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CHAPTER

09 Refraction of light

Q. 1

Q.2:

i. (a)  Reflection
ii. (c)   Law of reflection
iii. (a)  Direction
iv. (a)   Speed of light in air to speed of light in vacuum
v. (a )  3.0x10 m/s

vi. (d ) 1.33
vii. (c )  More the light refracts
viii. (b)   Different angles
ix. (b)   Vacuum only
x. (b)   C8

i. F
REASON: Blue light in scattered in all directions by the tiny molecules of air in 
Earth's atmosphere. Blue is scattered more than others because it travels as shorter,
smaller wave. This is why see a blue sky most time.

ii. T
iii. F

Reason: Speed of light in air is 3x10 m/s .but it becomes 45 % slow when its travels
in water.

iv. F
Reason: Light goes from one medium to another the velocity oflight change.

v. T
vi. T
vii. F

Reason: Refractive index of glass is 1.52
viii. T
ix. T
x. F

Reason: Refractive index =     Speed of light in air
                                              Speed of light in medium

8
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Q. 3:

______________ of light is the change in direction (bending of light rays) when it

____________________ from one optically transparent __________ to another.

Refracted ray is the _________ ray as a result of passing from one optical ___________ to

another.

Normal is an imaginary line ________________ to the interface of media where the

refraction occur.

_________________ is the angle between incident ray and the normal.

Angle of refraction is the angle between ____________________.

Refraction

passes

bent

medium

perpendicular

angle of incidence

Q. 4:

The Cause of Refraction

We have learnt that refraction occurs as light passes across the boundary between
two media. Refraction is merely one of several possible boundary behaviors by which
a light wave could behave when it encounters a new medium or an obstacle in its
path. Refraction is the bending of a wave when it enters a medium where its speed
is different. While refraction of light occurs, light passes from a fast medium to a
slow medium bends the light ray toward the normal to the boundary between the
two media.

i.

This light wave will not refract This light wave will refract

medium

refracted ray and normal



Turnkey Publishers 51 Guide Book for Teachers
Innovative Science for Secondary 2

ii.

iv.

Refraction of Light:

The refraction of light may be defined as the phenomenon of change in direction
of light, when it passes from one medium to another.
The cause for refraction of light when it passes through one medium to another
is the difference of velocity of light in different medium.

iii. Refraction occurs at the boundary of
two media when light travels from
one medium into the other and its
speed changes but its frequency
remains the same. If the light ray hits
the boundary at an angle which is not
perpendicular to or parallel to the
surface, then it will change direction
and appear to `bend'.

Refraction of Light:
The bending of light when it passes from one medium to another is called

refraction. As it passes from more dense to less dense mediums, the angle and
wavelength at which the light enters a substance and the density of that substance

determine how much the light is refracted.

In refraction, calculation of angles are always measured between rays and the
normal. The change in direction of a ray depends on the change in speed of the
light and can be used to calculate refractive index. When you use this relationship,
angle must always be the angle in a vacuum (or air).

v.

Refractive index      =      Speed of light in air
         Speed of light in medium n = c

v

refraction
index

velocity of
light in
vacuum

velocity of
light in

medium

Glass slab

Incident ray
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Change the direction of light
                the change of direction of light is caused by a change in speed due to
different mediums. For example, when light travels from air into water, it slows
down, causing it to continue to travel at a different angle or direction. The reason
that light changes direction ("bends") when traveling through glass is because light
travels slower in glass than in air.

laws of refraction of light (Snell's law):
Following are the laws of refraction of light:

Whenever light goes from one medium to another the velocity of light 
changes.
The incident ray, the refracted ray and the normal at point of incidence, all
lie in the same plane.
The ratio of sine of the angle of incidence to the sine of angle of refraction
is constant for a given pair of media. This is also known as Snell's law.

vi.

vii.

viii.

Snell's Law:
It shows the relationship between the angle of incidence and angle of refraction,
i.e, the ration of sine of the angle of incidence to the sine of the angle of refraction
is constant for a given pair of media.

(This constant is also called
refractive index 'n)

Sin i
Sin r

= constant

ix.

Glass slab

Incident rayThe incident ray, the reflected ray and
the normal to the reflection surface at
the point of the incidence lie in the
same plane. The angle which the
incident ray makes with the normal is
equal to the angle which the reflected
ray makes to the same normal.

Effect of Refraction of light
Twinkling of stars is due to the refraction of light.
Optical illusions such as mirage and looming are also produced due to refraction
of light.

x.

A line or a spot of ink on a paper always appears to be raised when viewed through
the glass slab due to the refraction of light.



1. Scientific reason

(a) Fishes in the deep water are under high pressure so their eyes are smaller so they
don't pop from pressure change. They may have no eyes because there is no light down
there at all. The lantern fish has big eyes because it is able to see light with its lantern
like bulb. The ability to see comes with big eyes to see the animals that come towards
it or around it because there is light to see with, unlike fish without luminescence.
Deep-sea fish lives in the darkness below the sunlight surface water that is below the
epipelagic or photic zone of the sea. The lantern fish is, by far, the most common deep-
sea fish. Many deep-sea fish are bioluminescent, with extremely large eyes adapted to
the dark.

(b) The refraction of light passing through water is different than when light passes
through air, and the image, a fish sees is not correctly focused in its eye when it is not
looking through water. This is similar in some reasons  that a person wearing goggles
has a much clearer view when underwater than a person without goggles.

Task for Student
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CHAPTER

10 Households Circuitry

Q. 1

Q.2:

Q. 4:

i. (b)  220
ii.  (a)  Touch
iii. (a)   Shower
iv. (b)  Electrical supply
v. (b)   Over load

vi. (b)   High
vii. (c)   Water
viii. (b)   Power

i. T
ii. T
iii. F Reason: A main electricity cable has a core of copper
iv. T
v. F Reason: A main switch controls the main electricity supply to our home.
vi. T
vii. T

Q. 3  

Electricity is the key component to _______________technology. Electricity lights

up ______and ___________in our homes,__________ offices industries etc. Never try to

repair _________________appliances yourself.

modern

bulb television computer

damage

Uses of electricity
Electricity is one of the most important blessings that science has given to mankind.
It has also become a part of modern life and one cannot think of a world without
it.

i.

electricity

ch contr

y cable has a c

main elec

ply
load

ii.
viii.

omponent to _______mo ___dern ____tech
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Electricity has many uses in our day to day life. It is used for lighting rooms, working
fans and domestic appliances like using electric stoves, A/C and more. All these
provide comfort to people.
In factories, large machines are operated with the help of electricity. Essential items
like food, cloth, paper and many other things are the product of electricity.

Modern means of transportation and communication have been revolutionized by
it.
Electric trains and battery cars are quick means of travel. Electricity also provides
means of amusement, radio, television and cinema, which are the most popular
forms of entertainment, are the result of electricity. Modern equipment like
computers and robots has also been invented because of electricity. Electricity plays
a pivotal role in the fields of medicines and surgery too - such as X-ray, ECG. The
use of electricity is increasing day by day.

Consumer unit is a type of distribution board (a component of an electrical power
system within which an electrical power provides supply to subsidiary circuits).A
consumer control unit or electricity control unit, as "a particular type of distribution
board comprising a type-tested coordinated assembly for the control and distribution
of electrical energy, principally in domestic premises, incorporating manual means
of double-pole isolation on the incoming circuit(s) and an assembly of one or more
fuses, circuit breakers, residual current operated devices or signaling and other
devices proven during the type-test of the assembly as suitable for use.

ii.

Livewire:

The live wire carries current to the appliance at a high voltage. The neutral
wire completes the circuit and carries current away from the appliance. The third
wire, called the earth wire (green/yellow) is a safety wire and connects the metal
case of the appliance to the earth.

Neutral wire:

Neutral is a circuit conductor that normally carries current back to the source.
Neutral is usually connected to ground (earth) at the main electrical panel, street
drop, or meter, and also at the final step-down transformer of the supply.

iii.

a)

b)

c)



Turnkey Publishers 56 Guide Book for Teachers
Innovative Science for Secondary 2

Electric power:

The rate at which the work is being done in an electrical circuit is called an
Electric power. In other words, the electric power is defined as the rate of the
transferred of energy. The electric power is produced by the generator and can also
be supplied by the electrical batteries. It gives a low entropy form of energy which
is carried over long distance and also it is converted into various other forms of
energy like motion, heat energy, etc.
Electrical energy:

Electrical energy is a form of energy resulting from the flow of electric charge.
Energy is the ability to do work or apply force to move an object. In the case of
electrical energy, the force is electrical attraction or repulsion between charged
particles.

The main switch is connected to the live wire from the mains supply. It controls the
mains electricity  supply to your home . You might want to cut this off in an
emergency, or if you are planning kind of electrical  repair.

S.I unit of electrical power:
 The SI unit of power is watt (one joule per second). Electric power is usually
produced by electric generators, but can also be supplied by sources such as electric
batteries.
S.I unit of electrical energy:

Electric power is the rate, per unit time, at which electrical energy is transferred
by an electric circuit. The SI unit of power is the watt, one joule per second.

iv.

v.

vi.

Fuse:

The fuse is an electronic device, which is used to protect circuits from over
current, overload and make sure the protection of the circuit.
The fuse breaks the circuit if a fault in an appliance causes too much current flow. 

This protects the wiring and the appliance if something goes wrong. The fuse
contains a piece of wire that melts easily. If the current going through the fuse is
too great, the wire heats up until it melts and breaks the circuit.

vii.
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a) POOR WIRING AND DEFECTIVE ELECTRIC WIRES
Good quality wiring that conforms to safety standards is vital for safety. Poor wiring
can increase chance of fire, power surges, arc faults, and other serious consequences.
For this reason, it's always best to avoid do-it-yourself electrical work and get
professional electricians to perform electrical wiring around the house.
b) OUTLETS CLOSE TO WATER
Keeping outlets away from water reduces the chance of electric shock.
Never use a radio, hair dryer, phone, or other device in the bath, near the pool, or
anywhere with a wet floor.
c) WET HANDS
 Electrical appliances should never be handled with wet hands as this heightens the
chance of getting an electric shock. Yet too many of us tend to reach for the hair
dryer with wet hands out of the shower. Keep appliances far away from sinks,
bathtubs, showers, and taps.
d) POURING WATER ON ELECTRICAL FIRES
A common error is pouring water on electrical fires. If an electrical fire does occur,
avoid pouring water on the flames as water will further fuel the fire and could cause
electrocution
e) EXTENSION CORDS
Extension cords should be carefully fixed in place where possible to reduce the
chance of tripping or accident. Use plastic socket closures on unused sockets. Don't
use extension cords as a permanent substitute for additional power sockets, and
avoid using them for too many appliances at once.

viii.

However, the earth terminal is connected to the metal casing so that the current
goes through the earth wire instead of causing an electric shock. A strong current
surges through the earth wire because it has a very low resistance.

Plug
In a plug, the blue neutral wire goes to the left, the brown live wire to the right
and the green and yellow striped earth wire is on top. The fuse fits next to the live
wire.

ix.

x.
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The diagram shows the key features of a three-pin mains plug.

There is an easy way to remember
where to connect each wire. Take
the second letters of the words
blue, brown and striped. This
reminds you that when you look
into a plug from above:

Blue goes left
Brown goes right
Striped goes to the top

Understand welding hazards associated with welding plant and safe working
procedures adopted.
Electric shock is one of the most serious and immediate risks facing by a welder.
Fumes and gases.
Fire and explosions.
Safe working procedure:

Task for Student

i)   All movable fire hazards in the vicinity of welding operations must be taken to
a safe place. If all the fire hazards cannot be moved, guards must be used to contain
the heat, sparks, and slag.
ii)   Suitable fire extinguishing equipment must be maintained ready for instant use.

iii) No welding, cutting, or other hot work shall be performed on used drums, barrels,
tanks, or other containers until they have been thoroughly cleaned (a purge with
an inert gas is also recommended).
iv)  Eye protection must be used during all arc welding or arc cutting operations, gas
welding, oxygen cutting, resistance welding, or brazing operations (the proper shade
number should be selected).
v)  When a welder must enter a confined space through a manhole or other small
opening, an attendant with a pre-planned rescue procedure must be stationed

eat, sparks, and slag.
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outside to observe the welder at all times and to put the rescue operation into
effect, if necessary.
vi)  Special ventilation and/or respirators are required in confined spaces, for cleaning
compounds, when fluorine compounds, zinc, lead, beryllium, cadmium, and mercury
are encountered, and when cutting stainless steel.
vii)  Warning labels are required for all filler metals and fluxes containing fluorine
compounds (fluorides).

Safety hazard
i. Name examples of activities that occur in laboratory that could result in injury.
ii. Do not taste or smell chemicals.
iii. Wear safety goggles to protect your eyes when heating substances, dissecting,

etc.
iv. Do not attempt to change the position of glass tubing in a stopper.
v. Never point a test tube being heated at another student or yourself. Never 

look into a test tube while you are heating it.
vi. Unauthorized experiments or procedures must not be attempted.
vii. Keep solids out of the sink.
viii. Leave your work station clean and in good order before leaving the laboratory.
ix. Do not lean, hang over or sit on the laboratory tables.
x. Do not leave your assigned laboratory station without permission of the 

teacher.
xi. Learn the location of the fire extinguisher, eye wash station, first aid kit and 

safety shower.
xii. Fooling around or "horse play" in the laboratory is absolutely forbidden. 

Students found in violation of this safety rule will be barred from participating
in future labs and could result in suspension.

xiii. Anyone wearing acrylic nails will not be allowed to work with matches, lighted
splints, Bunsen burners, etc.

xiv. Do not lift any solutions, glassware or other types of apparatus above eye 
level.

xv. Follow all instructions given by your teacher.
xvi. Learn how to transport all materials and equipment safely.
xvii. No eating or drinking in the lab at any time!
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Activity 1
S.NO

1

2

3

4

5

6

7

8

9

Electric outlets are not overloaded.

Electric cords don't run under rugs or furniture legs.

No electric cords are worn or frayed

Electric appliances are kept away from water

There is a fire extinguisher in the house.

Electric heaters are far away from flammable objects.

Power tools are stored in clean dry areas.

All smoke detectors are properly working.

There are safety covers on outlets that are not in use.

True      Needs Work

Ok

Ok

Ok

Ok

Ok

Ok

Needs work

Needs work

Activity 2
Teacher will give task to every student or in a group to collect different item related to
electricity.

Paste them on the drawing sheet with the help of scotch tape. Also give suitable title
to the topic on top.
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Q. 1

Q.2:

CHAPTER

11 Environment And Interactions

i. (b)  Physical environment
ii. (c)   Ecosystem
iii. (a)   Aquarium
iv. (b)  Organism
v. (a)  Sunlight

vi. (a)  Omnivores
vii. (d)  Detritus
viii. (c)  Decomposer
ix. (a)  Earthworm
x. (b)  Mutualism

i. T ii. T
iii. F Reason:  Plants do not use nitrogen directly from the air. This is because 

nitrogen itself is unreactive, and cannot be used by green plants to make 
protein.

iv. F Reason: The living parts of an ecosystem are biotic components.
v. T vi. T
vii. F Reason: Herbivores are primary consumers.
viii. T
ix. T x. T

Q. 3:

Ecology is the study of the ____________ between organisms and their physical and

___________ environment. The __________ main ecosystem roles an organism can occupy

are producers, consumers, and ____________.

___________ describes close interactions between two or more different __________. It

is different from regular ____________ between species, because in a symbiotic relationship,

the two species in the relationship live ___________. Mutualism occurs when both

__________ benefit from the _______________. Because __________ is beneficial to both

species involved, there are a wide variety of mutualistic interactions, and these are most

common in ____________.

interaction

biological biological

decomposition

symbiosis species

interaction
together

organisms other species mutualism

facultative
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Q. 4:

The interaction among organisms within or between overlapping niches, can be
characterized into five types of relationships: competition, predation, commensalism,
parasitism and mutualism.
a) Competition:

Competition is when individuals or populations compete for the same resource,
and can occur  within or between species.
b) Predation:

Predation is when one organism eats another organism to obtain nutrients.
The organism that is eaten is called the prey. Examples of predation are owls that
eat mice, and lion that eat gazelles.
c) Commensalism:
Commensalism is a relationship in which one organism benefits while the other is
neither helped nor harmed. Examples are barnacles that grow on whales and other
marine animals.
d) Parasitism:

Parasitism is a relationship in which one organism benefits and other organism
is harmed, but not always killed. The organism that benefits is called the parasite,
and the one that is harmed is the host.
e) Mutualism:

Mutualism is a relationship in which both species benefit. Mutualistic interaction
patterns occur in three forms .obligate mutualism, diffusive mutualism, facultative
mutualism.

Living things all have an effect on one another but they also affect the non-living
environment in some ways, such as the climate and soil. When the plants, trees and
animals die, fungi and bacteria in the soil decompose the dead material and return
nutrients to the soil.

Ecology is the study of how organisms interact with their environment, including
both abiotic (non-living) and biotic (living) aspects of the environment. It is a very
broad definition and the science of ecology tends to overlap other biological sciences.

i.

ii.

iii.
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The living environment describes all the living things that interact with an organism,
either directly or indirectly. The living (or biotic) factors influence the life of an
organism and includes factors such as the availability of food, the presence of
predators or competitors and disease organisms.

iv. Biotic component
Competition can be defined as an interaction between organisms or species,

in which the fitness of one is lowered by the presence of another. Competition is one
of many interacting biotic and abiotic factors that affect community structure.
Abiotic component

Living things include plants, animals, bacteria, fungi and more. The nonliving
parts of an ecosystem are called abiotic factors. In an ecosystem some abiotic factors
are sunlight, temperature, atmospheric gases, water and soil. One example of the
interaction between abiotic and biotic factors is with plants.

Living things include plants, animals, bacteria, fungi and more. The nonliving parts
of an ecosystem are called abiotic factors. In an ecosystem some abiotic factors are
sunlight, temperature atmospheric gases water and soil. One example of the interaction
between abiotic and biotic factors is with plants. An ecosystem is a community of
organisms that interact with each other and with the abiotic and biotic factors in
their environment. Abiotic factors are chemical and physical factors such as
temperature, soil composition, and climate, along with the amount of sunlight,
salinity, and pH.

Sunlight is the main source of energy on Earth, which makes it an extremely important
abiotic factor. Sunlight is necessary for photosynthesis, the process by which plants
convert carbon dioxide (CO ) and water to oxygen (O ) and sugar - food for the plants
that later becomes food for animals.

v.

vi.

2 2

Biotic and abiotic importance:
Abiotic factors are all of the non-living things in an ecosystem. Both biotic and abiotic
factors are related to each other in an ecosystem, and if one factor is changed or

vii.

removed, it can affect the entire ecosystem. Abiotic factors are especially important
because they directly affect how organisms survive.
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Biotic factors are all of the living organisms within an ecosystem. Both biotic and
abiotic factors are related to each other in an ecosystem, and if one factor is changed
or removed, it can affect the entire ecosystem. Abiotic factors are especially important
because they directly affect how organisms survive. In general, biotic factors are the
living components of an ecosystem and are sorted into three groups: producers or
autotrophs, consumers or heterotrophs, and decomposers or detritivores. Examples
of biotic factors include: Grass as producers (autotrophs).

Precipitation, water availability, sunlight, and temperature are all abiotic factors.
Deserts are characterized by their lack of rainfall. Although we usually think of deserts
as being hot, some deserts can be cold too. Most deserts get around 10 inches of
rain per year. Rain, temperature, pH, sunlight levels, darkness levels, etc. are biotic
factors that affect desert includes all of the living organisms in the habitat, while the
abiotic factors that affect desert includes all of the non-living components of the
desert.

The environment limits population growth by changing birth and death rates. The
factors affecting population size and growth include biotic factors such as food,
diseases, competitors, and predators and abiotic factors such as rainfall, floods, and
temperature.

The living things in an ecosystem are called biotic factors. Living things include plants,
animals, bacteria, fungi and more. The nonliving parts of an ecosystem are called
abiotic factors. In an ecosystem some abiotic factors are sunlight, temperature,
atmospheric gases, water and soil.

viii.

ix.

x.

xi.
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Search out all different sorts of habitats
a) Terrestrial Habitats:

Terrestrial habitats include forests, grasslands, deserts and rainforests. They are
typically defined by factors such as plant structure (trees and grasses), leaf types (e.g.
broadleaf and needle leaf), plant spacing (forest, woodland, savanna) and climate.
b) Introduction to different habitats

i) Forest Habitat.
ii) Desert Habitat.
iii) Water Habitat.
iv) Grassland Habitat.
v) Tundra Habitat.

Activity 1

Activity 2
Students will visit near pond under the supervision of their teacher.
Observe the pond habitat and complete the given table.
for example

Producers Consumers Abiotic factors

Lilies Fish Temperature

In an ecosystem, the sun is the source of energy. Different species in an ecosystem
have different functions: producers, consumers or decomposers, all of them being
important parts of an ecosystem. Producers are green plants which make their own
food.

Critical Thinking
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Kind B has better chances at survival. Because they are not dependent on ants only.

Mostly because of all the plants and animals that call the desert "home". Some
animals that live in the hot desert are cold-blooded, like snakes, insects, and lizards.
Mammals that live in the desert are usually small, such as the kangaroo rat and kit
fox. Sometimes it's hard to survive in the desert.
The two main adaptations that desert animals must make are how to deal with lack
of water and how to deal with extremes in temperature. Since water is so scarce,
most desert animals get their water from the food they eat: succulent plants, seeds,
or the blood and body tissues of their prey.
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Air and Atmosphere
CHAPTER

12
i. (a)  Sun
ii. (c)   Breathing
iii. (a)  Air
iv. (a) 78% N,21% O,1% Nobel gases,0.03%CO

Q. 1

Q.2:

v. (c ) Water
vi. (c)  Very active
vii. (a)  Nobel gas
viii. (a) Freeze food2

i. T
ii. T
iii. T
iv. T
v. F Reason: Green house effect is not the same as global warming,
vi.  f Reason: Wind is used to generate wind energy.

Q. 3: 

Air is a _________ of gases. It consists of mainly of _________ (78%) and oxygen

_________. The remaining 1% of air is made up of the _________ , argon (0.9%) carbon

dioxide (0.03%), varying amount of water vapour. All living _________ including plants and

_________ are dependent on air oxygen for generation of valuable life energy. Flow of air

at _____________ is called _____________. Wind is used to generate _________ by

installation of _______________.

mixture nitrogen

21% other gases

organisms

animals

high speed wind electricity

wind turbine
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Q. 4:

The atmosphere of the Earth is roughly eighty percent nitrogen and twenty percent
oxygen, with traces of other gases. (See ionosphere, stratosphere and troposphere.)
An example of atmosphere is the ozone and other layers which make up the Earth's
sky as we see it. An example of atmosphere is the air and gases contained inside a
greenhouse.

Composition of air by volume:

i.

ii.

By volume, dry air contains 78.09% nitrogen, 20.95%
oxygen, 0.93% argon, 0.04% carbon dioxide, and small
amounts of other gases. Air also contains a variable
amount of water vapor, on average around 1% at sea
level, and 0.4% over the entire atmosphere.

Air is a mixture and not a compound because of
following reasons: Air can be separated into its
constituents such as oxygen, nitrogen etc. by
fractional distillation of liquid air. Air shows the
properties of all the gases present in it. For example:
Air supports combustion because of oxygen present
in air.

iii.

Uses of air:
It is vital that living things respire to get the oxygen for living cells to function.
Animals and humans also release carbon dioxide into the air when they breathe
It runs windmills, which are used to generate electricity.
It is necessary for burning fuels.
Air plays an important role in water cycle. Hot air being lighter, rises up and carries
water vapour high up in the sky to form clouds. Moving air [wind] carries clouds to
different places and helps in bringing rain.

iv.
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Fractional distillation:
The liquified air is passed into the bottom of a fractionating column.
In column used to separate oil fraction, the column is warmer at the bottom than
it is at the top.
The liquid nitrogen boils at the bottom of the column.
Gaseous nitrogen rises to the top, where it is piped off and stored.
Liquid oxygen collects at the bottom of the column.

Uses of oxygen:
Oxygen is used in the manufacture of steel and medicine.
Oxygen gas is used for oxy-acetylene welding and cutting of metals.
Oxygen are used in medicine to treat people with breathing problems.
Uses of nitrogen:
Liquid nitrogen is used to freeze food.
Food is packaged in gaseous nitrogen to increase its shell life.
Oil tankers are flushed with gaseous nitrogen to reduce the chance of explosion.

v.

vi.

Greenhouse effect:
The greenhouse effect is a natural process that warms the Earth's surface. When
the Sun's energy reaches the Earth's atmosphere, some of it is reflected back to
space and the rest is absorbed and re-radiated by greenhouse gases. The absorbed
energy warms the atmosphere and the surface of the Earth.

vii.



Activity 1
This experiment will be performed under the supervision of teacher.

Student will observe the change in lime water.

Activity 2
Teacher will make groups for this activity

Every group investigate and write name three different process which result is more

carbon dioxide going in to the environment..

What if there is too much carbon dioxide in the atmosphere?
Burning fossil fuels releases a great deal of carbon dioxide into the air.
Too much carbon dioxide in the air causes the greenhouse effect - warming up of
the earth.
Planting trees and plants to take in the extra carbon dioxide and helps restore the
balance.

(a)  Temperatures on the moon are very hot in the daytime, about 100 degrees C.
At night, the lunar surface gets very cold, as cold as minus 173 degrees C. This wide
variation is because Earth's moon has no atmosphere to hold in heat at night or
prevent the surface from getting so hot during the day.

(b) The major factor which does change the Moon's surface is the impact of
meteoroids, forming craters. Even this process is very slow today; most of the Moon's
craters, and all of the large ones, are hundreds of millions to billions of years old.
The surface of the Moon is very old, compared to the Earth.

Task for students
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The particles are always present in air. Normally, they reflect less light, because the
particles are very small. They can only be seen when a strong beam of light passes
through the air. This is called Tyndall Effect. A very strong concentrated light beam
reflects off of the dust in the air which can be seen in a darkened room, which is
normally not seen.
Our eyes become more sensitive to light in dark rooms, especially if we give them
a few minutes to adjust. Also the illuminated dust in a beam of light shows up
because of the contrast between it and the dark background when the room is dark.

2.
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Investigating the Space
CHAPTER

13
Q. 1

Q.2:

Q. 4:

Q. 3:

i. (c)    Sun
ii. (a)    Comets
iii. (c)    Shooting star

iv. (c)    Cobalt
v. (b)    Sun
vi. (b)    Artificial

i. F Reason: Everything in the solar system orbits or revolves around the earth.
ii. F Reason: There are three main types of meteors.
iii. T
iv. T
v. T

A satellite is an object that moves around a _____________ object. Earth is a

__________ because it moves around the ____________. The moon is a ____________

because it moves around ___________ Earth and the ___________ are called ____________

satellites.

large

satellite sun satellite

sun moon natural

Solar system:
The solar system is made up of all the planets that orbit around sun. In

addition to planets; the solar system also consists of moons, comets, asteroids,
minor planets, dust and gas.

i.



Turnkey Publishers 73 Guide Book for Teachers
Innovative Science for Secondary 2

In our solar system 'Mercury' takes the shortest time to revolve around the Sun.
It takes about 88 earth days to revolve around the Sun. It is also the smallest planet
in the solar system. And it is also the closest planet to the Sun.

Characteristics of comets:

The solid, core structure of a comet is known as the nucleus.
Cemetery nuclei are composed of an amalgamation of rock, dust, water ice, and
frozen carbon dioxide, carbon monoxide, methane, and ammonia.
Comet tails are shaped by sunlight and the solar wind, they always point away from
the sun.

Characteristics of meteors:

Meteors, also known as shooting stars, are small pieces of rock and debris.
They strike the atmosphere at high speeds. Where friction causes them to burn up.
Most meteors are the size of a pea or smaller.

Characteristics of asteroids:

Asteroids, sometimes referred to as minor planets are large rocky masses.
Asteroid belt between mars and Jupiter
They are formed from different combinations of clay, rock, nickel and iron.

ii.

Scientists classify meteorites into three major groups.
Iron Meteorites:

Iron meteorites are composed mostly of iron and also contain small amounts
of nickel and cobalt. Iron meteorites are very heavy and are collected more frequently
than other types of meteorites. Iron meteorites cut in half exhibit a geometrical
pattern known as a Widmannstetter pattern. Widmannstetter patterns occur because
iron meteorites cooled under very high pressure over a long period of time.

Stony Meteorites:

Stony meteorites, sometimes referred to as stone meteorites, fall to Earth
more frequently than other types, but are more difficult to distinguish. These

iii.

iv.

meteorites range in color and can be fine or coarse grained. Stony meteorites
contain a variety of substances, but all are chemically distinguished from rocks
formed on Earth.



v. The Three Main Types of Meteorites. Although there are a large number of sub
classes, meteorites are divided into three main groups: irons, stones and stony-
irons.

A satellite is an object in space that orbits or circles around a bigger object. There
are two kinds of satellites: natural (such as the moon orbiting the Earth) or artificial
(such as the International Space Station orbiting the Earth).

Structure:
The Materials Used in Artificial Satellites and Space Structures. We rely on

satellites and structures in space for communications more than ever before. They
help provide us with television pictures, telephone calls and a wide variety of
communication signals, whilst surviving the hostile environment of space.

Function:
A satellite is an object in space that orbits something else. An artificial satellite

is placed into orbit by being attached to a rocket, launched into space, then detached
when it is in the correct location. Artificial satellites are built by people and launched
by rockets into space, where they orbit around the Earth. These are some of the
things that artificial satellites are used for: communications, including broadcasting
television programs and relaying telephone calls.

vi.

vii.
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Stony-Iron Meteorites:

Stony-iron meteorites represent a rare type of meteorite that contains both stone
and iron. Stony-iron meteorites contain two subgroups: mesosiderites and palliates.
Less than 2 percent of meteorites are stony-iron.


