organism to survive in the conditions of
its natural environment

The variety of different species of
organisms on Earth, or within an
ecosystem.

The build-up of toxins within a food
chain. The organism at the top is
affected the most severely

Community

Distribution

Ecosystem

The populations of different species
living in a habitat.

Where organisms are found in a
particular area.

The interaction of a community of
living organisms with abiotic parts of
their environment.

Evolution

Extinction

Habitat

The changing of inherited characteristics
of a population over time.

When no living individuals of a species
remain.

The place where an organism lives.

Inbreeding

Interdependence

Natural Selection

When closely related animals or plants
breed together.

Where, in a community, each species
depends on other species for things
such as food, shelter, pollination and
seed dispersal.

The process by which species evolve.

Predator

Prey

Primary consumer

An animal that hunts and kills other
animals.

An animal that is hunted and killed by
another animal.

An organism in a food chain that feeds
on a producer.

Producer

Secondary consumer

Selective breeding (artificial

An organism at the start of a food chain
that makes its own food using energy
from the sun.

An organism in a food chain that eats a
primary consumer.

selection)
When humans artificially select the
plants or animals that are going to
breed so that the genes for particular
characteristics remain in the
population.

Species
A group of similar organisms that can
reproduce and give fertile offspring.

Tertiary consumer

Variation

An organism in a food chain that eats a
secondary consumer.

The differences that exist between
individuals.

Continuous Variation

Discontinuous Variation

Natural Selection

Has no limit on the value that can occur within a population. A line
graph is used to represent continuous variation. Examples include
height, weight, heart rate, finger length, leaf length.

Has distinct groups for organisms to belong to. A bar graph is
used to represent discontinuous variation. Examples include
tongue rolling, finger prints, eye colour, blood groups.

1 - There is variation in a
population’s alleles caused by

Environmental Variation

Inherited Variation

.

mutations.

A characteristic that is the result of genetic inheritance from the
biological parents. Examples include eye colour, hair colour, skin
colour.

Is variation caused by the surroundings. Examples include
scars, tattoos, flower colour in hydrangeas (these plants
produce blue flowers in acidic soil and pink flowers in alkaline
soil
Process of selective breeding:
1. Choose parents with correct
characteristics from the population.
2. Breed them together.
3. Choose the offspring with the
desired characteristics and breed
them together.
4. Continue over many generations.

Adaptations of a polar bear

2 - There is competition
between individuals
e.g. for food.
3- The better
adapted
organisms
survive, breed
and pass on
their alleles.

4- Over time the number of
individuals with the better
adapted alleles increases.

Knowledge Booklet: Pillar 2.1 Variation and Inheritance

Q1.
A person’s characteristics can be due to:
•

environmental causes

•

genetic causes

•

both environmental and genetic causes.

(a)

Complete Table 1.
Put a tick to show what each characteristic is due to.
Table 1
Characteristic due to
Characteristic

Environment
al causes

Genetic
causes

Both environmental
and genetic causes

Eye colour
A scar
Weight
(3)

(b)

Draw one line from each key term to the correct definition.
Key
term

Definition

The set of alleles for a characteristic

Genotype

The genus of an organism

The inheritance of chromosomes

Phenotype

The mutation of genes

The physical characteristic of an
organism
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(2)

(c)

Farmers use selective breeding to control the characteristics in cows.
Table 2 shows the stages of selective breeding in cows.
Complete Table 2 to show the correct order of the stages.
The first stage has been numbered for you.
Table 2
Stage in selective breeding

Order of stage

Cows are bred over many generations
Parents are bred together
Cows with the desired characteristics are chosen

1

Calves with the most desired characteristics are
bred together
(2)

(d)

Farmers selectively breed cows for many different reasons.
Suggest two characteristics that cows may be bred for.
Do not suggest coat colour.
1. _________________________________________________________________
___________________________________________________________________
2. _________________________________________________________________
___________________________________________________________________
(2)

(e)

Selective breeding can lead to problems.
Suggest how problems caused by selective breeding in cows can have negative
financial effects for the farmer.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(2)
(Total 11 marks)
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Mark schemes
Q1.
(a)
Characteristic

Environmental

Both

✔

Eye colour
A scar

Genetic

✔
✔

Weight

3

(b)

Key term

Definition

extra lines from the left negate the mark
2

(c)
Stage in selective breeding

Order of
stage

Cows are bred over many generations

4

Parents are bred together

2

Cows with the desired characteristics are
chosen

1

Calves with the most desired
characteristics are bred together

3

all 3 correct for 2 marks
1 or 2 correct for 1 mark
max. 2

(d)

beef / meat
allow hardiness, disease resistance
1

milk yield
1

(e)

higher veterinary costs
1

less income from sale of (milk and meat) products
1

[11]
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Pillar 2.1 Variation and inheritance

Literacy –

Memory –

Video - 10 minutes

Learn to spell these words

Learn these adaptations

Watch these videos
https://www.youtube.com/watch?v=jp
hrpR9ffKA

Science Homework 2

adaptation

extinction

Task: What are the reasons species
become extinct?

evolution

Weird adaptations:

natural selection

https://www.youtube.com/watch?v=Rx
4dONoJzzA&index=3&list=PLPk5dekyArc9EDCXBhEcX1qLdGBTsoZv

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

Find out about an animal that has become extinct
recently, what was it like? What were its adaptions?
Why did it become extinct?

Question

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

Produce a presentation/poster explaining how peppered moths evolved in response
to the industrial revolution. You need to explain what genes are and how they are
passed on. Make sure slides are clear and you use scientific terms
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Q1.
Over millions of years:
•

new groups of organisms have evolved

•

other groups of organisms have become extinct.

(a)

If an asteroid collided with the Earth, large amounts of dust and water
vapour would be thrown up into the air. This would mean less light and
heat would reach the Earth’s surface from the Sun.
(i)

A reduced amount of light and heat could have caused the extinction
of plants.
Suggest how.
_______________________________________________________
_______________________________________________________
(1)

(ii)

How could the extinction of plants have caused the extinction of
some animals?
_______________________________________________________
_______________________________________________________
(1)

(iii)

Give two reasons, other than collision with an asteroid, why groups
of animals may become extinct.
1.
_______________________________________________________
_______________________________________________________
2.
_______________________________________________________
_______________________________________________________
(2)
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Q2.
(a)

Figure 1 shows a minke whale. Whales live in the sea.
Figure 1

(i)

Apart from size, give two differences between the skeleton of the minke whale
and the fossil skeleton of the extinct whale.
1. ____________________________________________________________
______________________________________________________________
2. ____________________________________________________________
______________________________________________________________

Write down two ways in which the body of the whale is adapted for swimming.

(2)

1. _________________________________________________________________
___________________________________________________________________

(ii) In each of the sentences below, draw a ring around the correct answer.

2. _________________________________________________________________
___________________________________________________________________
(2)

(b)

billion

Figure 2 shows the skeleton of a minke whale.

Life on Earth first developed more than three

Figure 2

million

years ago.

thousand

disprove
Figure 3 shows the fossil skeleton of an extinct whale.

Fossils

Figure 3

give evidence for

the theory of evolution.

prove
(2)
(Total 6 marks)
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Knowledge Booklet: 6.2 Internal Energy

Big Questions and Vocabulary


How do we explain the physical properties of solids, liquids and gases? How is pressure different from
force and how is it calculated?



What is the kinetic theory of matter? What uses are made of the very high specific heat capacity of water?
How do we change the temperature of something and what is happening to the particles.



What happens to a substance as it cools from a hot liquid to a cool solid? How does heating a gas affect
the motion of its particles and the pressure it exerts?



Do all substances heat up the same amount when we heat them with the same amount of energy?



How much energy is needed to change the state of a substance?

States of matter
Substances (matter) can exist in three
states: the solid state, the liquid state
and the gas state.

Change of state
Melting, freezing, boiling,
condensing, evaporating and
sublimation are the names given to
changes of state. Eg. Melting is the
change of the state of a substance
from solid to liquid.

Heating
The transfer of energy from a hotter
object to a colder one.

Temperature
How hot or cold something is.
Temperature increases if the average
speed of the particles increases

Kinetic theory
The idea that all matter is made of
particles that are in constant motion.
Heat energy can increase the motion
of the particles and raise the
temperature or break the bonds
between them and change the state.

Gas pressure
The pressure exerted when the
particles of a gas collide with its
surroundings. Gas pressure increases
as the gas gets hotter.

Specific heat capacity
The energy needed to raise the
temperature of 1kg of a substance by
1oC.

Latent heat of fusion
The energy required to melt 1kg of a
substance from solid to liquid with no
temperature rise.

Latent heat of vaporisation
The energy needed to boil 1kg of
substance from liquid to gas without
temperature rise.

Sample exam question

Solids, liquids and gases




Solids have fixed shape because their particles don’t move much so are close together. The forces
between particles are very strong.
Liquids have the shape of their container because their particles move more so are a bit further
apart. The forces between particles are weaker.
Gases fill their container completely because their particles move fast so are far apart. The forces
between particles are very weak.

Heating transfers energy to the particles so melting and boiling can happen. Cooling removes energy
from the particles so condensing and freezing can happen.
Specific heat capacity
When a substance is heated its particles gain kinetic energy and its temperature rises.
The specific heat capacity of a substance is the energy needed to change the temperature of 1kg of it by
1oC.
 Substances with a low specific heat capacity heat up quickly and store little energy
 Substances with a high specific heat capacity heat up slowly and store much energy

Specific heat capacity
When a substance is heated its particles gain kinetic energy and its temperature rises.
The specific heat capacity of a substance is the energy needed to change the temperature of 1kg of it by
1oC.
 Substances with a low specific heat capacity heat up quickly and store little energy
 Substances with a high specific heat capacity heat up slowly and store much energy
Latent heat
The energy needed to change the state of a substance without its temperature changing

Change of state
When a substance changes state energy is transferred to change the arrangement of the particles:



mass is conserved (no material is lost or gained).
the change is reversible.

The processes of changing state are







melting – from solid to liquid
freezing – from liquid to solid
boiling – from liquid to gas at the boiling point
evaporating – from liquid to gas when the temperature is below the boiling point
condensing – from gas to liquid
sublimating – from solid to gas without becoming a liquid.

Pillar 6.2 Internal Energy

Literacy –

Memory –

Video - 10 minutes

Learn these spellings

Learn to draw and label this diagram accurately and

Watch these videos

Science Homework 3

Density

neatly:

Mass, volume and density:
https://www.youtube.com/watch?v=G
nBQ6vIutDM

Change of state
Internal energy

Measuring volume:
https://www.youtube.com/watch?v=s5
u5cmA9Dp0

Specific heat capacity
Latent heat

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

Find out how solid carbon dioxide or ‘dry ice’ is
used and why it is preferred to water ice when
keeping things cold.

Complete the exam questions on the back of this page.
Question
The specific heat capacity of the land on earth is much lower than the specific heat
capacity of the seas and oceans. Find out how this affects the temperature of the
land and the sea and how it leads to wind and influences weather..

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

