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Chapter 3: Adaptation and inheritance

Knowledge organiser

Differences in characteristics are called variation.

Inherited variation j

Characteristics are
passed on from parents to

offspring
Surroundings affects genetic diseases
your characteristics eye colour
dyed hair blood group
tattoos
accent

4— Environmental variation

Many characteristics, such as height, are affected by
both inherited and environmental variation.

Continuous variation
can take any value within a range
(e.g., height or hair length)

Discontinuous variation
can only result in certain values
(e.g., blood group or eye colour)

50
45
S 40
s
w.mm W
g30 g
Mmm ,m
%20 B
g 10
o > O ) S > O A Ao
5 N PR
0 O FWE TS G &
A B AB 0 RNV ANTNTNTATNTANT ATAY S
blood group height (cm)

Discontinuous variation should be plotted on a bar chart, and continuous
variation should be plotted on a histogram.

If a species is not well-adapted to its

will die before reproducing. A species becomes
extinct when there are no more individuals of
that species left anywhere in the world. The
fossil record shows that many species that
once lived have become extinct.

Factors leading to extinction:
environment it will not survive, and the organisms e changes to the organism’s environment

destruction of their habitat
new diseases

new predators
increased competition.

Characteristics

Characteristics are inherited from your parents through genetic material
stored in the nucleus of cells.

We inherit half of our DNA (deoxyribonucleic acid) from our mother and

half from our father. /

DNA

contains all the information
needed to make an organism
is arranged into long strands
called chromosomes.

each chromosome is divided
into sections of DNA
sections of DNA that contain
the information to produce

a characteristic are called
genes

Scientists Watson, Crick,
Franklin, and Wilkins.
worked together to
produce a model of the

structure of DNA.
sperm contains
23 n:SEOmoEmm\ﬁr
Inheritance of

genetic material: g contains ac::m fertilisation
23 chromosomes the genetic material

joins together

cell division

each nucleus in an
embryo contains
46 chromosomes

J

Scientists are trying to prevent endangered

For example, by using gene banks to store genetic
samples from different species.

In the future these can be used for research,

or to produce new individuals.

species (at risk of extinction) from becoming extinct.

®E Make sure you can write definitions for these key terms.

adaptation  competition  chromosome

continuous

characteristic  discontinuous DNA inherited variation

interdependent  natural selection  species

environmental variation

variation

Activate

Question * progress *

Natural selection

Organisms in a species
show variation caused by
differences in their genes.

{ .
Organisms with the most

useful characteristics
survive and reproduce. .

L

This is called ‘survival of
the fittest’.

L

Successful genes are
passed on to the offspring.

—>

4— Process of natural selection

Allliving organisms have evolved from a
common ancestor, through the process of
natural selection.

Organisms change slowly over time.
Those better adapted to their environment
are more likely to survive.

This is repeated many times and over a
long time can lead to a new species.

Adaptation and change

Adaptation

* Adaptations are characteristics that help | Animals compete for: food, water space
an organism to survive and reproduce.

For example, the cheetah is the fastest
land animal. This speed makes it a very
successful predator.

Competition

(for shelter and to hunt), and mates (to
reproduce).

Plants compete for: light, water, space,
and minerals (plants produce their own
food through photosynthesis).

Environmental changes

* Plants and animals adapt to changes in

their environments.

¢ Habitats can change through fire,
climate change, or disease causing
reduced food supplies.

For example, deciduous trees look

different in each season, and bears

hibernate somewhere warm in the winter.

Competition and adaption

* Predator and prey species are
interdependent.

* This occurs when a change in the
population of one animal directly affects
the population of the other.

For example, the number of Canadian lynx

and its prey the snowshoe hare.

evolution

extinct

fossilrecord gene  genebank
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Biology - Plants and Ecosystems 2
O (€ ——

* Raspiration is the process in which energy is released from the molecules of food which you eat * Photosynthesis is the process which occurs
* Respiration happens in the mitochondria of the cell in the chioroplasts to produce glucose using sunlight absarbed
sunlight by chiarophi

+ Asrobic respiration invclves oxygen, it is more efficient as all of the food is broken down to release energy

glucose + oxygen — carbon dioxide + water water + carbon dioxide + sunlight = glucose + oxygen

. ) * Any organism that can use photosynthesis to
* The glucose is transported to the cells in the blood plasma
g R P produce its own food is known as a producer,

+ The oxygen is transported to the calls in red blood cells, by binding with hasmoglobin these ane not just limited to plants but can

* Carbon dioxide is a waste product and is transported from the cells to the lungs to be exhaled include other organisms such as algae water travels
up stem

carbon dicxida
diffuses into beaf

+ Anaerobic respiration is a type of respiration which does not use cxygen, it is used when the body cannot supply the
cells with enough oxygen for asrobic respiration

* Anaarobic respiration releases less energy than asrobic respiration 1 A Lt by rocts
glucose — lactic acid
+ The lactic acid produced through anaerobic respiration can cause muscle cramps

* Lactic acid will build up if them is not enough axygen present in the blood supply to break it down. This is known as an
oxygen debt

# The rate of photosynthesis can be affectad by:
# Light intensity - the higher the ight intensity the higher the rate of photosynthesis up to a point

# Carbon dioxide concentration - the higher the carbon dioxide concentration the higher the
rate of photosynthesis up to a point

* Temperature - the optimum temperature is the temperature at which photosynthesis

Fermentation ocours at the highest rate, before and after this the rate will be less
+ Farmeantation is a type of anaerchic mspiration which occurs in yeast i o g
* Instead of producing lactic acid, yeast produces ethancl, which is a type of alcohol _un.. w w.
glucose = athanol + carbon dioxide m. : m
* This process can be used to form alcohol to drink or to allow bread and cakes to risa .n m . 4

Plant minerals

Plants need minerals for healthy growth, if they do not have encugh of these minerals this is known as a mineral deficiency

[Ty —— * To best adapt for photosynthesis leaves

Mineral What is It used for? T have a number of adaptations
nitrates (contain nitroger haalthy growth poar growth and older leaves yellow = Theyars thin to alow the most
light throwgh
phosphates (contain phosphanues) haalthy raots gronwth, laavas ook purple X
¢ - v it S - * Them is a kot of chlorophyll to
potassium haalthy leaves and flowars yalow leaves with deadpatchas absorb light
magnesium rraking chiaropin leaves will turn yelkaw * They have a large surface area to

absorb as much light as possible

Fartilizars can be w=ad to stop plants from suffering with mineral deficiencies

\ J

@E Make sure you can write definitions for these key terms.

aerobic respiration algae anaerobic respiration chlorophyll mineral deficiency fermentation fertiliser haemoglokin lactic acid fragnesium
nitrates oxygen debt phosphates photosynthesia plagma potassium producer red blood cells
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Chapter 1: The Periodic Table Activate

o_.nm:.:. 0
Knowledge organiser

The Periodic Table displays the names and symbols of all the elements we have discovered which are organised by their chemical properties and their physical properties.

Physical properties Chemical properties
The physical properties of an element describe how a substance behaves generally. The chemical properties of an element describe how a substance behaves in terms of its chemical reactions.
(E.g., conductor of electricity, dense, conductor of heat, shiny, malleable, sonorous, high melting and boiling points) For example, how reactive it is, what other substances it reacts with, and the products it forms in reactions.
4

\ | ¢ columns are called groups
metals are to the left of the red line | group:

4 rogen * rows are called periods
non-metals are on the right Lj Be B Elements in a group normally have similar
fthium | berylium . properties, meaning chemists can predict
properties of elements based on their
[ vetas IV A S
sodium  |magnesium!| aluminum phosphorus|  sulfur

normally good conductors of heat and

electricity K BCa §5c Bl @Y BCr Bivin @fe BCo BN BCu BZn RGa

shiny when cut potassium | calcium | scandium | fitanium | vanadium | chromium |manganese| iron cobalt nickel | copper zinc gallium

As | Se

arsenic | selenium

maleadle Rb @St @Y BZr Eib Bido Wic ERu ERh WPd WAc WCd Win ESn ESb Wle

dense and sonorous N ) ) . . ! ) " - ) )
rubidium | strontium | yttrium | zirconium | niobium  [molybdenum technetium | ruthenium | rhodium | palladium | silver | cadmium | indium tin antimony | tellurium

most have high melting points
Cs BBa Wla RFf Wla Y BRe BOs Wir WPt BAL | Hg IBIl BPb BBi BPo

caesium | barium |lanthanum| hafnium | tantalum | tungsten | rhenium | osmium | iridium | platinum gold mercury | thallium lead bismuth | polonium

TR | ¢
francium | radium

called e alkali metals [ solids  [liquids [ gases at room temprature

like all other metals but are very
reactive

react vigorously (strongly) with water
get more reactive as you go down the
group

lower melting points than most

other metals

melting points decrease down

the group

always produce a metal hydroxide and
hydrogen gas when reacted with water

often have properties the opposite of
metals

low boiling points, so are gases at room
temperature

poor conductors of electricity and heat

dull in appearance

low density

brittle and not sonorous

This version of the Periodic Table does not include every discovered element.

called the noble gases

called the halogens

very unreactive

generally very reactive

low boiling points, so are gases at room
generally the opposite of Group 1 temperature

melting point increases down the group while reactivity decreases.

like the halogens, their boiling points
take part in displacement reactions, where an element from higher up the group takes the place of one from lower increase down the group
down the group in a compound.

For example: potassium iodide + chlorine = potassium chloride + iodine

A\UE Make sure you can write defii

alkalimetal  brittle  conductor  chemical property dense displacementreaction element group halogen malleable metal noblegas non-metal

ions for these key terms.

period  Periodic Table  physical property  sonorous  reactive
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Knowledge organiser

Chemical reactions

* Word equations can represent a chemical reaction: o

@ . 8 . g . %@ ”
m.mgmg_w 8 carbon dioxide 3

oxygen water

* The reactants are on the left side of the arrow and the
products are on the right side of the arrow i

e \We use an arrow instead of an equals sign as it represents
that the reactants are changing into a new substance

¢ |n areaction, the amount of each type of atom stays the

same, however they are rearranged to form a new product

J

Conservation of mass

* |n areaction the mass will be conserved, this means that .
the total mass of the reactants be equal to the total
mass of the products o

e If it appears that some of the mass has been lost, this
means that a gas has been produced and escaped,
accounting for the lost mass

10g 10g

20g 20g N

Balanced symbol equations show the amounts of all of the
individual atoms in a reaction

¢ The symbols used are from the Periodic Table
¢ They also show:
¢ Formulae of reactants and products
¢ How the atoms are rearranged
* Relative amounts of reactants and products
\ 2H,+0,—=2H 0O y

2 2 2

E Make sure you can write definitions for these key terms.

balanced symbol equation

energy level diagram

Exothermic reactions involve a transfer of energy
from the reactants to the surroundings

chemical bond

Chapter 6: Reactions

Combustion is the burning of a fuel in oxygen o
A fuel is a substance which stores energy in a chemical store
Examples of fuels include petrol, diesel, coal and hydrogen

When a carbon based fuel undergoes combustion, it will produce water
and carbon dioxide o

methane + oxygen — carbon dioxide + water

Hydrogen can also be used as a fuel, this is much better than traditional
fossil fuels as it does not produce carbon dioxide:

hydrogen + oxygen — water

ctivate

eed
n=nm:o= . Progress * succ

Thermal decomposition

A thermal decomposition reaction is one where the reactants are
broken down (decomposition) using heat (thermal energy)
An example of this is with metal carbonates:
zinc carbonate — zinc oxide + carbon dioxide
We can test for this carbon dioxide clamp
by bubbling the gas through
limewater, if the limewater turns
cloudy, the gas is carbon dioxide

metal
carbonate limewater

bunsen burner

Exothermic and endothermic reactions

exothermic

As energy is transferred to the surroundings this
will show an increase in temperature
Examples of exothermic reactions include o

combustion, freezing, and condensing energy
given out

2

Energy level diagrams

Energy level diagrams show the values of energy between the reactants and
the products in a reaction

If the energy is greater in the reactants than the products then the reaction is
exothermic as energy has been given out to the surroundings

If the energy is lower in the reactants than the products then the reaction is IV
endothermic as energy has been taken in from the surroundings

products
reactants

energy transfer energy transfer

energy
energy

roducts reactants

progress of reaction

progress of the reaction

Exothermic Endothermic

chemical reaction combustion conserved conservation of mass

exothermic products reactants

Endothermic reactions involve a transfer of energy
from the surroundings to the reactants

* As energy is taken into the reactants a decrease

in temperature will be shown

Examples of endothermic reactions include thermal
decomposition, melting, and boiling

endothermic

energy
taken in

Bond energies

* Energy must be used to break chemical bonds, meaning that this
reaction is endothermic

¢ Energy is given out when chemical bonds are made, meaning that
this reaction is exothermic

* To see if a reaction is endothermic or exothermic, you must find the
difference in the energy needed to break and to make the bonds in
the reaction

* If the energy needed to break the bonds is less than the energy
given out when making the bonds, the reaction is exothermic

¢ If the energy needed to break the bonds is more than the energy
released when making the bonds, the reaction is endothermic

decomposition fuel endothermic

thermal decomposition

Science | 89
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Chapter 3: Energy

Knowledge organiser

In physics, work done is the energy transferred when a force is used to move an object a certain distance
Like energy, work is measured in Joules (J)

Work can be done in a a range of situations e.g.
along a table work is done against friction

We calculate work with the equation:

ng a book work is done against gravity, when you slide a book

Activate

Question * progress ©

Science | 91

ETEY AT

* Radiation is a method of transferring energy without the need for particles

* An example of radiation is thermal energy being transferred from the Sun to us through space
(where there are no particles)

* This type of radiation is known as infrared radiation, it is a type of wave just like light

* The hotter an object is the more infrared radiation it will emit (give out)

work done (J) = force (N) x distance moved (m)

¢ The amount of radiation emitted and
absorbed depends on the surface of the

A simple machine makes it easier to lift things, they reduce the force needed

A force multiplier uses a smaller input force (what you apply) to to generate a larger output force (what is created)
If you increase the distance from the pivot, less input force is needed to be used for the same output force as before
A lever is an example of a force multiplier, a longer lever will require a less input force than a shorter lever to produce

the same output force
The physics of unscrewing a tight nut with a spanner

nut
situation A
MBm:Q larger

force distance d(m %oam
applied perpendicular Q_maznm applied

_03@2 spanner

distance d(m,
perpendicular Q_ﬁm:mm

object:

* Darker matte surfaces absorb and
emit more infrared radiation

¢ Shiny and smooth surfaces absorb
and emit less infrared radiation,
instead reflecting this

¢ The amount of infrared radiation
being emitted can be viewed on
a thermal imaging camera

mjo:mﬁ spanner

J

Energy and temperature

The temperature of a substance is a measure of how hot or cold it is
Temperature is measured with a thermometer, it has the units of degrees Celsius (°C)

.

The thermal energy of a substance depends on the individual energy of all of the
particles, it is measures in Joules (J)

As all particles are taken into account, a bath of water at 30 °C would have more
thermal energy than a cup of tea at 90 °C as there are many more particles

The faster the particles are moving, the more thermal energy they will have
When particles are heated they begin to move more quickly

The energy needed to increase the temperature of a substance depends on:
e the mass of the substance

e what the substance is made of

e how much you want to increase the temperature by

J

@E Make sure you can write definitions for these key terms.

conduction convection convection current

thermometer

840824 AQA Adfivate Rook? indd 4

force multiplier

thermal conductor

Conduction is the transfer of thermal energy by the vibration of
particles, it cannot happen without particles

This means that every time particles collide they transfer thermal energy
Conduction happens effectively in solids as their particles are close
together and can collide often as they vibrate around a fixed point
Metals are also good thermal conductors as they contain electrons
which are free to move

In conduction the thermal energy will be transferred from an area
which has a high thermal energy store (high temperature) to an
area where there is a low thermal energy store (low temperature)
Gases and liquids are poor conductors as their particles are spread
out and so do not collide often, we call these insulators

thermal 222! thermal
store at o store at
a high - a low
temperature LK temperature
input force insulator infrared radiation lever output force
thermal energy store thermal imaging camera work done

Convection is the transfer of thermal energy in a
liquid or a gas, it cannot happen without particles
As the particles near the heat source are heated
they spread out and become less dense, this
means that they will rise

More dense particles will take their place at

the bottom nearest the heat source creating a
constant flow of particles

This is known as a convection current
Convection cannot happen in a solid as the
particles cannot flow, they can only move around

a fixed point

simple machine temperature

10/04/20 10-47 AM
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