SCIENCE & TECHNOLOGY 4

NOTES



Electric charges
eProtons are positive

e Electrons are negative



Static electricity
e Transfer of electrons from one
body to another
e Same charge repel each other
eOpposite charges attract each
other



Ohm's Law
V = IR

V = potential difference (v)
I = current (A)

R = resistance (ohms)



Difference between a series and
parallel circuits
oA series circuit only has one path
for electric current to flow.
oA parallel circuit branches at
least once so electric current can
follow different paths.



Circuit diagrams

Series circuit
Parallel circuit




Conduction: a component that

transmits electric current from one
part of circuit to another (Ex. Copper
wires) [short, fat, cold, copper]



eInsulation : a component that
prevents electric current from
flowing (ex. Rubber on the wire)




eControl: a component that can

open and close a circuit (ex.
Switch)




eProtection: a component that can
automatically cut current flow in
the event of an outage ( ex. fuse
box or circuit breaker)




ePower supply: a component that
generate an electric current (ex.
Battery, generator, outlet etc.)




e Transformation of energy: a
component that converts
electrical energy into another

form of energy (ex. Toaster, door
bell, light bulb, etc.)




e A conductor allows the flow of
electric current through it (ex.
Metals)

e An insulator does not allow the
flow of electric current through
it (ex. Rubber, ceramic)



1. Types of switches (push button,
toggle, magnetic, contact, rocker)



2. Types of power supplies (chemical
battery, solar cell, alternator, etfc. )



3. Alternating versus direct current
eIn AC, the electrons move back
and forth in a regular pattern

eIn DC, the electrons are
continuously moving in the same
direction.



4. The power (P) of an appliance
depend on the voltage (V) and the
current that it draws (T)

oP=VI



5. The electrical energy (E)
consumption of a circuit or an
appliance depends on its power (P)
and the time that it is on (1)

oE =PA t (in Joules, W«h, kW.h)
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6. Energy efficiency (proportion of
energy consumed that is
transformed into effective force)

Formula:

Energy Efficiency = Quantity of usable energy
X 100

Quantity of energy consumed



Magnetic field around a permanent
magnet.
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Forces of attraction and repulsion
between two magnhets

eOpposite poles attract

eLike poles repel
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Compasses
oA compass is a small magnet.

Compass 2
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Magnetic field around a live wire
eRight-hand rule: The thumb points
in the conventional current
direction (points to negative) and
the fingers grasping the wire
show the direction of the
magnetic field lines.



Note: The North Pole of the compass
always points in the same direction
as the arrow.

Example 1: Example 2:

@ //




1. Three ways of modifying the
magnetic field produced by a live
wire (type of wire, current
intensity, and length of wire)



Mechanical engineering
1. Describe the characteristics of
links (direct or indirect, rigid or
flexible, removable or permanent,
partial or complete)



Characteristics of links

Characteristics Description
Direct * Two parts hold together without a linking component.
Indirect * Parts require a linking component to hold them together.
Rigid * The linking component or the surfaces of linked parts are rigid.
Flexible e The linking component or the surfaces of linked parts can be
deformed.
Removable

* Linked parts can be separated without damaging either their

Non-removable

surfaces or the linking component (if present).

» Separating the linked parts damages their surfaces or the linking

component.
Complete ¢ Linked parts are prevented from moving independently of one
another.
Partial

¢ At least one part can move independently of the other parts.
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Type of guiding

eRotational guiding ensures the
rotational motion of a moving part

e Translational guiding ensures the
straight motion of a moving part

eHelical guiding ensures the
translational motion of a moving
part while it rotates about the
same axis.



2. Types of guiding controls
For rotational guiding, the guiding
control is usually a cylindrical
part. For translational guiding,
the guiding control is usually a
groove or a slide. For helical
guiding, the guiding control is
usually a threaded component.



Motion transmission systems (type
of motion is not changed)

Characteristics of motion
in motion transmission systems

Motion transmission Direction of rotation i
system Symbol of components Reversibility
Gear train Alternates from one gear to another.
Yes
Chain and Depending on the configuration,
sprocket system identical only for sprockets touching Yes
the same side of the chain
Worm and g Varies with the direction of the
No
worm gear system e threads on the worm screw shaft.
Friction gear system Alternates from one gear to another.
Yes
Belt and pulley systern Depending on the configuration,
identical only for pulleys touching Yes
the same side of the belt




Motion transformation (type of
motion is changed)

Characteristics of motion in the most common
motion transformation systems

System Symbol Possible transformations Reversibility
Rack and pinion
system Rotation —+ Translation or
° Yes
Translation — Rotation
Screw gear system,
type | : -
Rotation — Translation No
Screw gear system,
type ll
Rotation = Translation No
Cam and follower ...II]..
system
@ Rotation — Translation No
Slider-crank
Rotation — Translation or
mechanism
Transfation = Rotation Yes




Speed changes

e A speed change occurs in a motion
transmission system when the
driver does not turn at the same
speed as the driven component.

e A speed ratio is equivalent to the
ratio between the gear diameters
or between the numbers of teeth
on each gear.



10 teeth
20 teeth

Driven gear

Driver gear
Speed ratio:

20 teeth_

10 teeth

Speed ratio: = -

-2
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Types of constraints (effect of
external force on a material)

Main types of constraints materials are subjected to

Type of constraint Description Symbol
Compression When a material is subjected to forces that tend to
crush it.
Tension When a material is subjected to forces that tend to .
stretch it.
Torsion When a material is subjected to forces that tend to
twist it.
Deflection When a material is subjected to forces that tend to
bend it. g g
Shearing When a material is subjected to forces that tend to l
cut it.




Mechanical properties

eHardness : ability to resist
indentation or abrasion

oElasticity: ability to return to
their original shapes after
undergoing a constraint

eMalleability: ability to be
flattened without breaking



eResilience: ability to resist shock
without breaking

eResistance to corrosion: ability to
resist rusting

eDuctility: ability to be stretched
without breaking

o Stiffness: ability to retain their
shape when subjected to various
constraints



e Thermal conductivity: ability to
transmit heat

eElectrical conductivity: ability to
carry an electric current



Materials and their properties
e The properties of different
materials determine whether they
will be an appropriate choice for
different applications and uses.



Material

Properties

Metals and Alloys

shiny

conduct heat and electricity
malleable (can be bent)
ductile (can be made into
wires)

some metals resist corrosion
(rustinghard

strong

durable

need to be protected by paint,
grease or metal plating.
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Wood and Modified Wood

hard

good elasticity

moist wood is very resilient
somewhat malleable when
heated strong

good insulator of heat and
electricity

lightweight

fungi, microorganisms and
insects cause wood to rot
produces CO, when burned
can be varnished, painted or
treated with protective
coatings to prevent rot.
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Plastics

light weight

strong

good resistance to corrosion
good chemical resistance
waterproof

easily moulded

good electrical insulator
changes color when exposed
to sunlight

resistant to corrosion

made with fossil fuels
cannot be decomposed by
decomposers.

Ceramics

very hard

heat and wear resistant
very durable

can be degraded by some
acids and bases

thermal shock causes
deterioration of properties
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Composite

e enhanced properties

42



Forces, Work and Energy
Distinguish between heat and
Temperature
Heat is the transfer of thermal
energy from the warmer to the
cooler environment.



Temperature measures the degree
of agitation of the particles of a
substance. The more the particles
are warmed up, the greater their
agitation and the higher the
temperaturel



Ecology

1. Populations
eDensity (the number of
individuals per unit of area or
volume)



Formula:
Population Density= Number of individuals

Volume or area
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eDistribution (the way in which
populations are dispersed within
their habitat.



1) Clumped distribution ex. Many
fish move around in schools. This
reduces the effort involved in
swimming, provides some
protection from predators and
helps the fish feed more
efficiently.



2)Uniform distribution Ex.
Northern gannets space their
nests at regular intervals to
allow each bird a certain minimal
territory.



3)Random distribution Ex. Bushes
are dispersed at random because
the individuals in the population
cannot clump or spread out.



eBiological cycle
This refers to a cycle of
alternating periods of rise and
fall in the size of a population.
These periods are of fixed
duration and are repeated
continually.



Population size

POPULATION CYCLES OF THE LYNX AND HARE
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2. Influence of biotic and abiotic
factors on a population.
eNatality (births)
eMortality (deaths)
eImmigration (arrivals)
eEmigration (departures)



3. The effect of availability of
resources on reproduction and
survival.

eIndividuals of a population
reproduce more easily when there
is more food.



4. Definition of a community
e This is a group of populations of
different species that interact.
Ex. The squirrels, fungi, trees,
and mosquitoes in a forest.



D. Definition of biodiversity.

e This is a term used to describe
the variety of species living in a
community. The biodiversity of a
population is high when there are
many different species in it and
the relative abundance of
different species is similar.



Factors that affect the biodiversity
In a community

e Abiotic (amount of light, soil or
water pH, terrain, depth of snow,
temperature, air humidity)

eBiotic (birth rate, disease,
amount of food, predation,
competition, human activity)



6. Disturbances in a community
eNatural (volcanic eruptions,
forest fires, droughts, frost,
heat waves etc.)
eHuman (logging, oil spills, littering
etc.)



7. Definition of ecosystem
(relationship between individuals in
a community and abiotic factors in
the environment) Examples of
ecosystems: a forest, a lake, an
aquarium, a mountain



8. Trophic relationships (producers,
consumers, decomposers)
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Producers: Organisms that
transform inorganic matter in the
environment into organic matter..
They use matter, such as water and
soil elements, and energy such as
sunlight, to produce the material of
life. Examples of producers: plants,
algae and certain bacteria




Consumers: Organisms that obtain
the energy they need by eating
other living organisms or their
products ( eggs, fruits,etc.)
Examples of consumers: owls, birds,
cows, zooplankton eftc.




eFirst-order (primary)
consumers: consumers that
feed on producers.

e Second-order consumers: eat
first-order consumers

e Third-order consumers: eat
second-order consumers etc.
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Decomposers: organisms that feed
on detritus (dead organic matter)
such as fallen leaves, wood from
dead trees, animal remains and
excrement. Decomposers are
connected to all other trophic
levels. Examples of decomposers:
certain worms, all fungi, some
bacteria, and certain insects.




Trophic
level

|
Trophic

level

Producer
(grass)

Decomposer
(sow bugs)

Consumer
(woodland vole)

Decomposer
{microorganisms}

Consumer
(milk snake)

Decomposer
(earthworms)

Consumer

(great
horned owl)

Decomposer
(fungi)
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9. Explain the relationships of a
food web.
Example: the following diagram
shows the food web of a corn

field.



Shrew
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10. Define Primary productivity
eQuantity of organic matter
produced by producers such as
plants and phytoplankton in a
given territory



11. Explain the effect of certain
factors on primary productivity.
e The amount of light (light is

needed for photosynthesis))
e Amount of water (water is
necessary for photosynthesis)



eAccess to essential nutrients such
as carbon, nitrogen, phosphorous
and potassium.

e Temperature (some weather
conditions promote the growth of
producers)

eDisease



12. Describe material and energy flow
In an ecosystem.
eBoth materials and energy flow in
an ecosystem but materials are
recycled and energy is not.



e The primary source of energy in
an ecosystem is sunlight. Plants
transform the energy from the
Sun into chemical energy through
photosynthesis and consumers
obtain this energy by eating
plants or other consumers. The
energy is stored in their tissues.



*A large part of this energy is lost
at each trophic level because
organisms release it as heat or in
the form of waste. They also use
a lot to move, grow, and
reproduce.



eEcosystems must receive a
continual supply of energy from
the sun because energy is not
recycles like matter is.
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Thermal energy lost in the environment

Radiation
energy

Producer Primary consumer Secondary consumer
(plants) {vole) (snake)



13. Chemical recycling ( action of
plants and decomposers, erosion)



eMatter stays in circulation in the
ecosystem. Producers make
inorganic matter into organic
matter which is consumed by
consumers. Decomposers in a food
chain break down the organic
matter into inorganic matter
which producers use to make
organic matter once again.



Decompaosers

Detritus

Environment

»p
5

Flow of inorganic matter

Flow of organic matter

78



Periodic Table
1. Groups(families) and Periods
eGroups are vertical columns
eMembers of the same group

have the same number of
valence electrons and therefore
have similar chemical
properties.



o Group IA: Alkali metals
(soft metals, very chemically
reactive, tend to lose one
electron)

1 valence electron




o Group ITA: Alkaline Earth
metals (found in rocks or
earth, not as chemically
reactive as alkali metals, tend
to lose two electrons)

2 valence electrons




o Group VITA: Halogens (very
reactive nhonmetals, used as
disinfectants, tend to gain
one electron)

7 valence electrons




o Group VITTA: Inert gases
(not chemically reactive, tend
not to gain or lose any
electrons because they have
a full last shell)

8 valence electrons




ePeriods are horizontal rows
eMembers of the same period
have the same number of shells
Period 1 = one shell
Period 2= two shells
Period 3= three shells
Period 4= four shells



2. Drawing Bohr-Rutherford
diagrams
e The atomic number tells you how
many protons or electrons the
atom has
e The protons are found in the
nucleus



e The electrons are found in shells
around the nucleus
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o The first shell can hold two
electrons

o The second shell can hold
eight electrons

o The third shell can hold eight
electrons

o The fourth shell can hold two
electrons



Example: Write the symbol for the
alkali metal in period 2, and
represent this element using the
Rutherford-Bohr model.

Representation:
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3. Representing atoms using Lewis
nhotation
e The dots represent the number
of valence electrons
Example:

Boron Carbon Nitragen Oxygen Fluorine  Neon
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Tons

eWhen an atom loses or gains
electrons it becomes a charged
atom. A charged atom is called an
ion.
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eElements tend to acquire the
configuration of the inert gas
closest to them in the periodic
table.



Chemical Changes

1. Combustion
eSigns (heat and light)
eFire triangle



LQ_{@ZWQ agent @ An oxidizing agent, or oxidant, is a substance that can

cause a fuel to react. Oxygen is the most common
oxidizing agent on Earth.

€ A fuelis a substance that releases a large amount of
energy by reacting with an oxidizing agent. Wood and
propane are excellent fuels.

€ The ignition temperature is the minimum temperature at
which the energy present is sufficient to start combustion.
Ignition temperatures vary from one fuel to another.

FFueU l Ignition temperature [f




2. Photosynthesis and respiration
eProducers carry out
photosynthesis to make their own
food
o Carbon dioxide + water
+sunlight > glucose (food)
+ o0Xxygen



eRespiration takes place in the
cells of most living organisms
o Glucose + oxygen > carbon
dioxide + water +energy
o The energy produced is used
to keep the body warm and/or
used to carry out tasks



3. Acid-base neutralization
e Acids neutralize bases and bases
neutralize acids

o Acid + base > salt +
water

o eX. Liming" a lake means
adding a base to lake water to
decrease its acidity (increase
iITs pH)



Balancing chemical equations

e The number of each type of atom
on each side of a chemical
equation must remain constant.
Example: Balance the following

equa’rion: Nz + Hz - NH3

2N2 + 3H2 9 NH3
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Particle models
Example: Draw a particle model of

the following chemical reaction. Use
these symbols to represent the

atoms.
Carbon @ Hydr'ogenO Oxygen O
CHa + 202 > €O, + 2H:0
O
e |, D | Cé) . %
Z CO CO

@



Conservation of mass
e The mass of the reactants equals
the mass of the products.



Example:
Eight grams of methane (CH4) is
burned in 32 grams of oxygen (O)
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according to the following equation:

CH4 + 202 - COZ + 2H20

Along with a certain quantity of water, 22 grams of
carbon dioxide (CO,) is obtained.
What is the mass of water obtained?



Atmosphere
1. Explain how tides are formed
Tides are formed by the
gravitational force of the moon and
to a lesser extent the Sun on the
oceans of the Earth.



There are two high tides a day: one
on the side of the Earth closest to
the Moon and one on the opposite
side. The two low tides occur in the
parts of the worlds where the
water does not swell.
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e Rotation of the Earth

Low tide ————aa

High tide

High tide — -

Gravitational Moon
pull of the Moon

Low tide North Pole



2. Factors that affect the quantity
of solar energy that reaches the
Earth's surface (reflection and
absorption of solar energy by the
atmosphere or surfaces , the
curvature)

eWhite ice and snow reflect
sunlight while dark water absorbs
it. (Albedo effect)



3. The equatorial regions of the
world receive more solar energy
than the polar region because of
the curvature of the Earth. This
difference in temperature gives
rises to winds and ocean currents
that carry heat from the equator to
the poles.



4. Describe the greenhouse effect
e The Greenhouse effect is a

natural phenomenon that allows
the Earth to retain some of the
heat it receives from the Sun. It
is made up of a layer of gases
that trap infrared rays and send
them back to Earth.
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e These gases are carbon dioxide,
methane, nitrous oxide and water
vapor.




5. Consequences of higher
concentration of greenhouse gases
eGlobal warming,
eMelting pack ice and glaciers
eDisturbances in ecosystems
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6. Define air mass

eAn air mass is a large expanse of
the atmosphere with relatively
uniform temperature and
humidity. An air mass from a
tropical region is a warm air
mass. An air mass from the polar
region is a cold air mass.



Describe a cold front and a warm
front

eA front occurs when two air
masses meet. When two air
masses meet, the denser cold air
slides beneath the lighter warm

air.



e The line where the two masses
meet is called a front. It isa
transition zone where wind
direction, femperature and
relative humidity change rapidly.
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eA cold front occurs when a cold
air mass meets a warm air
mass. The warm air mass rises
quickly and cools. This causes
puffy clouds, wind and heavy rain.

ssssssss
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e A warm front occurs when a warm
air mass meets a cold air mass.
The warm air mass rises gently
over the cold air mass. This
causes light, layered clouds,
cloudy weather and showers that
are slow to disperse.
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Warm air rises
gradually.

Cold air
/ mass

T Rain at the base

Warm air mass of the front

Warm front



7. Explain how winds are formed
(pressure variations, uneven of the
heating of the Earth's surface)



e Warm humid air above the
equator rises in the atmosphere
(low- pressure zones) and heads
toward the poles and descends
over cold dry regions (high-
pressure zones).
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eAt the same time, the cold polar
air makes its way to the equator.
Air always travels from low-
pressure zones to high-pressure
zones!
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8. Explain how cyclones and
anticyclones are formed.
eCyclones (depressions) occur
when warm air rises and leaves an
empty space beneath it. The
space becomes a low pressure
area called a depression.
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e Anticyclones occur when air cools
and sinks tfoward the ground,
compressing the particles
beneath and creating an area of

rrrrrrrrrrrrr
Cold air falls.

aaaaaaa

rrrrrrrrrrrrrrrrrrrrrr
nnnnnnnnnnn

area (wind)



Physical properties of solutions
1. Concentration in g/L and % and

ppm.
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Formulas: ¢ = % C=

concentration
m = mass of solute
V= volume of solution

Q/L Concentration. in g/L = grams of solute
volume of solution in litres
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(o)
/o Concentration in % = grams of solute
x 100

volume of solution in milliliters
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ppm Concentration in ppm = milligrams of solute
volume of solution in litres

or 1 g/ 1000000 ml



2. Define concept of electrolyte
e A substance that, when dissolved
in water, allows an electric
current to flow through the
solution. Examples: salt solutions,
acids and bases.



e BT o e g 1 e e
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3. Describes the pH scale (acidity,
alkalinity, neutrality, increasing and
decreasing pH)
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4. Determines the pH of different
solutions
eAcids have a pH < 7
eBases have apH > 7
eDistilled water and other neutral
substances have a pH =7
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eWhen acids dissolve in water,
they release H" ions.

eWhen bases dissolve in water,
they release OH  ions.



5. Describe what allows aqueous
solutions to conduct(electrical
conductivity)

eTons must be present

eTons must be mobile

eTons must flow in a specific
direction



Hydrosphere
1. Describe what a catchment area.
eIt is an area of land which all the
inland waters drain in the same
larger body of water.



2. Impacts of human activity on the
waterways in a catchment area



eFertilizers, pesticides and other
contaminants in the soil such as
heavy metals from landfills,
mining wastes and hydrocarbons
from gas stations end up in our
rivers etc. and accumulate in a
larger body of water in the same
watershed or catchment area.



3. Define salinity
e This is a measure of the amount
of salt dissolved in a liquid.



e The salinity of different oceans
vary.

o Near the poles, melting pack
ice and glaciers dilute the
water and reduce its salt
content (salinity) to nearly 3 %.



o In the Red Sea, heat and
drought (lack of rain)
accelerate water evaporation
and concentrate the salts,
raising the salinity to 4%.



4. Density of water variations due to
salinity and temperature
e The higher the salinity, the
denser the water is.
o Inregions where water
evaporates quickly, the salt
water increases, and the



salty water tends to sink
beneath the les salty water.

e The colder the water, the
denser it is so cold water tends
to sink.

o Near the poles, the surface
water cools on contact with
the air, sinks and then moves
along the ocean floor.



5. Factors that affect ocean
currents (surface and deep)
eWind
eEarth's rotation
e Temperature
e Salinity



6. Role of thermohaline circulation in
global climate regulation
e Thermohaline circulation is

responsible fro major transfers
of heat around the world.
Without it the differences in
temperature between the equator
and the poles would be much more



dramatic. The ocean is essential
in regulating the Earth's climate.
Example, the effect of the Gulf
stream on the climate of the East
coast of North America.



7. Distinguishes between an ice floe
and pack ice
eGlaciers are formed from
freshwater on land
ePack ice is formed from seawater
in the Earth’s polar regions.




8. Impacts of the melting of
glaciers and ice floes
ePack ice does not affect sea-level
since it floats upon ocean water
but glaciers do because they add
to the total amount of water in
the ocean when they melt.



ePack ice affects thermohaline
circulation because when salt
water freezes, water rejects its
salt content (leaving pure ice).



e The remaining surface water,
made dense by the extra salinity,
sinks, leading to the production of
dense water masses. This
maintains the thermohaline
circulation.



e When pack ice melts the influx of
freshwater is making the water
less dense and this influences
thermohaline circulation. (slows
down ocean currents)



Lithosphere
Distinguishes between a mineral and
an ore
eMinerals are not man-made. They

are solid inorganic substances
(not derived from animals or
plants) with clearly defined
composition and properties.



eEach mineral has its own chemical
composition. Examples: gold,
copper, iron, quartz, copper
sulphate.

eAn ore is a rock containing the
mineral that is extracted from
the lithosphere.



1. Impacts of mining or the
transformation of minerals on the
environment.



eEffect on land
o Deforestation. Mining
requires large areas of land
to be cleared so that the
earth could be dug into by

the miners.



o For this reason, large-scale
deforestation is required to
be carried out in the areas
where mining has to be done.

o Loss of Biodiversity. The
forests that are cleared for
mining purposes are home to
a large number of organisms.



o Pollution. Despite measures
being taken to release the
chemical waste into the
nearby rivers through pipes, a
large amount of chemicals
still leak out onto the land.
This changes the chemical
composition of the land.
Besides this, since the



chemicals are poisonous, they
make the soil unsuitable for
plants to grow. Also, the
organisms that live in the soil
find the polluted environment
hostile for their survival.



eEffect on water

o Pollution. Chemicals like
mercury, cyanide, sulfuric
acid, arsenic and methyl
mercury are used in various
stages of mining. Most of the
chemicals are released into
nearby water bodies that
leads to water pollution.



o Loss of Aguatic Life
Release of toxic chemicals
into the water is obviously
harmful for the flora and
fauna of the water bodies
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2. Soil horizons (layers and
thickness of layers).

O Organic matter

A Topsoil

B Subsoil

C Fragmented parent rock

R Unaltered parent rock




3. Chemical and biological reactivity
of soil based on its composition
(oxidation, acid-base neutralization,
decomposition)

e Wastes containing carbon in the
soil is decomposed by organisms
called decomposers which emit
carbon dioxide and methane in
the process.



¢Soil has the ability to neutralize a
certain amount of acidic or
alkaline substances without
affecting its pH. This is called
buffering capacity.



4. Define permafrost and
consequences of arise in
temperature of permafrost

ePermafrost is ground whose
temperature has been 0°C or
lower for at least two years.



ePermafrost comprises 24% of the
land in the Northern Hemisphere,
and stores massive amounts of
carbon. As a result of climate
change, permafrost is at risk of
melting, releasing the stored
carbon in the form of carbon
dioxide and methane, which are
powerful heat-trapping gases. In



addition, permafrost is
structurally important, and its
melting has been known to cause
erosion, disappearance of lakes,
landslides, and ground stability. It
will also cause changes in plant
species composition at high
latitudes.



Biogeochemical cycles
1. Carbon cycle
ePhotosynthesis
eIngestion
eRespiration
eDecomposition of wastes
eDissolution in water (formation of
shells and skeletons)
eFormation of carbonate rock
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eCombustion of fossil fuels
eForest fires
eVolcanic eruptions

carbon dioxide in the
atmosphere
Carbon i§ used in
released into the photosynthesis
osphere carbon is released  t@ produce

atm

when Fossil Fuels  jneo the atmosphere carbohydrates

are burned during respiration

‘[II Dlahtsanx\ l l l
) I I I eaten by

animals

A -
Carbon Dioxide in

decaying matter and waste decaying

Carbon Dioxide in fossil
fuels (coal ¥ oil)



2. Nitrogen cycle
eNitrogen fixation
eNitrification
eNitrogen absorption
eDecomposition of wastes
eDenitrification



Amino acids
and proteins in
plants and animals

Denitrifying
bacteria

Nitrates
(NO,™)

Nitrifying
bacteria

Copyright 2003 Pearson Educatien, Ing., publishing as Benjamin Cummings.

.z

Detritus

U

Nitrogen-fixing
bacteria in root
nodules of legumes

Decomposition
Nitrogen

Ammonium (NH,*)

Nitrogen-fixing
bacteria in soil
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Climate zones
1. Factors that affect the
distribution of biomes
elatitude, humidity, tfemperature,
and salinity



2. Describes different terrestrial
biomes (fauna, flora, climate, type
of soil)

a) Tropical forests

b)Boreal forests

c) Temperate forests
d)Grasslands and shrub lands
e)Arctic tundra

f)Deserts and g)Alpine biomes



3. Describes different marine
biomes (fauna, flora, temperature,
salinity)

a) Freshwater biomes (lakes, rivers,
wetlands)

b)Marine biomes (estuaries, oceans
and seas, coral reefs)



Different types of energy
resources (hydroelectric plants,

combustion of fossil fuels,
geothermal plants, solar plants, tidal

plants, wind turbines)

eSome energy resources are
renewable, some are not.



eHydroelectric plants
(hydrosphere) use the kinetic
energy of moving water to
produce electricity (renewable).



eCombustion of fossil fuels
(lithosphere) uses the combustion
of oil, gas and coal to produce
electricity (non-renewable).



eGeothermal plants(lithosphere)
use the internal heat of the Earth
to produce electricity (renewable)



eSolar plants (atmosphere) use the
Sun’'s rays to produce electricity.



e Tidal plants (hydrosphere) use
the movement of the tides to
produce electricity (renewable)



eWind turbines (atmosphere) use
the kinetic energy of the wind to
produce electricity (renewable)



