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After studying this chapter the students
will be able to:

E @

Describe the characteristics and effects of static charges.
Explain static charges in terms of electron transfer.

Explain practical applications of static and current electricity
(e.g., household appliances)

Identify problems related to electrostatic charge in everyday
situations and evaluate solutions (e.g., use of an
electrostatic paint sprayer for uniform paint; use of static
straps to reduce charge build-up in automobiles; use of
electrostatic precipitators to decrease pollution; use of
lightning rods to protect buildings.

Describe household.wiring and its typical components (e.g.,
parallel circuits with switches, fuses, circuit breakers,
outlets)

Develop a solution to a practical problem related to the use of
electricity in home, school, or community (e.g., choose an
appropriate fuse or circuit breaker for a specific circuit).
Propose a plan for a self-contained system to generate

energy, using renewable energy resources, to meet the
energy requirements of a dwelling, farm, or community in

Pakistan.

Identify the safety measures to avoid and handle electric
hazards.

Describe careers that involve electrical technologies, and use
print and electronic media to identify the knowledge and skill
requirements of such careers.
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INTRODUCTION

In the previous classes you have alread
produced when an ebonite rod is rubbed with a Woo|
rod with a silk. Similarly when a plastic comb ig charen O glass
through dry hair, it remains charged until it is touchggdb MOoving it
else. When objects are charged in such 3 wWay, we say th :
built up static charges. The buildup of static charges Da: :
called static electricity. This phenomenon belongs tg the EbJ s s
Physics called electrostatics. However if a conducting path s L
to the static charges they will flow and remain no more st |
The study of flowing charges is called current electricity,

chapter you will learn about the nature and applications of Static ang
Current electricity in your daily life.

6.1 StaticCharges ' |

Everything in nature is made up of atoms which in turn composed of
protons, electrons and neutrons. The protons are positively charged,
the electrons are negatively charged and neutrons are neutral. It
means that every physical object has charges. You have learnt in
previous classes that like charges repel each other and unlike charges
attract each other. All the physical objects will be in a neutral state if

between negative and positive charges, there will be either net
negatively charged if it gains electrons and positively chargedlﬂf,,;.
together or by pressing and pulling them
_areas of objects and unable to move to

the amount of positive charge is equal to the amount oi" negative
charge present in them. However, if in an object there is an imbalance
negative or net positive charge on the object. An object becomes
loses the electrons. The charges O
produced on objects by rubbing them

apart, are called static charges. As these

charges are confined to the rubbed
areas of the same objects so that

IS Why they are called static cha rges.
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Electricity in Everyday Life *

Static charges can also be
e i produced on a conductin .
Eu'tltcllt']r?glt.l;n Ehﬁ vl(t::nlty of a charged object. The phegoz'?éi?nbg;
- static charges on objects is called stati i
. atic electricity. The
phenomenon of producin | : -
electricity. ) g static charges on objects is called static

a. B““d"‘g up Static Charges in Terms of Electrons Transfer
When certain materials (especially insulating) are rubbed together
or when they are pressed and pulled apart, the electrons are
transferred fﬁrom one object to other. For example, when you rub
your shoes vigorously on a wool rug, electrons are transferred from
wool rug to your body, giving your body a net negative charge and
the rug a net positive charge. The negative charge on your body can
be sensed and removed by lightly touching a friend who can startle
by feeling a light shock. Similarly, when you pull apart the cap from
your hair, electrons are transferred from the cap to the hair. As all
the hairs acquire the same charge so they repel each other and tend
to get away from each other as much as possible. This is the reason

you experience the “hair raising” phenomenon.

DO YOU KNOW?

When you rub a inflated balloon against
your clothes; electrons are transferred
from your clothes to the surface of the
balloon. When this balloon is released it
sticks to the wall or the ceiling of a room.

\

static Charges in Terms of Elect ostat
on is the mechanism of chlrﬂ‘-“-._sz

without any physical contact with a charged body, When a ¢t
is brought near an uncharged conducting body, the -

b. Production of

d body close to charged body, becomes 0pp o ,L ly ¢t
imilarly charge as that of the chargec
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Fig. 6.2 Electrostatic induction.

This phenomenon of redistribution of charges on the surface or

inside a neutral conducting body due to the presence of a charged

body in its proximity is called electrostatic induction. In the neutral

body the redistribution of charge persists till the charged body is
kept in its proximity. When the charged body is moved away from
the neutral body, it attains its original charge distribution.

~ TIDBIT

A spark of static electricity can measure thousands |
of volts, but has very little current and lasts fora |
short period of time. This means it has little power |
or energy. Wk
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6.2 CHARACTERISTICS AND EFFECTS OFSTATIC cu_ARGEi

You will learn.more about static charges by studying the followin
characteristics and effects of static charges. | -




Electricity in Everyday Life

characteristics of Static Charges

some of the basic characteristics of static charges are given below:

i  Conservation of charges

Ordinarily objects are electrically neutral and contain equal number
of negative charge particles (electrons) and positive charge particles
(protons). When one body rubbed against another, charge is not
created in the process. The electrified state is due to transfer of
charge (electrons) from one body to the other. Therefore, one body
gains some amount of negative charge while the other gains an
equal amount of positive charge. In other words electric charge is
always conserved. For example, when a glass rod is rubbed with silk,
the silk obtains a negative charge that is equal in magnitude to the

positive charge on the glass rod.

ii. Attraction

One of the characteristics of static charges is that they make certain
materials to attract each other. For example, when you rub a glass
-od with silk cloth or an ebonite rod with a woolen cloth, static charge
is developed and these rods are able to attract small particles.
Similarly another every day example of attraction due to static
charges is that of a plastic comb which when moved in dry hair,

gathers static charges and starts attracting small pieces of paper.
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I1i. Repulsion

Static charges also produce the ability of repulsion in obi

example, when you comb your hair on a dry day or after l];;:ts' Fﬁ_r
drier, negative charges builds up on the comb while positiye I:;E iy
on the hair. You know that like charges repel each other As al?;ae
hair acquire the same charge so they repel each other. As 3 I'ESuFt
the phenomenon of “flyaway of hair” occurs.

iv. The force of attraction or repulsion between charged bodies is
inversely proportional to the square of distance between them.

Fig. 6.4 Repulsion of charges
Effects of Static Charges
Some of the effects of static charges are given below.
i. Electrostatic Sparks

The production of electrostatic spark is a common effect of static
charges. A spark is produced due to heating up of air present
between two highly charged bodies. If there are more positive

charges on one object and equally negative charges on the surface
of another object, then the attraction between the charges may beé
great enough. This condition can lead the electrons to jump the gap 2

between these highly charged objects. |

nd more electrons will jump across the gap quickly.
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nce a few electrons start to move across the gap, they heat up the




Fig. 6.5 Electrostatic Sparks

This heats up the air even more. The air gets so hot that for a very
short period of time it glows and produces a spark which is known
as an electrostatic spark. The same phenomenon is seen during
thunderstorms when electrostatic sparks are produced on a much
larger scale resulting in lightning.

ii. Polarization charges

In most neutral atoms or molecules, the center of positive charge
coincides with the center of negative charge. However, in the
presence of a charged object, these centers may shift slightly,
resulting in positive charge on one side of the molecule and
negative charge on the other side. This effect is known as
polarization. Polarization of charges within individual molecules
produces an induced charge on the surface of the insulator as
shown in the figure 6.2. This effect explains why a comb that has

been moved through hair, attracts bits of neutral paper.
6.3 Practical Applications of Static Electricity

Static electricity has many applications, €.g. photocopiers, inkjgt .
orinters, laser printers, high voltage generators, electrostatic

4

electrostatic precipitators etc. However, electrostatic
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painting, |
painting and electrostatic

.. Electrostatic or Electro painting .
ot

c is applied to paint uniformly the
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surfaces of metallic bodies such as refrigerator, metallic fu mﬂnsq

metallic boxes, automobiles etc. |




. J:‘ _CH A R e =

The surface of metallic body is
earthed. The paint particles
when emerge out of the nozzle of
the spray machine, they acquire
positive charge due to fraction.
When these positively. charged
particles reach near the metallic
body, induce negative charge on
it. Thus due force of attraction
between opposite charges a Fig: 6.6 Electro Painting.
uniform coat of paintis formed on the surface of metallic body.
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FOR YOUR INFORMATION

The van de Graff generatoris a very
useful static charge generator. It
can produce a potential difference
or voltage up to 14 million volts. It
IS used in nuclear research to

accelerate sub-atomic particles.

ii. Electrostatic Precipitators for Pollution Control

A device which is used for removing unwanted solid or liquid
particles from gases by the application of principle of electrostatics,
's called electrostatic precipitator. Large electrostatic precipitators
are used in coal-burning power plants and in industrial plants that
generate large quantities of smoke. They eliminate ash and dust
particles from the smoke thereby reducing air pollution. Small
electrostatic precipitators are used in homes in conjunction with
heating and cooling systems for elimination of unwanted particles
from the atmosphere. In this process static charge (usually
positive) is produced on smoke dust and other unwanted particles
passing through electrostatic precipitator. These charged particles
are attracted by a plate having opposite charge thereby collected

.,@.____ and are finally removed away.
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a. Smokestacks

principle of static electricity is applied in
the extraction of smoke and dust
particles from the gases coming out of
the smoke-stacks of factories. When the
smoky and dusty gases pass through
smoke-stack, positive charge is induced
on smoke and dust particles due to

positiyely charged wire gauze fitted in the smoke-stack. Then
negatively charged plates of the smoke-stack attract and deposit
these positively charged particles, from where they are removed
away. In this way, the outgoing gases from factories are cleaned from
smoke and dust particles with the help of smoke-stack.

b. Airfresheners

Air freshener, also known as air ionizer, is a device, used to freshens
and purify air in the homes. It works on the principle of static
electricity. Usually, it strip off electrons

from smoke, dust and pollen particles
oresent in the air. Due to which these

particles gain positive charge. These
nositively charged particles are attracted
and deposited by negatively charged
nlate of the air freshener. In this way, air

freshener freshens and purify the: air.

6.4 CurrentElectricity |
oduced due to flow of charges (elect_fc{ns or

material is called current electricity or
lectricity is of two types i.e. directcutrent

Electricity which IS pr
ions) through conducting
electric current. Current e
and alternating current.
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The electric current which flows in one direction only, s called g;
current (DC). While the electric current that regularly Changeg g
direction, is called alternating current (AC). Alternating CUl‘reni

supplied to our homes, changes Its direction 100 times in one Secong

a. Application of Current Electricity ir, I.-louseholc_l APP“ances
Most of practical applications of electricity deal with the Current

electricity. A variety of home appliances qper;te on It We Utilize
electric current for different purposes €.g., Ilghtmg, heating, Cooling,
washing etc. at home. In all these situations electric current is

converted into other forms of energies according to the need.

When an electric current passes through the filament of a bulb,
heats up as much as that it emits light. Here electric current s
converted into heat and light energies. Electric room heater, electric
iron, immersion rod, electric kettle etc. are such appliances which
contain a high resistance metallic heating coils. When these
appliances are switched on, the electric current is converted into heat
energy in these coils. Similarly -in clothes drier machine, hair drier,
toaster, oven etc. electric current is converted into heat and

mechanical energy.

In summer season we use electric fan, air cooler and air conditioner
for cooling purpose. When electric current flows, their blades start
rotating hence electric current is converted into mechanical energy.
Similarly, in washing machine and electric motor, electric current is
converted into mechanical energy. Other household appliances Iikg
refrigerator, television, computer etc. need electric current for their

ODeﬁtion. In other words, current electricity has become necessity of
our life, o

E:)r:ﬂarly In washing machines and electric motor, electric current 15
vertedinto mechanical energy. |

Old a |. L] ] " - L O uter
etc. need Slactis PPliances like refrigerator, television, comp

electricity ha ~urrent for their operation. In other words, current
Sbecome Necessity of our life. |
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.‘ problems Related to Electrostatic Char
j 6° golutions b

and their

are many problems related to electrostatic charge: here we

re
E:Liuﬁs only two of them and their solutions.

Lightning and use of Lightning Rods

ning is @ natural phenomenon which happens w

| petween two objects having differentpgnd |ar2:na$r‘;i1t;$n;
rges. Lightning can occur between or within clouds or
clouds and the earth. Electrons heat the air present
the charges so much that causes lightning. The heat also
makes the air mpve away from the charge very fast. The air
expands. When this occurs, a very loud sound, called the thunder, is
roduced. Lightning can be dangerous. It can strike trees,

buildings, people and animals.

Light
trave
static cha

petween
petween

lightning rods are used to | >‘ﬁ
protect the buildings from the | . _
 hazard of lightning. Lightning | Lighting rod

rod is a metal rod attached to |
the roof of a house or a building. |
' 1ts lower end is connected to a |
copper or aluminum wire which |
goes down to the earth and is |
grounded. |

As lightning always follows the
. ?tlwstr:lelft way to the ground. So if :

ildines'a lightning rod on a |
i 1 e?’tll: goes down along the
oy ¢ hte' earth. Thus in this
| b'-lildingg l;lng rod protects the
jﬁghming_ rom the hazard of
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M Electricity in Everyday | fe
S lectrostatic Charge on

: Building up E _
e ?lel:?f;lei & Use Static Straps

| hich transport

large vehicles W '

,-Irg}jammable chemicals, fire an‘d _explos,lon

may occur in them due to building up of

very large static charges on their b_oQaes. . ;
These charges are built up due to friction. To avoid these hazards,

hanging metallic straps, called static straps are connected to the |

rear sides of vehicles. These straps touch the ground thereby l’f

(

|

Fig: 6.8 Static straps in
automobiles

providing a conducting path for the flow of static charges towards
the ground. In this way Static straps prevent the accumulation of
static charges on the bodies of the vehicles. These also help in

reducing radio interference and electric shocks. a
6.5 Household Wiring I
- : L
Basically household wiring is an ¢
electric circuit in which different ¢
electric appliances are connected in ¢
parallel to a single source of T
electricity. Household wiring ensures r
SmO.Oth running of all electric Fig: 6.9 Different types of circuits. S
appliances. 0
a. Electric Circuit .
. b

The path for the flow of electric current is called electric circuit.
When switch is off or power supply is disconnected and no current I
flows in the circuit, then it is called open circuit. While if switch is on D
and current flows in the circuit then it is called closed circuit. q
: - e
FOR YOUR INFORMATION" te

When Iwe‘and‘neutral wires are interconnected accidently

or otherwise, it provides a short and low resistance path A
to the flow of current. This condition is called short circuit- th

| and may cause damage to electric meter.

®,
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are the typical components of household wiring:

Flect |
Components of Household Wiring
b.

Fo“oWlng

Resisto rs

tion offered by d conductor to the flow of electric current
led its resistance while the conductor is called a resistor. The

4| appliances which are connected in a circuit, act as
¢. The basic functlop of a I"_ESIStOF IS to control the magnitude
at flowing in a circuit. Resistors in a circuit can be connected

es orin parallel.

s in Series

resistor
of curre
ind serl

3. Resistor

Inaseries circuit, there is only one path for
+he flow of current and same amount of
~rrent flows through all the resistors. Thel
total voltage across the circuit is equal to =
e sum of voltages across all the resistors. ™ R—
e total resistance is equal to the sum of Fig: 6.10 Series circuit
ecistances of all the resistors. An example of series circuit Is a
string of decoration lights. If any one of the bulb is missing or burnt

out, no current will flow and none of lights
will work. "

Resistors in Parallel

d parallel circuit, there is two or more
ahs for the flow of current and different |
ounts of current flows through each
Sistor. The voltage of the circuit is equal

|- e - ) "
apr;}i';lﬁ of parallel circuit is wiring system of a house.

“€s stops working, current still flows throt

zerHoweVe"r In case of short -
9and the circuit stops working.
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Switch is commonly used to close or open the Circuit and to

or off an electric appliance. Switch is fitted In the [ive "N on
According to construction there are many types of SWitcheSerE.
single pole, main switch, push button etc. €0,

i. Fuse

Fuse is a thin and small
piece of metallic wire of low
melting point. It js
connected in the live wire,
often as a cartridge. If a
fault develops and current Fig: 6.12 Electrical fuse.
exceeds the limits, then fuse overheats and melts thereby breaks
the circuit before the circuit catches fire. Fuse is connected in Series
?long the main supply line so that entire current passes through the
use.

li. Circuit Breaker

A circuit breaker is modified form of fuse. It is
In the form of a switch that automatically turns
off circuit when the current exceeds the

specified value. It can be reset by turning the
switch on or by pressing a button.

lii. Outlets

An outlet or socket is an electrical device
that connects other electrical appliances |
to electric supply. It is a point along the

Fig: 6.13 Circuit breaker

I g T A b AT “

[ NN

circuit where an electrical device or L
portable appliances can be connected to A
the circuit. Modern outlets consists of 8

three pins and a fuse. The fuse protects
. the appliance from any electrical fault.

e e

Fig: 6.14 Outlets-
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E|ectric

Fetv M casures

P Electr

id the hazards of electricity i
10 avoid | Y I Homas. dwiti
cyrroundings, the following safety measures shoyld pe 2:0 ”: M
o DON't touch switches unnecessarily, pted.

o Neveruse electrical equipment in or close to water

A Never play near broken plugs or in areas wit
wires and appliances.

., Neverpullouta plug by pulling its cable.

o Never touch any torn or taped cables or switches. keep them
away from heat and water.

¢ Avoid touching electrical appliances with any metallic object.
¢ Never go near a declined power line.

¢ Avoid climbing electric poles, transmission towers or fences
around power stations.

¢ Avoid climbing trees or poles that are near power lines.

- & Always contact an electrician or relevant expert in case of any
faultin circuit or in an electrical appliance.

h many electrical

6.7 Careersin Electrical Technology

Following are some of the careers one can choose in electrical
technology.

Electrician

"_electrician is responsible for the overall installation,
aintenance and repair of electrical connections In a thome,
Ndustry or any other building. An electrician connects WIres to

&

.I‘cuits and their components.
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-€ctry Worker installs and maintains lines and ¢

J SRR g
ity fro : bt - the homes, industries and
_ther Set M the distribution point to the hOMEs, s ckations.

UPs. Apart from this they also work in power grt gy
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trical Installers

These persons are expert in installing varioys electrical i
used in ,::m_rrw_a:__-gtac as well as industrial setups. They als ?Ppllances
maintain main switch boards and power grids > INstall ang

Power Plant Operators

RESOURCES

Energy is the basic need of our life. We utilize energy for different
PUrposes “e.0; for Operating industries, running automobiles,
stoves, he'atlng,r lighting, cooling etc. For these purposes one form
of energy_ IS converted into other form according to the need. In this
regard, different sources are utilized €.g. coal, petroleum products,
natural gas, electricity etc. Today a large amount of energy in the
world, is obtained from coal , petroleum products and natural gas.
However, these resources are gradually decreasing and ultimately
will be depleted because these are not renewable. Moreover, these
resources are not environment friendly, cause global warming and
ozone layer depletion. This is the reason that today man S
struggling to utilize maximum renewable energy resources like
sunlight, flowing water, wind etc. These resources do not deplete on
consumption. Such energy resources which do not deplete Of

consumption are called renewable energy resources.

1 I a— — A

5
esources such 2@
re are a number of renewable energy r _

fa

sunlight, wind, flowing water, rain, : W,
geotl'?ermal heat etc. However, a few of them are descri bed belo M
| P
L1. Sunlight kol 3
i light. Large amoun q
e major renewable energy resource Is sun flr% T niight s called ..

form of light and heat _receiving

ergy in the
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cjectricity

ic Is vital for hum ' i
nergy. This energy Is vi Uman beings, animals and
. the earth. In past, _large spherical mirrors and lenses were
pl 4 to concentrate sunlight and convert into heat energy
use roday solar cells are used to convert solar energy intc;
electrical energy.

|is a device that directly converts solar energy into electric
A single solar cell produces a small voltage. A number of

cells are connected in series to generate large amount of
solar . This connection of solar cells is called a solar panel. Solar
vg:Z?S e;re installed according to need of electric energy.

golar cel
energy:

Today, du€ to load shedding the use of solar panels has been started
 offices and homes for lighting and other needs. Similarly solar
. ~els are used in artificial satellites to meet their electrical need.
s?}lar energy is utilized in different fields of agriculture. Moreover,
today where conventional electric'famhty E not available, tube wells
are operated by solar panels to irrigate agricultural lands.

2. Flowing Water

Flowing water is a very useful renewable energy resource of hydro
energy. In ancient times, man used water mills to convert hydro

energy into mechanical energy for mi||ing grains and crushing
sugar cane. Today, in most of the COUI‘ItI‘IEﬁ:‘» of the Wprld hydro
energy is utilized for generation of electricity. For this purpose
water is stored in dams, from where it is passed through tunnels
Where it turns huge turbines whose rotating shafts_connected to
9€nerators that generate electricity. It Is then supplied to homes,

Offices, industries and other areas through cables.

has been using wind as a source of energy ¥
DaSt -d .-_..--- o o :-‘;

peeple wer Hizi 1 w for navigatl
- - ergy 1or fiav
3 gy o utilizing wind energy for

drawe. > IPS. Similarly they used win
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In Pakistan, wind energ%ycf:,: |

and high mountainous areas like Chitra|

Gilgi.t and swat. Now a days, wind energy is used for Operatin
turbines which generate electricity. ,

4. Biomass

Biomass is a renewable energy source. It consists of organic
materials like animal manure, sawdust of timber mills, plants and
trees residues, crop residue and used tires. Energy from biomass
can be obtained by using all these materials as a fuel either by
direct burning or fermentation. In direct burning the solid waste are
fed into a furnace producing heat which is used to boil the water and
run the turbines and generators for generating electric energy.
While in fermentation, biomass is enclosed in a tank and
decomposes it by bacterial action. As a result methane gas is
produced which is then utilized for different energy purposes.




clectieity BESEEREEE

KEY POINTS

o static charges are build up due to transfer of electrons in

| the process of rubbing two objects or due to electrostatic

| induction .

I ¢ Al things are composed of charges (protons and

1 electrons). Electric charge on them is built up due to
imbalance between positive (protons) and negative
electrons) charges. -

¢ Opposite charges attract each other while like charges
repel each other. S S

¢ Principle of static electricity is used in pollution control by
applying a static charge to dirt particles in the air and then
collecting those charged particles on a plate having
opposite electrical charge.

¢ Electricity is a type of energy that can build up in one place
or due to flow of charges from one place to other. In first
case it is called static electricity while in second case it is
called current electricity.

¢ An electric circuit is a path of flow of current. A closed

circuit has a complete path for current flow while an open

circuit does not have a complete path for current flow.

The opposition offered by a conductor to the flow of

Current is called its resistance while the conductor is called
d resistor,
¢ Lightn
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EXERCISE

Select the correct answers for the follow;
guestions. ng
i (_')pp[‘lﬁltt;‘ C'hﬂl'gES _____ __Eﬂ{:h other.
Attract h.Repel c¢.Cancel d.None of them
2. Anobject thatis negatively charged has:
gained protons 0. lost protons
gained electrons . lost electrons
3. The term "electricity” in referring to static electricity
Means: :

2. Animbalance of protons b.An equal number of atoms
—_Animbalance of electrons d.An imbalance of neutrons
4. Which one rod will become positively charged when
rubbed with silk:
2. Glass rod b.Carbonrod c.Silverrod  d.Eboniterod
5. If an ebonite rod and a glass rod are brought together
after being rubbed with fur, which of the following will
happen?
2. They will remain stationery  b.They will attract each other
c.They will repel each other d.None of them
6. You are walking on a carpet and gain a positive charge.
When you touch a neutral doorknob:
-~ The electrons flow from the doorknob to your hand and you
feel a shock.
- The electrons flow from your hand to the doorknob and you
feel a shock
- The electrons do not flow and you feel no shock.
4 The electrons do not flow but you still feel a shock.
7. Why does lightning hit buildings and homes?
2. They are the closest point to thunder clouds.
H.They are good insulators.
 Lightning clouds tend to form over buildings.
¢.None of these.,
8. Electrostatic precipitator is used.
a.1In pollution control b.In electro painting |
c.Inautomobiles d.To protect from lightening
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which one phenomenon is not related to static
9. '

tricity?
eIEB‘;th unlike and like charges attract

(ke charges repel
te charges attract

OppoS!
Ngﬁtral objects are attracted to charged objects
'The path on which current flow is called .
10 Resistance Resistor . Circuit . noneofthese.,
s Write: nrt answers of the following questions.
. Whya metallic chain is hanging from the rear side of a petrol
~ supply tanker.

Define electrostatic induction.
Describe fuse and its importance.
What is meant by circuit, closed circuit and open circuit?

What is a circuit breaker? Describe its importance.
What is meant by current electricity? Describe its types.

Why do your hair stand on ends when you pull apart your cap?
How does a lightning rod protect a building from a lightning

strike? |
Define static charges. Why are they called static?

0. What is meant by polarization of charge?

Write detail answers of the following questions.

Tl il i gl

— D

~

i What are the basic characteristics of static charges?
Describe the effects of static charges. i e
3. Whatis meant by resistance? How resistors are connected ina
circuit?
4. Describe the practical applications of static electricity.
5. Write about practical uses of current electricity in household
appliances? | |
What safety measures should be adopted to avoid hazards
Of electricity? i T

7| 1 4 “. . 1 ‘i; ‘.-. P | :
Write a note on ene rgy generation from renewabt
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Ouggloal Rsasio)
thelr Practlcal Ay

After studying this chapter the students
~ will be able to:

* Recognize those characteristics which indicate that a
chemical reaction has taken place.

* Use scientific nomenclature to identify common
consumer products (e.g., identify ingredients in food
products or cosmetics from the labels).

* Investigate application of acid-base reactions in
common products and processes (e.g., prepare soap
from oil and sodium hydroxide and compare its lather
formation with that of commercial soaps).

* Relate chemical reactions to familiar processes
encountered in everyday life (e.g., reactions in film
processing, food processing, fabric and hair dyeing,

agriculture, pulp-and-paper and mineral processing)
and identify careers that require knowledge of such
processes.

* Research the methods, impact and safety
consequences of chemical disposal in Pakistan, and
recommend appropriate disposal methods (e.qg.,

dumping car batteries, tyres, plastics, paints, or metal:
in landfill sites).



ncreasing importance of chemistry has grown tremendously
’
The Ve

| plication In all aspects of daily life. Our own existence is a
dué to It5 ap_ous chemical processes. If any vital process ceases to
en our survival becomes difficult. From diagnosis to the
t of diseases, chemicals and chemical processes are of vital
treatmen o. Metallurgy is a process of extraction of metals from ores.
impoﬂancm'ical process which has revolutionized the whole economy

e Ch?’Id The big complicated machines which are the backbone of
gy Wri:iviIlizatimr‘l,, are the direct resuit of the present growth of iron
m"de{QeI industry. Materials like cement, paints, varnisheg, glass,
am:l'rszfers synthetic fibers, plastics, soaps, dyes, preservatives and
B itless’ other useful and productive materials are because of
3?#:rent types of chemical reactions. In this chapter YOU‘IWII.']fStUdEI
various chemical reactions which we encounter in our daily lite an

their practical applications. you will also study methods for the
disposal of waste chemicals.

B 71 CHEMICAL REACTIONS IN EVERY DAY LIFE AND THEIR
PRACTICAL APPLICATIONS

When a chemical change occurs, a chemical reaction is said to have
taken place. In chemical reactions atoms combine with each other
forming new substances. The s IS
substances which take part in
chemical reactions are called FEEE——
reactants. The new substances "
formed as a result of a chemical !
"€action are called products. X
Elee“era”% the chemical properties of ™ Saa

'€actants and products are
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i:ferent fromeach other. |
msteiﬁample. of a chemical reaction is Fig: 7.1 Car is being rusted.
oxyae O IFON. Rusting occurs because the iron (Fe) reacts

N the atmosphere. Chemical bonds are f

i)

b

g (0)
o o]y
finally make iron oxide (Fe,0,) which is rust
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ysical change only the physical state of matter lﬁ b

it b i L
forzxample melting of ice. These changes are tempor: m'&

he easily reversed. The substances retain the pmpe__;
physical change. Thus, no new thing is formed in his

change. On the other hand, a chemical change is pem F%aﬁf
cannot be reversed easily. In a chemical changﬁe_ln hina
formed which have chemical properl:ies dlffej_'_ ,1 %




inEvervday Lite

T

K ent things that are being used by us in our day to day activities
e f chemical reactions. For example; toothpaste, soap,

" iy

k!

nducts O : .
washing powder etc. are all results of chemical reactions.

0, .
champo sre some of the significant examples of chemical

: Fo”:t";"o'zg which we encounter in everyday life.

= red :

.

& You are familiar with the term photqsynthesis. It is the process by
nich green plants manufacture their own food. Water and carbon
W

yide act as raw materials in the process. The chlorophyli
d!ﬂment, present in the leaves, traps energy from sunlight.
Eﬁemical reactions take place whereby raw materials are converted

into glucose and oxygen gas.

The overall equation of the process of photosynthesis is given

below.
Sunlight

6CO,+ 6H,0 ——= CH. 0O, + 60,
Chlorophyll
Carbon dioxide + Water ——— Glucose + Oxygen

Carbon
dioxide

T e

o i
ey

Fig: 7.3 Photosynthasﬁ,-ﬁ"i'
By T
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You might have seen a layer of rust over unpainted iron Surface

This layer gradually leads toO disintegration of iron. In "UStins‘
process iron combines with oxygen in the presence of atmospherig
noisture resulting in formation of iron oxide (Fe,0;) which is rUstc
The chemical reaction of the process can be simply represented as.

4Fe + 30, + XH,0 —— 2Fe,0;. XH,0
Iron + Oxygen + Moisture —— — (Rust)

Coal and natural gas are fossil fuels and are important means of
energy. Coal mainly contains carbon and natural gas contains
methane. The chemical reaction of burning of carbon in coal and
methane in natural gas involves combustion process where carbon

and methane react with oxygen to release energy used for
domestic and industrial consumption. These chemical reactions are

shown below.

CH#+ 20; ———= CO st 2H.O + Energy
Methane + Oxygen t——_— Carbon dioxide+ Water+Energy

C + 0, =—— CO, + Energy
Carbon (Coal) + Oxygen —— — Carbon dioxide+Energy

26
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_<eNTIFIC NOMENCLATURE AND COMMON
7.1 L <UMER PRODUCTS

+ chemical compounds have scientific names based upon
piffere’’ mical structure. Chemical nomenclature or scientific
sture IS the term given to the naming of chemical
nomen“® . Often, these names are complicated, long and
comPOt ndéble only to those who have background knowledge of
ynders ?-y commonly used chemical compounds may have several
/¢ example, Baking soda is white substance usually
o der form. It is one of the important edible items

: in pOW : :
vagaig'ger{f itchen. Chemical name of this compound is sodium
- ate (NaHCO3). Generally chemists use common chemical

icarbon ; e el : :
blaC;FES more when It COMES to mentioning certain ingredients In
> onsumer products.

o SRR )
"'_.".!:'-.' 1 “':'_ = lel
~ Common Name Chemical Name
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Use in cosmetics

Used as a constituent in over 650 cosmetic
products, including sunscreens, foundation, nail
colors, lipsticks and whitening toothpaste,

RPERERS Used in antibacterial soaps, deodorants and |
Lbemmczian toothpastes.

—

i __;htha-lates Found in nail polish and in synthetic fragrance.

| 'E_tgy_i'éhe Oxide It is used in shampoos and body washes,

| T — This chemical is used in Shaving creams, sprays
| ; sunscreens and foundations, and as anti-fungal.

I
= |

h = e B
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You might have seen certain details written on canned and
packaged food items. These are known as food labels. Food labels
provide an important source of information about the food items
present in the container especially, in terms of calories and the
nutritional value of the foods you eat. Ingredient lists are a good
way to know exactly what a packaged food contains.

Nutrition Facts
(Q Serving size: 250 ml

- ’-.'_ YA
ofassium 40umc

A Vitamin A 20% _Vitam T'-'l"" *
4 Calcium 5% ron 10%
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e cosmetic industry proper labeling is an important
for marketing a cosmetic or personal care product. Labeling
aSpect ‘tj help inform consumers of the ingredients present in a
S ysed tO tic product. It also gives you information regarding

and any other related warnings, expected

ethod of US€ . . . . :
gies sssociated with its use. It also gives a list of ingredients
aller

4 net quantity of contents, and its place of manufacture or
an :
This conditioner is specially formulated
with ALOE VERA to promote healthy hair.
cu 0 INGREDIENTS
Moisturizing  WATER, HYDROGENATED CASTOR
hair FD&C YELLOW NO. 5 FD&C
BLUE NO1

Sirnilarl‘/, in tf

" The ALOE VERA plant and its benefits
““ have been known since ancient times.
Aloe vera Panthenol has been added
to help repair damaged hair.

OIL AND STEARALKONIUM CHLORIDE,

ALOE VERA GEL, PANTHENOL
for normal, dry & HYDROLIZED ANIMAL PROTEIN,
mm m METHYPARABEN, FRAGRANCE,
CITRIC ACID, PROPYLPARABEN,
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7.1.2 Application of Acid-Base
Products and Processes

Acid base reaction have a wide ran

ge of applicatign i
Preéparation of useful daily life prod

ucts. For examplen the
preparation etc, i

Suan
Preparation of Soap From Oil and Sodium Hydrooxide
Soaps are chemically sodium or potassium salts of long chain ¢
acids, such as stearic, oleic or palmitic acid. These acids are pre:?m
In vegetable oils or animals fats. When vegetable oils OF 2Ny
fats are treated with sodium hydroxide, soaps are formeq along
with glycerin. This process is called saponification. Let's study thjc
process in some detail. - E:
The mixture of fat or vegetable oil and caustic soda (NaOH) s pys the
a steel tank fitted with steam coils. The tank has an outlet atu]\e Be
bottom. Steam is passed through the mixture. The heat of the the
steam first melts the fat. Sodium hydroxide then combines with f ;ee:
or oil to form soap. ok
e col
Sodium S0
Vegetable oil=—> 24— hydroxide me
Steam to
Iron tank an
P RaT 7.2
A Soap
Ch
Glycerin de
Wk
us
fib
thi
IM

'Ji?i'g;i"} s&ép preparation tank.
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_ used In

-OR YOUR INFORMATION

tive equipment such as rubber gloves, safety clothing,
k and eye protection should always be used when

j odium Hydroxide or Its
ha”f.'g:,‘g& Sproper veyntilation should
SGIUIS he used when handling or
alggt}i{ng Sodium Hydroxide. Sodium
% droxide should be stored in airtight
:;-fgntainers because it readily absorbs the

water in the air.

protec
face mas

- to separate glycerin from soap sodium chloride is adde;l to
mixture. Glycerin dissolves in sodium chloride solution.

geing heavier than the soap, the glycerin solution settles dow{vn :—.11:
the bottom. The soap floats at the surface. The glycerin solution IS
-emoved by opening the tap at the bottom of the tank. Thus, soap Is

separated from the solution mixture. Soap produced_ f_or
commercial purposes contain synthetic lathering agents, artificial
colors, and a range of chemicals. The molecules that are found in
soap play a large role in the lathering process. In fact, soap
molecule is actually made up of two parts, those that are attracted
to water and others that are attracted to oil. When soap molecules

and water are combined with friction, lathering usually occurs.

2 CHEMICAL REACTIONS IN TECHNOLOGICAL PRODUCTS
ANDPROCESSES

Inorde
the so0ap

gzﬁr?lcal industries  have an important role to play in the
clopment of a country. It is the use of various chemical reactions

ave resulted in the production of some of the vital products

our daily life. Pharmaceuticals, sugar, fertilizers, synthetic

» 9lass, paints, :
regard, |, dlass, paints, steel etc are some of the examples in

Mant techn

Which

fibers c
) e
tms I“ent

imp the following section you will study some of the

ological products and processes. fudes
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e prOduced IS Made uD If thﬂ‘

tob : 4
\ver bromide (AgBr). This -adiat
hen light of a particular conti’
ical reaction start 4lide

stalS, chemica _ S h
Cr?-{ee silver ion along with a free with
\ 1.2.4
AG + Br + €

ombine with the electron to produce a Chdeu“
inau:
silver atom. AY + a Ag suitc

. : " image". Thi e
In this process the free silVer daFOThsepdr;?t;gi rié?*iegfolcn;sg.w ; el: c00d
Iatentimageis further refined In b, : imp!

o i loper solution, the grains

an exposed film 1S placed in @ deve fAave
centaiﬁing silver ions are reduced much faj:,tel: than those that do .
not. The more i0oNS present in a given grain (1.e._, the gre_.ater the -
exposure of that grain), the faster the reaction with developer and IrS
‘he darker the image at that site in the film. ?ﬁet
orr

L N

Expose film — Develop film — Fix film — Wash film

i .
Reducing agent  Aq(S.0,).*

e R
' P |
o0
o0

Light oxidizes Developer

Br and reduces reduces $,0," react with Dark Ag pai_tlulﬂ

Ag additional  nexposed remain on film after
exposed Ag'’ AgBr to form soluble species aré
to Ag. Ag(S,0,),". washed away.

™

'9: 7.8 Steps in film processing.
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‘ developed Image is obtained, a large amount of
Oﬂff Hsed ,nd undeveloped silver halide remains in the emulsion.
unﬁ“i cilver halide is not removed before the image is exposed to

_tion capable of producing a latent image, the image will
radid o to darken. The process of removing the residual silver
~m the image IS called "fixing."which is done by washing
+ thiosulfate before final printis obtained.

Sodiu

N SCHY) PR O ERSSINGS

chemica!l eactions have an important role in the food processing
adustry: processed food means a food transformed in a way
cuitable for hetter consumption and use. Sometime raw food items
are not suitable for consumption. In food processing technique,
tood IS fortified by the addition of vitamins and minerals. This
improves ItS autritional value. Sometimes addition of artificial
flavors makes the food more tasty for consumption. A common
sxample Of food processing Is the fermentation process which was
arct studied by Louls Pasteur. He demonstrated that during glucose
metabolism yeast and certain bacteria can be employed in the
tormation of ethanol and carbon dioxide. Ethanol fermentation is

used in the production of beer, wine and bread.

Fig: 7.9 Fermenters used in lndustrio&.
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: resented by the followi
This process can De oF ol Chemlcu
equation.

- H ()__(QIUCGFG) ..EC_,H.*OH(EthanOD+2C09(carb0n diOXide)

m
. lucose metabolism co
. pyruvate molecules from gi _ also m ep
*j;:’;ngr:;ed nto lactic acid. Lactic acid fermentation s u;‘éh gha
;:Tarwér"t actose into lactic acid in yogurt production. to oxXP
. is I
c H.0. (glucose) — 2 CH,CHOHCOOH (lactic acid) oro
eve
Fabric and Hair Dyeing
7.2

Different coloures and shades are employed in the pr of
dyeing fabrics to make them attractive and beautiful. Technicall, you

dyes are molecules which absorb and reflect light at specif p(_er;
wavelengths to give human eyes the sense of color. :,::J
One simple way of dyeing is to add dye in water and dissolve it efi
completely. Now immerse the fabric within the dye solution for .
some period of time. Dye being a chemical sticks and forms
chemical bonds with fabric. The chemical nature of the dye and
the material to be dyed both have role in the dyeing process.
TIDBIT P
> Plz
S On
~ The first synthetic dye used, "? | Pl
- _mauveine, was discovered in ‘ Ne
1856 by teenage William A he
~ Henry Perkin. He created lec
this dye out of coal tar. for
\ ' l f ¥
,5 Th
SO

Biologically hair provide insulation from the at
conditions. Itis also an important aspect of one’s personality
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ve natural colour and shades. From black to brown
m ¢ types of colours are present. Although hair are mainly
giffere” 4 of a protein called keratin, the natural colour of hair
corﬂpodge on the ratio and quantities of two other proteins,
depen Selaﬂi” -nd eumelanin. Phaeomelanin controls the
eoi;on of golden blond, ginger, and red colors while eumelanin

-own to black hair shades. If one of these two

onsible for b ]
: it s is lacking, hair colour turns white/grey. Hair dye provide

+han optionto gets hair dyed as per his or her desire.

an hairs ha

7,24 AGR.iiTHL’.ﬁ”UR;E

1 you have Jlready studied the process of photosynthesis in the
ervious section. Recall the chemical equation of the process. You
P plants convert six molecules of carbon dioxide and six

il see | :
molecules of water into one sugar molecule which provides the
essential energy for different types of life activities and In the

process releases six oxygen molecules into the atmosphere.

Light energy
6002'" 6H20 e et CEHﬂ 05 + 602

Chlorophyll

Plants need mineral nutrition for their growth and development.

One of the essential element needed for this purpose is nitrogen.

Plants are unable to consume free nitrogen present in the air.

::rw:;er; it is because of some vital chemical reactions which are

1|egErnir?y mtrogen-ﬁx!ng bacteriq that li_ve in soil and in the roots of

= ous plants which ensure its availability to the plants in the
suitable for consumption.

These hacteria ¢ .
- anda%fna fix free_mtrogen by using hydrogen ions found in the
M ammonia which is later converted to nitrite ions by
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the action of bacteria like nitrosomonas. Nitrite is th_en CDHVErtE |
nitrate ions by nitrobacter, another kind of bacterium, Plants catu
use nitrate for their growth and development. N

' monas AR -
Ammonia (NH,") w__LSO-——— Nitrite 1ons (NO, )

I Nitrobacter

| Nitrate ions (_NQ;)‘J

FOR YOUR INFORMATION

The German scientist Fritz Haber
synthesized the nitrogen-fixing
reaction, which earned him
Nobel Prize in chemistry in 1918.
Haber process combines
nitrogen and hydrogen gases at
high temperatures and
pressures to create ammonia
used in chemical fertilizers.

- -?-I-r_-n.-.t_r e

7.2.5PULP AND PAPER

Paper is one of the useful products obtained from trees. It has
multidimensional usage. In the field of publishing it has a vital rolé

In the production of books, note books, play cards, dairies and

other related items. In the packaging industry card boards and

brown paper are also obtained from th i jcals
: _ € paper industry. Chemicé®
and chemical reactions play an im ' jon of
orta _ uction
paper from its raw mateial P nt role in the prod

Bark of the tree js first removed from the tree trunks and it S o

these pieces are put in solution of NaO.H anﬂ

B
'
.
o g
YT
1.1|

Into small pieces. Then
Na,S to remove lignin.

36



“his material 1S heatgd IN @ pressure cooker
here after sometm'_}e the pressure is
nly released. This sudden release of
sssure Causes the wood pieces to fly apart
Pr= bres. The material which is known as
mtlo s washed again treated with more NaOH
Putl;e presence of oxygen to remove any left
muel’ legnin. The fibres are bonded together
gnd chemicals are added to make the paper
water resistant a_nd to give colour to the paper.
From this material water is squeezed out and

the pulp is rolled and dried. These rolls are Fig: 7.10 Paper sheets.
further processed and paper is produced which is ready to be used

for different purposes.
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22.6 MINERAL PROCESSING

Mineral is defined as any naturally occurring homogenous inorganic
substance distributed in the earth crust. Chemical reactions are
employed in the refinement and production of various useful
products from minerals. For example gypsum or calcium sulphate
dihydrate (CaS0O,.2H,0) when ground into fine powder and this
powder is heated at temperature between 150°C to 165°C, water
content present in the gypsum is removed and hemi-hydrate
plaster (CaSO0,,1/2H,0), which is commonly known as the 'Plaster
of Paris' is produced. This again changes into gypsum on adding
waterinto it. 1

Sodium chloride commonly known as table salt occurs naturally as

a mineral, also cailed rock salt. It can be processed into useful
Products with the help of chemical reactions. For example, chlorine
aRd sodium hydroxide are manufactured by electrolysis of sodium
Chloride solution as shown in the following chemical reaction.

¢NaCl (aq) + 2 H,0 (1) — 2 NaOH (ag) + H2(9) + Cl

ﬁ .|_1 -.a-jl:'- ijf-r{l I. 44 L
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FOR YOUR INFORMATION

Careers Related to Chemical Reactions in Techn0|09ical
Processes

Knowledge of chemical reactions and chemical processes open a door
of opportunities for growth in career. Following are some of the
careers related to chemical reactions In technological processes.

Film Developer

Film developers create photographic prints from_ raw film USing
chemicals, highly technical instruments and, in some Cases,
photographic processing machines.

Food processors

Food processors work to turn raw goods into finished products for
grocers, wholesalers, restaurants, and institutional food services,

Textile dyeing technician

As a textile dyeing technician you would create dyes to colour fibres,
yarns and fabrics.

Agriculture

A degree in agriculture provides you with the knowledge and skills to
manage agricultural businesses. Jobs include:

Agricultural consultant, Farm manager, Fish farm manager Soil
scientist etc.

- ¢ Mineral Processing Operators

Mingral processing operators use equipment to process mineral ores
until the final form or a concentrate is produced.

R e

Sodium metal and chlorine gas results from the electrolysis of 4
molten sodium chloride. This chemical reaction can be shownas:

it
K]

2 NaCl (1) — 2Na (1) + ¢, (g)
¥ Sodium Chloride = Sodium + Chlorine

L T
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ﬁ Y Fwaste chemicals
33 O

Industrialization has brought tremen_dous ec_onomic development
out globally people have to pay the price o_f this development in the
form of environmental pollution. Consumption of chemicals and their

-oducts by the large indystrlal units aqd households have resulted
in the generation of chemilcal wastes which pose great threats to the
human health and environment. Thege wastes are known as
hazardous wastes. Technically a chemical waste is regarded as
nazardous waste if it is ignitable, corrosive, reactive and toxic.
‘Hazardous waste is a serious threat if it is not properly managed or
disposed. In Pakistan different types of industries produce large
guantities of chemical waste which need proper management and

disposal mechanism. Let's study various aspects of chemical
disposal in Pakistan.

7.3.1 Methods of disposal of wastes in Pakistan

Like any other country in the world chemical industries in Pakistan
generate large amounts of hazardous wastes. Unfortunately there is
no proper mechanism and infra structure for the disposal of chemical
wastes in Pakistan. The necessary infrastructure for the treatment,
recycling and waste disposal facilities in the country are still in the
developmental stage. In most cases hazardous wastes produced by
the chemical industries are given to contractors who are least
bothered about the safety precautions to be taken while dealing with
such materials. So often these contractors release hazardous
wastes in nearby water bodies, residential areas or cultivable lands
om where these wastes manage their way to the food chain.
e
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Fig: 711 | — A
Awaste picker burns tires in order to retrieve wire to sell as scrap metal.
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In taljnerigs and textile industries different types of Chemicalg ar
used in various Processes. These chemicals include bleaching agen ;
toxic and infl - d alkalis. These ¥

INTlammable Solvents, acids and a . Chemlfals
are not treated Properly and most often these are dischargegq in the
nearby water bodies or in open land. As a result the people |jy
such localities are beco

ming victim of several dangerous dise&ses
Including cancer.

7.3.2 Impacts and Safety Consequences of Chemical Dispogy,

Industrial chemicals have a profound role to play in the PrOdUCfcipn of
various useful products like soaps, detergents, fe"’f"'zer S, Pesticides,
paints, varnishes, plastic etc. However, the processing and productigy
of these products have been associated with the release of harmfy
chemicals which have become a source for serious diseases. Imqroper
disposal of these chemicals are also conFrlbutlng to the creatmp of
different environmental problems like d|ff§rent types of poll_utlon,
iImproper storage and management of chemical was_tes and aCC{dents
during the transport and distribution of chemicals  affecting 2
particular ecosystem etc. Agriculture has a key role in Pakistan’s

economy. Use of fertilizers, pesticides, insecticides and herbicides is
common practice in our farmlands.

Most of the time these practices
are not properly used and managed. In this way these are
contributing in producing health and

environmental concerns.
Development demands that proper

planning must be done for safé
disposal of these harmful was

, tes. In the following section you Wil
study about the disposal mechanism of som ‘

e of these wastes.
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are some of the effective disposal methods for hazardous

;| effective Disposal Methods
7.3:2 =

waStES-
..~ t+he use of hazardous materials
1 peducing =

e option INn minimizing the generation of hazardous waste is
e its consumption in different chemical industries. This in
te less amount of hazardous waste.

one of th
to minimlz
rurn will genere

2. Reus€ and recycie

One of the effective strategies is to reuse and re_cycle the hazafdo-us
wastes if possible. Recycling Is actually reusing materials in 1135
original or changed forms rather than throwing them as wastes. This
~ould ensure the safe disposal of the waste as well as it will be cost
offective. For exampie acetone can be recovered from spgnt solvents,
hydraulic fluids, used oils can be recovered from autonjoblles etc.
Hazardous waste is produced from batteries used in automobiles.
lead-acid batteries also include batteries in motorcycles,
emergency lighting etc. One of the safest ways of their disposal is
to recycle them and reuse them. In Pakistan it is common to use
recycled batteries in cars, and other automobiles.
When rubber is reclaimed and recycled
less energy is used than producing new
rubber. Recovered rubber can cost half
that of natural or synthetic rubber and
the recovered rubber has some
Properties that are better than those of
fresh rubber. At the same time recycling
'ubber would save the rubber tree
Eg?gzt'c{ns too. Tyres are one of the
|andﬂ|f : |SSU§ .Wh'e.n rubber Wasitem s kﬁ,t B s
dsposed by oomed: A€ the IntemateiEE
N landfin | o c o ation, retreading A rECKSIE .
. One of the better o ffh .

etread; } IS PR |
~*ading where old tyres produce fu nctional tyres

Fig: 71

3 Retreading in process
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in various daily

waste IS generated on daily basis

thing about plastic IS that itcan b
On the recycling center

plastic IS used

%

o

- use prOdUCtS- Plenty of p'aStit

'n almost every home. The gqq
e recycled and reused again and
different types of plastic ar(e!

again. |
ile. It is then processed for recycling

separated from the P

Recycled plastic could |
daily use items, [n this way recycling and

t sure that the waste plastic Is NO
drainage lines.

these aluminium, tin an

are part of wast
processing through the recycling units ca

3. Disposal of wastes In 1and based disposal areas

be used in the manufacturing of varig,
reuse of plastic makez

t thrown in Open spaces or j,

| e used in packaging materials,
4 steel are widely used. Once used these
e and are useless. But proper collection ang
n make these metals tg

he used again without com promising quality and strength.

One of the gasiest way for the disposal of hazardous wastes is to
tr_mrow them in a landfill, waste pile, injection well or other land based
disposal areas. However, this disposal method must be supported

by proper precautions and necessary regulations which can help
re

fe

protect the pgople living adjacent to it. And this method must ensu
that the environment and natural resources of that locality are Sa

and protected.

* 3
L

Fig: :
g: 7.14 Waste being dumped in landfill.
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change or chemical reaction is a process in
or more substances are converted into one

he chemical reaction

ctarting substances used int _ .

& T::Iee -ollectively called reactants, while the final
zubstances formed after the reaction are known as

products.
Indications of a chemical reaction include: a colour
! change, appearance of solid in solution, evolution of a

gas anda change oftemperature

photosynthesis is the process by which green plants
manufacture their own food.

¢ Iron combines with oxygen in presence of atmospherlc
moisture resulting in the formation of iron oxide (rust) s

—. -_I L-_ﬂ"

¢ Chemical nomenclature or <cientific nomenclature is
the term given to the naming of ehemlcal compounds

h PRES. = 2h

« Food label provides information about the food items
presentina contamer 2

¢ Proper Iabehng is an |rhportant aspect of marketmg a
cosmetic or persona| care prod uct.

- Rk B PRI Ay T PR R T ety e e R T e R T .‘

¢ The reaction of acids and bases to form water and salts
_iscalled neutrallzatlon

AT WMWWHM ..H.I-.-
RO SR T 3L o0 NSRRI !

| ¢ Soaps i:dntalnmg sodium salts are formed by heating oil

~ with aqueous sodium hydroxide solution in a reaction

B _known as saponification.
&

-

L DTSR R o S R LS

Chemicals are added to food for their pljgs vation

| .1-5:'... Ji
Processing, enhancing their appeal and ﬂm g nt
value in them.
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Dyes are molecules which absorb and reflect light at
specific wavelengths to give human eyes the se
colour.

The nitrogen fixation process brga Ks apart free Nitrogen
and combines nitrogen atoms with other substances to
form compounds plants can USE.

nse of

Minerals are not found just lying around _waiting to be
picked up, but rather are embedded in rocks ang
combined with other elements.

Hazardous wastes can be potentially harmful to both

the health of humans and animals as well as to the
environment.

In Pakistan the chemical industries regardless of their
size generate huge quantities of hazardous waste. But
proper chemical waste disposal facilities do not exist.
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EXERCISE

E select the correct answers of the following
questions.

4. Which of these shows that a chemical reaction has

taken place? .
, Changeinstate b. Evolution of a gas

- Changeincolor d. All of these
5. What is rust?

, Sodium Oxide b, Iron oxide.

. Copper Oxide d. Silver Oxide.

3. In glucose metabolism the pyruvate molecules

may be fermented into:
5. Ethanol H. Carbonic acid

c. Lacticacid d.none of the above
4. Achemical reaction involves:
= Only breaking of bonds
h. Only formation of bonds
c. Both breaking and formation of bonds
d. None of these |
5. Which among the following is not a chemical
change?
a. Melting of ice h. Soap making -
c. Rustingofiron  d. Fermentation of substances

6. Formation of water needs:

a. Hydrogen h. oxygen
A spark d, “All Of them g
7. Retreading is used for the recycling of:
a. Carbatteries h. Motor oils
C.Tyres d. Metals

8. Chemi p—
Cal name o = " : __.-'L":' ke iy
2. AScorbic acid fVitaminCis

L, == b. esium sllice
AC&tyIsahcy“C acid d. Sodium bicarponat
AR

= WY



Wy = =<

B. W
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C. Write detailed

-,

rite short answers of the following

questions.

Recognize those characteristics which indicate that 3

chemical reaction has taken place.

How iron get rusted?
Write the common na
along with their scientific names.

Define saponification reaction.
What do you mean by fermentation process.

mes of four chemical compounds

answers of the following

questions.

What do you mean by the term scientific nomenclature?

Explain it with examples.
How soap is prepared from oil and sodium hydroxide?

Relate chemical reactions toO familiar processes

encountered in everyday life.
list the methods of chemical disposal and briefly

describe each method.
Describe how old tyres can be recycled and reused.

Explain the impacts and safety consequences O
chemical disposal in Pakistan.




After studying this chapter the students
will be able to:

Describe the structure and function of nucleus and the
importance of hereditary material (Chromosomes,
genes, RNA, DNA) found in it.

Identify the relationships among nucleic acids (DNA and
RNA), genes and chromosomes. -

Describe the molecular basis of heredity including DNA
replication.

Describe the purpose and processes of cellular
reproduction.

Explain the common genetic disorders

Analyze the role of genetic engineering and
biotechnology in the present world .

Investigate careers that require an understanding of
reproductive biology.




INTRODUCTION

All Iivir“ganisms have the ability to produce the organism of
their o kind by sexual or asexual mode of reproduction

Genetic traits are transmitted to the next generation by the
process of reproduction and this characteristic of living
organisms is known as heredity. During sexual reproductigp
the union of male and female gametes OCCur. The offsprings
produced by this method resemble their parents but are not
exactly identical to them or to each other. In a sexually
reproducing species, the offsprings inherit genes from thej
two parents and therefore, possess unique traits. Therefore
no two organisms are exactly alike. The unlimited difference;
among living organisms are known as variations.

The field of science dealing with heredity and variations is
called genetics. With the advent of technological
advancements in the field of biology, separate disciplines of
investigation have arisen. Among these, biotechnology is one
of the leading fields of biology which has tremendous

implications on our day to day life.

Biotechnology is defined as the use of living microorganisms or
biological processes for industrial, agricultural or medicinal
processes for the welfare of man. Man has been using the
ability of the microorganisms to carry out fermentation for

hundreds of years to produce foods such as yogurt, chee_-‘»:l;
bread, etc. All these substances are made by fermt‘i'natzit.:”5
C

process brought about by yeast, bacteria or fungi. (}it" fung
oroduced commercially by the action of bacteria o vl
whereas the antibiotic penicillin is produced by mould fuggetic
bacteria. In this chapter you will study the nature of genetlc
material and application of biotechnology and 9

engineering in your daily life.




| NATURE OF HEREDITARY MATERIAL

revious classes you have studied a brief description about
| and its organelles. Recall that a typical cell consists of; cell
he ce! case of plant cell), cell membrane, Cytoplasm with
wal (llrl‘es and the nucleus. In the following section you will study
Organebout «tructure and function of nucleus and the importance of
more jatarY material found in It.

a spherical structure found in the center of animal cell

4young plant cell but it occupies a peripheral position in a mature
b rcell Nucleus is the most prominent organelle in the cell which
plarjstitutés about 10 percent of the cell's volume. Nucleus is
Z:;arated from the cytoplasm by the nuciear membrane. Generally
2 cell has only one nucleus (uninucleate). However, in some cells
the nucleus is absent (enucleate), for example, red blood cells.
Whereas some cells consist of two or more nuclei (multinucleate),

forexample, slime moulds.

Nudeu5i5

Structure of Nucleus

Anucleus consists of a nuclear membrane, nucleoplasm, nucleolus
and chromosomes. Nucleoplasm, (also known as karyoplasm) is the
matrix present inside the nucleus.

Nuclear Membrane

:::E::ar material is enclosed in a nuclear membrane which is
ctm“effcjclayered membrane. The outer layer of this membrane Is
prese ed to the endoplasmic reticulum. A fluid-filled space is

"t between the two layers of a nuclear membrane. The

Nucleg
eserp;?_embr'ane has several openings called nuclear pores.
diffErent €S provide 3 passage for exchange

=
£

NUcleys YYPes of proteins and ribonucleic acids between the€
d cytoplasm. L SRR e
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Nuclear
Envelope

Chromatin

Endoplasmic
Reticulum

Nuclear
Pore

Ribosomes

cture of nucleus.

Observe under the microscope peeled
epidermal cell of onion and frog blood cells

with the help of prepared slides.

=

FOR YOUR INFORMATION S——
Difference between Prokaryotic and Eukaryotic Cells

B:oiogists_-, have divided cells into two types, namely prokaryotic and
eukaryotic cell. The organisms made of prokaryotic cells are calléd
IE’LT:;BWOF&S. Prominent differences between prokaryotic cell an
nUderJ:tlcdcell is that prokaryotes are without a membrane bou™
- ka::m eukaryotic cells have membrane bound nucleus. ExamP®%

rokaryotes are bacteria and blue green algae. Examples ~

eukaryotes are all oth g A
er unicellular and m aanisms such
algae, plants and animals. nd multicelluar organisms >===
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|
ch reoplasT (protoplasm _of the_ nucleu;) contains chromatin
e ﬂu{ ~nd one Ortwo‘nucleo_lr. Durlng'cen division, the chromatin
net“’m_ Lis ~onverted into thick, uncoiled thread like structures
K somes. Each chromosome is composed of

et .hromo

calle hose qucleic acid (DNA) and a protein called histone.
r

carry genetic information in the form of genes which
chrome2" i od from one generation to another.

¢ chromosomes is specific in each species, for example, it
n, 26in frog, 14 in pea, 48 in potato and so on.

:OR YOUR INFORMATION

chromosomes in an organism are present in
nairs and these pairs are called homologous
chromosomes because in each pair shape
and size of the chromosomes are identical.

Nucleolus
Besides chromosomes, the other prominent structures in
' m:‘b’:‘eus.- are the nucleoli. They are dark staining bodies. There
R I;‘ef:ine or more nucleoli per nucleus, generally d_ependmg on
D’“ofthes' They are composed of DNA and protein. From_ the
'%mnsibf Nucleoli ribosomal RNA (rRNA) is made. Nucleoli are
"% magers, O (1€ Manufacturing and exporting to the cytoplasm
Which proteinr‘esmmsible for the production of the ribosomes Of
are synthesized. o i

4 3 e 5 o

M, f = ,‘:_:l 1]
M i O
N ..-! '?h"_

-
r |

. "
¥

- 1

i




Functions of Nucleus

Following are some of the important functions of the nucleys

Nucleus is the site of storage of hereditary materialin the form
genes. It also stores different types of proteins and RNA " t}?f
¢

nucleolus.

® Messenger RNA (mRNA) and ribosomes are formed i, th
nucleus which are responsible for protein synthesis. ¢

® Itis a site for the exchange of hereditary molecules (DN 4,
RNA) between the nucleus and the rest of the cell.

® When cell divides, chromatin network breaks intg
chromosomes which are then equally transmitted intg

offsprings.

I¥ 8.1.2 Nucleic Acids, Genes and Chromosomes

@

Nucleic acids are a major class of organic compounds required t
maintain life. Genes are the heredity material and are composedof
nucleic acids. Nucleic acids are also the messenger substances tha

convey information from the genes to the rest of the cell.

Nucleic acid molecules are long polymers of smaller building-bloc
units called nucleotides which are composed of still smaller partsi?
5-carbon sugar, a phosphate group, and a nitrogen- contain®

base.
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f four types n I ' '
onous bases are O YP amely, adenine, guanine
ine and cytosine. Both the phosphate group and thelr
thy enous base are covalently bonded to the sugar molecule.

< 3 polynuclepyzide chain. The most important fact about DNA
< that it has a specific sequence of nitrogenous bases, which carries
nformation in the form of genes that can be transferred from
eneration tO generation. This genetic information Is needed to
produce countless number of proteins from various combinations of
rwenty amino acids. The four different types of bases can be
any linear order along a strand of DNA. Each sequence

arr:‘aﬂf.?led in : '
of bases represents a unique set of genetic instructions.

DNA

Nucleus Chromosome

i

R n————— T R TSR _ St S R it

Fig: 8.2 Location of DNA in a cell.
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avolved in protein synthesis and is just the store
ormation that is transferred to RNA. There are

: n[}t dir‘EthY |

DNA; of genetic iﬂf‘
nouse © °< of RNA i.e. messenger RNA or mRNA, transfer RNA or
thre€ t;id ibosomal RNA or |
tR: cach has its own specific r
RN 1 synthesis. The S
n protell : Sugar o
role | or RNA (mRNA) carries phosphate l:;t;gganous
backbone

f"essengtion from the DNA
which protein Is
The transport of l

i~ acids to the site of protein
B s is carried out by the

riposomal RNA (rRNA) in the
ribosome cooperates with tRNAS
to translate mRNAs iInto
peptides. Genetic information
trom the DNA to mRNA and then
to cytoplasm takes place in two
steps i.e  transcription and |

translation.

R - Adenine
g { - Uracil
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Fig: 8.4 Structure of RNA.

Ribosome

"“"i;“|"

Messenger RNA Ribosomal RNA

Amino acid

Fig: 8.5 Three types ﬁf RNA.



i Transfer of Genetic Information

You have learnt in the previous section that nucleus containg Genes
which are the carrier of information. All the chf:lracters of the "Ving
organisms are expressed through genes which are made up of
DNA. Genes not only control our body chara.cters but they alsy
influence behavioural characteristics like intelligence.

During protein synthesis mRNA copies the instructions present i,
the DNA . Each gene codes the instruction for a single protein only,
hut one protein may have many different roles in the human body
A single character, such as eye colour, may be influenced by map
genes. These instructions are transferred by tRNA and ar
compiled in ribosomes by rRNA into polypeptide chain for the

protein.

-  DNAto ‘mRNA to
DNA | g : 8
L » < “MRNAD 0 =———=""—2 (" protein:

Template . i 7
ey oy = .(_Transcr_lptlgl_'l). (Translation)

- —— L S e e I o gl e, L S, R P R B T 2 : |

Fig: 8.6 Flow Chart of Transfer of Genetic Information-
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~coding of instructions from the DNA to RNA takes place in
The eresen ce of specific enzymes. In this process the sequence of
the potideS of DNA with the corresponding sequence of
"”C,'Eotides on mMRNA is as follows,
nuc
DNA nucleotide RNA nucleotide
£ Thymine Adenine
.---"""'__"_“_._—________ a T
Adenine Uracil
(Gt |
Cytosine Guanine
| | T
Guanine Cytosine

it shows that mRNA serves as interpreter between DNA and the
sequence of amino acid in a specific protein.

CYTOPLASM
B .

Free amino acids

tRNA bringing
amino acid to
ribosome

1 t
% incorporating %
& amino acids E
0 into the growing
t otein chain l
i b s |

mRNA being translated [
— Ribosome

ey r 'h— LT el Y .

9:87 An overview of protein synthesis process.
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| is present 1N the nucleus. In

=" 1

Genetic information =~ e ihis nformation present in the py, We

ation in the C€ Ordg.

= dale ",‘.-' T.r1it‘ -y - »

. !-I"lh_“l ;:-:r

-_— ] = L 1;‘
have (0 SE¢

DNA IS composed of chemical units known as nUdeOtldes' Each

i COmDOSEd of Smaller partS; a .5-'(:arb0n SuQar,a
_ and a nitrogen- containing base. Bot}
nous base are covalently bongg, t

nucleotiae
phosphate group, |
phosphate group and nitroge

the sugar.

.1. £l

In 1962 James Watson and Francis Crick jointly ,—eceived th?

Nobe| Erize for their 1953 determination of the structure .
deoxyribonucleic acid (DNA).

98
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Watson and Crick proposed a model to explain the structure of DNA.

ording to this model each DNA molecule is composed of two
AC nds that wind around each other. The sugar phosphate chainis
fggtﬁd on outer side while the nitrogenous bases project towards

Sugar (deoxyribose)

-‘Phosphate group

Sugar-phosphate
backbone

Thymine
Adenine Nucleotide

Cytosine

Guanine

Fig: 8.8 Ladder like structure of DNA.

Ni
ogenous bases of two strands are held together Dy nyc

| ::#ed: - An Adenine on the chain always Dalrs wi

"®lationgh, hile Guanine always pairs |

hip s k Mewele
n ' aliLy, \
D_NA mole own as complementarity, |

| leeCtiQns?u‘e are complementary to e L




d BiOtEChnm ogy

numb bers of adenine and thymine (A=T) and e
m_ers of guanine and cytosine bases (fC=G). Thege
relationships show that A+G=T+C. These relationships help i

determining how genetic information is encoded in DNA and Passeg
from one generation to the next.

DNA has equal num

Replication of DNA

While describing the structure of DNA, Watson gnd Cric_k Proposeq
the way the DNA molecule can replicate.  During replication, the
hydrogen bonds holding the two strands of DNA are broken Causing
gradual separation of two halves of a zipper. Complementary
nucleotides present in the cytoplasm join to form a new straineg
along the older one. By completion of the process, two identical

molecules of double stranded DNA are formed. Replication process
produces two new DNA molecules.

Fll'l%1l
iU ,
14U |
u“;ﬂ

9’ 4
y o

? & Free

:‘ nucleotides

mﬂﬂlllil?l:m- «tliilf* 4}

:l New DNA forming

f

| §

ey ﬂﬁ'“ F
{

DNA unwinding
and unzipping

n
I

= 3

B ————.

Fig: 8.9 replication of DNA .
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ction is defined as the ability of living organism
;E;;#;s like themselves. Reproduction is essgntial fasrtgopnrggﬁiii
f”fe and survival of the species. Cell division ensures growth and
-eqeiopment of an organism and at the same time it helps in the
roductiﬂ"” of gametes (sperms spores and eggs) which are
| solved in sexual reproduction and in the continuity of a species

aeneration after generation.

very cell has the power of _gljo.wth and multiplication. Cells
sproduce themselves by cell division. In unicellular animals like
amoeba, the whole organism divides to produce two-daughter
, moebae. In multicellular organisms like human being, zygote (the
rtilized egg) develops into an organism by repeated cell divisions.
all cells of the body arise from pre-existing cells by cell division. Cell
svision provides basis for growth, reproduction and heredity.

' 2.1 Types of Cell division

mere are two major types of cell division.
. Mitosis
Meiosis

; Mitosis (Somatic Cell Division)

litosis may be defined as the regular process of cell division by
fhich each of the daughter cells receive exactly the same number
'dthe same kind of chromosomes that a parent cell contains.

' isl 'S a common method. It occurs in the body cells of all
0s and plants, As Mitosis occurs in the body (or soma)

:-."' e S T L
© Itisalso called somatic cell division.

itosis ;
>Scompleted in six steps.
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R InterphasE pa——

The rest
; estin M e *
'nterphase,g r-l;)hase between any two mitotic division js

. . call 9!
, uring this phase nucleus and cytoplasm be & V!

. C
active. The Nucleus prepares itself for division. OMe E’,qﬂpl
A prl)phase Cyto

During pProphase the centrosome divides into two halves angd eac
half is surrounded by fine fibers called astral rays. This CONstitytes | o
an aster. Now the two asters start moving away from each Other ieus
and finally reach the opposite sides of the nucleus. Between the ty,,
asters appear fine fibres. These fibres form a spindle, which j
broad in the middle to form the equator and narrow towards the
asters which are now known as poles.

During this whole process the chromatin material of the nucleus i
converted into chromosomes. The nucleolus and the nuclear | *
membrane disappear and the chromosomes attach themselves tg

the spindle fibres.

3. Metaphase

During metaphase the centromere of each chromosome divides,
The daughter chromosomes or chromatids so formed are attached
to the half spindle fibers and arrange themselves on equator
forming equatorial plate.

4. Anaphase

During anaphase the chromatids separate. At the same time the.
spindle fibers contract which results in the movement of
chromatids towards their respective poles.

5. Telophase

During Telophase the chromatids reach the poles where they meet 1
each other to form a chromatin network. In each network nucleolVs |

reappears. Nuclear membrane is reformed around each chrol‘ﬂat":,.._ "
network. Thus two daughter nuclei are formed. Each daughtee,
nucleus contains the same number of chromosomes as N tné
parent cell. The spindle fibres and astral rays disappear. |




..inn of cytoplasm is called Cytokinesis. |
SIdoaughtEr nuclei,'a constriction appe:gezr';thtehfeorr?iadté?n o
plasm in the region of equator. This constriction is c:ll:;
age furrow. This cleavage furrow deepens and divides the
ent cell into two daughter cells. When the division of the cell is
pletedr two daughter cells are formed. These two daughter
< are the exact copies of the parent cell. The daughter cells pass
" the interphase. During interphase they grow to their normal

Interphase —>  Prophase——>  Metaphase
centromeres centromeres mitotic spindle
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significance of Mitosis

Mitosis plays an important role in growth of an organism ang 9,
the number of chromosomes constant. The hereditary characte keeps C
equally transmitted into the daughter cells. It also helps i hea?na“ 2

wounds and formation of new cells. Qo d

.‘iu‘* - 4 '1:.'“-

The term “Meiosis” means reduction. In this type of cel| divisign t
number of chromosomes is reduced to half. This process occursi,;ulle
reproductive organs (testes or ovaries). In animals, meiosis progyq.
gametes while in plants it produces spores. During meiosjs fou B
daughter cells are formed from one parent cell. Meiosis is Completeg
in two steps, Meiosis I and Meiosis II.

I. Meiosis I or Reduction Division
This stage is divided into the following sub phases.

» .'-"'Jll'ﬂ-'
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During this phase coiling and condensation of chromosomes take
place. The homologous chromosomes form pairs and this processis
called synapsis. Later on crossing over between the homologous
chromosomes takes place during which the chromatids exchang
their parts. Nuclear membrane disappear and spindle fibres a®
formed. Chromosomes are attached to the spindle fibres.

Metaphase - 1.

Juring metaphase-I the chromosomes arrange themselves On
quator. These chromosomes are attached to the spindle fibres bY

ntromere.

. L. Anaphase - 1:

__ _ e
~ During anaphase-I contraction of spindle fibres occurs ¥
- chromosomes start movement from the equator towards tggch o

Reduction of chromosomes occurs at this stage as one from
of chromosomes move to each pole.




-
.....

[ these chromosomes reach the poles.
hromatin network. Nuclear membrane
4 the network. A new nucleolus appears. Thus two

. are formed.

lophase”

Cell nucleus

puring is, chromosomes 4 Chromosomes
from bo?;lr:nﬂ are copied § replicate
and palired to exchange
A
Matching
chromosomes
pair up

]
This creates a mix of new - A
genetic material in the Chromosomes swap : .
offspring’s cells. sections of DNA !
a’
i
Nucleus divides into )
y Chromosome pairs divide ;
i 5%
3 el
! o
Chromosomes divide: 5

daughter nuclei have

HH

Fig: 8.11 Different stages ﬁ
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Then a groove is formed in the cell membrane. This 9rooyg

ivides the cell into two day
becomes deeper and deeper and divides the Ohte,
cells. The spindle fibres and the astral rays disappear. The Centrig), 1h
persists in each daughter cell. In this way two daughter ce||g ahe the
e
ed. h

form e
ii. Metosis 11 oy
cafl

Meiosis II is just like mitosis. Meiosis II Is completed through the

following steps.
1. Prophase Il 2.Metaphasell 3.Anaphasell 4. Telophaser;

After the first cell division, each of the resulting cglls contains a pajr
of sister chromatids—-one maternal chromatid and the othe,

paternal. Unlike mitosis, meiosis does not engl aﬁ:_e!' one division;;t
continues with a second cell division. In this division, the Sister

chromatids are separated producing four haploid cells.

SIGNIFICANCE OF MEIOSIS

Meiosis is very significant because; ,
1. In meiosis gametes are formed which are the sexual units of

reproduction.
2. Meiosis maintains constant number of chromosomes in the

organism by the union of haploid cells during sexual reproduction.
3. Meiosis causes exchange of genes, thus genetic variation occurs

among the species.

8.3 GENETICDISEASES

Genetic diseases are those disorders which are transmitted frm
parents to offsprings. Some of these disorders are discussed

below:

a. Thalassemia B
Thalassemia is a blood disorder which is hereditary in naturé:”
this disorder the body makes an abnormal form of haemO_Q-__.
(the protein in red blood cells that carries oxygen). The dis%”

b

results in excessive destruction of red blood cells which /€€

gl
.

anaemia. A o

. s e -
f \ TS
[
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t! i
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y
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_ occurs when there Is a defect in a gene that controls

se”::'té;on of haemoglobin. Untreated thalassemia leads to
e ! dﬂre and liver problems, and makes a person vulnerable to

eartfail Frequent blood transfusions can help control some
iﬂfect"-"" _ However it may result in accumulation of iron, which
:5.e heart, liver, and endocrine system.

&
T e —— . e

Normal Thalassemia

Malformed red
blood cells

lood cells

o :' White blood§ -ﬂ' bbbl 153
' . : | cells
Yo0q ¢ 2 Y. ‘f ¥

| . ‘/Platelats

# 1_'

‘ Platelets
Pl

Fig: 8.12 Comparison of normal and malformed redblood cells.

Thalassemia is caused by mutations in the DNA of cells that make
fizemoglobin.

[ TIDBIT

}I:Iutation Isasudden change in DNA, the
% berEd'ta"V material of life. Mutations can
 oreneficial, neutral, or harmful for t
- Organism. e
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| in 4 pair IS Anaemia jg
{n human ch chromos g Syndrome condition in whichtha
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E
osome: . bown ody does
ﬁz:-zr{;nered from 16115‘?16(1 wit chrﬂmosog:_z gnoﬂgh hear}:::yhave
disorder is conce read of @ pair tnete blood cells. Redblred
number 21 Wheresgf-nes, So an extra cells provide oxy;zd
threée Chreoi?porese nt to body tissues. ;
chromosoO
s commonly known as e———

Mongolism as Sown syndrome includes characterig
people look 11K ";ﬁgft"'ﬁiamre, heart defects, susceptibility ¢, f

cial features, iAr
rfzspiratory infection and mental retardation

é. Sickle cell anaemia
es are equally affected by this disease. The
direct effect of the disease IS that the red cells produced hayg_
abnormal haemoglobin molecules. The molecules tend to Iink
together and crystallize, especially when oxygen content-o!ﬁi_;:
blood is lower than usual. The shape of the cells become sickle-like
which-are rapidly destroyed by the body. The cell count is rapid
decreased, causing anaemia and general weakness of the bod)
This disease is the most common inherited among people of Affic

Far |
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Both males and femal
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Fig: 8.13 Sickle shaped cells in blood.
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ENETI‘{’ ENGINEERING AND BIOTECHNOLOGY

engineering is_ a technique which is used for the transfer of
one organism to anoth_er. It allows genetic information
ferred between organisms belonging to the same or

g4 ©
etiC

Ger from

es

'teChnOIOgy has beer_u pract_iced by human society since the
B'O*nning of recorded history in such activities as baking bread,
begjving Jlcoholic beverages, or breeding food crops or domestic
D;?maIS- Biotechnology IS "the commercial application of living
zrganisms or their products which involves the deliberate
manipulation of their DNA molecules". Biotechnology deals with

different technologies such as gene manipulation and gene

ransfer, DNA typing and cloning of plants and animals.

£0R YOUR INFORMATION =

Mechanism of Genetic Engineering

In genetic engineering, the genes of choice of an | |
organism are cut off by restriction enzymes and
inserted into the cells of another organism of the
same or different species. For the transfer of
E;r:i' avictor usually a plasmid, is used which is
L Ct;;r:ular DNA molecule carrying genes fou_nd
e o ::_m. The gene, once transplanted inside
odu, Tr:l;, be%u?s to express itself and start
exammﬂnsulin?m ein specified by thegene
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8.4.1 Cloning

Cloning is the production of multiple
identical offsprings. A clone is an animal
who is genetically identical to its donor
"parent”. Cloning can be achieved using
cells derived from a microscopic embryo,
a fetus, or from an adult animal.

Cloning from adult animals was
Introduced to the public in 1997 when
scientists announced the birth of Dolly,
the first animal cloned in this way. Since %
Dolly, several scientists have cloned &
other animals including cows and mice.

Fig: 8.14 Dolly: The First |
cloned sheep.
Dolly is the result of cloning of only one parent. Scientists
transferred genetic material from the nucleus of an adult sheep's
udder cell to an egg whose nucleus had been removed. There have

now been hundreds of clones produced from skin cells taken from
adult sheep, cattle, goats, and mice.

8.4.2 Transgenic Animals and Plants

Genes or genetic material can be transferred naturally, or by @
number of genetic engineering techniques from one organism_to
another. A transgenic organism (plant or animal) is one that carriés
a foreign gene that has been deliberately inserted into its DNA. ThIS
inserted gene can create proteins which are useful for the mankind.

Transgenic animals are created to study human diseases and tg
develop and identify the drug useful to treat these diseases. G€"

transfer is done in animals to increase the milk production and t0
produce useful proteins.
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ible scientists, farmers,
_?ejgonmsanufacturers, and policy |
ke niakers recognize that the use of |
transgenic organisms should be |
) considered  Very carefully to
B . ..re that they pose no|
et envimnmental and he_alth r!sks. |
; 'i society should be provided with a :
~ palanced view of the fundamentals of bloir'echnology and
~ genetic engineering and the benefits and risks of the new

g  technology.

e T

8.5 Application of Biotechnology and Genetic
Engineering
Biotechnology and genetic engineering have wide range of
epplications in the present world. _ _ ;
The two significant features of genetic engineering are.
duantities R
s ; : o e SR ST eful
“€ation of genetically modified organisms With US
A= -*h' : B -

* production of beneficial proteins and enzymes In surplu
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Characters -
Some of = .
. _ f g :ﬁl."" g, - eenn
in pre!sentth,:;,== applications of biotechnology and genetic € ineering
World are as follows. -3
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Agricultural biotechnology is the area of bi
stk Iotec ‘
applications to agriculture. Agricultural biote hnolog

praf:ticed for a long time, as people have .
agriculturally important plants by selective breed; n MProy

of traditional agricultural biotechnology is the develo CXampjq

disease-resistant wheat varieties by cross-b ng ke
- re .
wheat types. o ifferen

Today, this technology has reached a stage where sCientists
take one or more specific genes from nearly any organism im:ludm|n

L - . L - in
plants, animals, bacteria or viruses, and to introduce those gené
Into plants to get the required characteristics in those plants,

:-frh- W i

Fig: 8.15 Biotech crops are profitable.
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: i d to speed up breedin
' ology is being use g programmes for
B,gteCEE and fish and to extend the range of useful traits. Animal
Iivestoand feeding practices are being changed by biotechnology to
ri;ve _nimal nutrition and to reduce environmental wastes.
imp

. [o]e
BlOteChno .
heing used I

v is used in the diagnosis of various diseases. It is also
the production of vaccines which help animals to fight

ot several diseases. Biotechnology has made possible the
agaén ction of enzymes, single-cell proteins and antibiotic feed
P"%,tl;ves. These products have been widely used to improve the
:ﬂa':lability of nutrients from feeds and the productivity of livestock

and aquaculture.

Gene-based technologies are used to improve animal nutrition.
This is done either through modifying the feeds to make them more
digestible or through modifying the digestive and metabolic
systems of animals to enable them to make better use of the

available feeds.

One example of commercial success is the use of somatotropin, a

hormone that results in increased milk production and accelerated
- owthin dairy cows.

| ii‘1h.'."%l;ft:hnw;:lt:»g,yr antl Genetic Engineeringim the fisid of
1 Processing | .

| Biﬁtech e s # R i T ""_,_:‘ |

- hag Nelpe 99y has found its role in food processing techniques . This
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Collecting DNA samples

gy

Blood is an excellent source of DNA. It is collected from i
the white blood cells (mature red blood cells do not *-4
3 contain DNA). DNA can also be obtained from hair =
follicles, or from any other cellular tissue. e

el

-

T T = e

iv. Biotechnology and Genetic Engineering In the Field
of Pharmaceuticals

Micro-organisms have been used for decades as living factories for
the production of life-saving antibiotics including
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LA (serology), other body fluids and
body tissues has a long tradition in
~ forensic analysis in criminal

investigation.

ally engineered vaccines are being develo

: ped to .
ctock against pathogens and parasites. protect fish

adlive

~OR YOUR INFORMATION

rensiC analysis using biotechnology
Fﬂethods is important in criminal
;Evestigations. Analysis of proteins in




& Genetic traits are transmitted to the next generation by
the processes of reproduction and this characteristic of
living organisms is known as heredity.

¢ A typical cell consists of; cell wall (in case of plant cell),
cell membrane, cytoplasm with organelles and the

nucleus.

¢ Cytoplasm contains about 90 percent water and the
remaining 10 percent are the fundamental molecules of
life such as insoluble waste products and storage

products.

. # The nucleus is the most prominent organelle as
| compared to other cell organelles. |

. * Nucleus consists of a nuclear membrane (nuclear
envelope), nucleoplasm, nucleolus and chromosomes.
Nucleoplasm, also known as karyoplasm, is the matrix

present inside the nucleus.

¢ The nucleus communicates with the remaining of the
cell or the cytoplasm through several openings called

nuclear pores.

+ Genes are the heredity material and are composed of
nucleic acids. These acids are also the messenger
substances that convey information from the genes

the rest of the cell. ' | '

# DNA has a specific sequence of nitrogenous bases -
which carries information in the form of genes that &=
be transferred from generation to generation.
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as are Of three types i.e. messenger RNA or MRNA,
eor RNA or tRNA and ribosomal RNA or rRNA. These

qual numbers of adenine and thymine (A=T)

DNA has € | | i
numbers of guanine and cytosine residues

and equal
(C=G6)- |
cell division €nsSUres growth and development of an
organism and at the same t_nrng it helps in t.he productjon
of gametes and in the continuity of a species generation

sfter generation.

Mitosis is a cell division by which each of the daughter
cells receive exactly the same number and the same

kind of chromOSOMES as in the parent cell.

Meiosis maintains constant number of chromosomes in
the organism by the union of haploid sperm with the
haploid egg during sexual reproduction.

¢ Genetic diseases are those disorders which are

transmitted from parents to the offsprings.

¢ In thalassemia the body makes abnormal form _of
haemoglobin, the protein in red blood cells that carries
oxygen.

Biotechnology can be broadly defined as using living
Organisms or their products for commercial purposes.

- N 1
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A clone is an animal who is genetic identical |
donor "parent”. e

= .
il o
... —



EXERCISE

n the following questions,

Jlectthe C orrect answers |

The normal human chromosome diploid numberis:

a. 23
. 24
1B
j.48

b. Prophase |
~ Metaphase |
4 Prophase ll

Each section of information necessary for the synthesis of

a single polypeptide is:
5. Chromosome

b. DNA

c. Gene

d. Protein

A highly coiled, condensed form of chromatin formed in
the cell nucleus during meiosis and mitosis Is:

a. Chromosome

h. Spindle fibers

. DNA

d centromere

A double helical molecule, consisting of two stnnd't: 3
four different nucleotides containing @ 9""_'_':;
information is: b

a. Chromosome LA

b. DNA

c. Gene

d. Aster
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proteins are synthesized in:

6. a. Lysosome_

b, Mitochondrion

- Plasmid

d. RibﬂSOfﬂeS__

cess of cell division where each of the two daughter
ceives a complete set of chromosomes is called:

A pI'O
cellsre

a. Cytokinesis

h. AmitosiS
C. MitOSiS
4. Meiosis

A specialized protein that binds to DNA and organize its

structure in the nucleus

a. Chromosome
h. Histone

c. Hormone

d. Enzyme

Chromosomes can be counted best at the stage of:

a. Metaphase
b.Anaphase

c. Telophase
d. Prophase

- 10. The stage in which daughter chromosomes move toward

the poles of the spindle is:
a.Anaphase

> Metaphase
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which of the following cellular structures
disappears during mitosis and meiosis?

5. Plasma membrane
H. Nucleolus and nuclear envelope

~ Plastids
d. none ofthese

11. a"“‘&yg

12. During meiosis |, the number of chromosomes is:
a. Halved
b. Tripled
c. Doubled
d. Quadrupled

13. The diploid chromosome number for the house fly js 12
The haploid number of chromosomes found in thej

gametes would be:
a1 b.3
c.6 12

14. Which of the following is NOT a function of cell division?
a. growth of multiceliular organisms
b. repairof multicellular organisms_

‘c. reproduction of singie-celied organisms
d. aerobic cellular respiration of multiceliular organisms

15. Which of the following statements about mitosis is NOT

correct? |
a. Mitosis is cell division that produces two daughter cells.

b. Eachdaughter cell formed by mitosis has the same number
of chromosomes as the parent cell. _

c. The parent cell and the daughter cells are genetically Y
identical. - ‘- i

d. During mitosis, the centromeres divide and the SIS

— e S —

chrbmatiﬂs stay together.




ch of the following is the correct sequence of phases of

15_Whi is?
mitos!s

anaphase, prophase, metaphase, telophase
| Fﬁ--a.:-;r!ase, anaphase, metaphase, telophase
_~hase, metaphase, anaphase, telophase

a

D.

C P!".Tt:" L

d- - — metaphase, telophase, anaphase

o~ i | -
P;'r_"-::}i! 190,

h of the following statements is NOT correct when
o meiosis?

\Meiosis ensures that the chromosome number remains
~onstant generation after generation.

Meiosis ensures that each generation has a different

genetic makeup than the previous one.
c. MeiosiS ensures thateach newly formed daughter cell

receives the same aumber and kinds of chromosomes.

Meiosis results in four daughter cells.

d.

18. Thalassemia isdueto
a2 abnormal blood
b. abnormal haemoglobin
- abnormal white blood cell
d. abnormal platelets in the blood

B. Write short answers of the following questions.

. What is the role of nuclear pores in the nucleus?
2. List down four major functions of nucleus.

3. Write the role of RNA as a carrier of information?
* Name the four types of nitrogenous bases found in th
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; ONA molecule. -
- Define interphase. it
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7 e wite about the significance of mitosis
@ do you mean by genetic disorders?

e
o |
; ]

1. ¥
I

i Lt -

.
et X1



i
b
i

L)

 pescribe the
 Describ

0O N O U s

<tructure and fu nction of nucleus.

e the importance of hereditary material founq

in nucleus. | _
rdentify the relationships among nucleic acids (DNA

and RNA), genes and chromosSOomes.
Nescribe the molecular basis of heredity.
Give an overview of the process of DNA replication.
Describe the process of mitosis in detail.

Describe the process of meiosis in detail.

Explain thalassemia and Down's syndrome as

common genetic disorders.

Analyze the role of genetic engineering and
biotechnology in the fields of agriculture and food

processing.
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ESOUrces

After studying this chapter the students
will be able to;

* Recognize the various forms of water available on Earth.

* Identify the amount of fresh water available on Earth
with an emphasis on Pakistan.

* Describe the existing ways of utilization of water
resources in Pakistan and explain the issues and
problems Pakistan is facing in utilizing the water
resources effectively for its people.

.« Identify the methods for reclamation and conservation
of water.

* Explain the water resources are facing serious threats

such as pollution, climate change, urban growth and
landscape changes (deforestation) that are mainly
caused by human activities.

 Describe the implication of the growing demand of
waterin the world. |

* Suggest ideas for the sustainable development of water
resources in Pakistan.



INTRODUCTION

Water is an important resource for all living organisms '
most abundant compound found in all living organisms, V;lait 'S the
' operates in nature . Itis a renewable resource as its SUDDITFVCIE

affected by its use. It is used in various ways, for examlﬁmt
Ple i,

domestic and industrial activities, agriculture, hydrg b
OWe,

generation, recreation, navigation, etc.

Access to water is regarded as a basic human right. Availapjj
clean drinking water reduces the occurrence of wr;.-lter-re:bMf
diseases. Ecological conditions of an area can be affected gy
large-scale withdrawals or transfers of water. Water is a Shaer 3
resource in most parts of the world and is becoming a reasonéd
conflict and tension between countries especially in the contextu;
rising population and developing economies. In this chapter you
will study the distribution of water, issues and problems in effectiye
utilization of water and threats faced by water resource due tg

ecological problems.
9.1 FORMS OF WATER PRESENT ON EARTH

Water is present all around us, in air as water vapors, in rivers and
lakes, in icecaps and glaciers, in the ground as soil moisture andi

aquifers. Water resources refer to the supply of groundwater an
surface water in a given area.

About 71 percent of the Earth's surface is covered b
About 96.5 percent of all Earth's water is present in the "
Approximately 30 percent of the world's fresh water is Pfes"’"tail |
liquid form held in ground water. This water is available for t:;t'“ d
use and is managed for carrying out different activities. R e
the fresh water is present as polar or glacial ice of water vk

Let's study some major forms of water available on Earth. <

y water

e

EEREES e e
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Surfacel/other Atmo .
5%  freshwater 1.2% 3.0% Sphere Living

e things
0.26%

Rivers
0.49%

. "
ereshwater <

Swamps
marshes
2.6%

Soil
moisture
3.8%

Surface water
and other freshwater

Total 9|°ba' L— Freshwater
water

Fig: 9.1 Distribution of water resource in different forms.

| 9.1.1 Oceans and Seas

More than 70 percent of the Earth's surface is covered by water.
Oceans are the largest bodies of water on Earth. These contain
- ¥eter which is saline or salty. All oceans present on the Earth are
elarge body, However, for geographic reference, this one large
.E;e-r body is divided into several sections geographically. The
me::tlbﬂfiies of water on Earth are the Pacific ocear Atlantic
- vindian ocean, Antarctic ocean, and Arctic
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| ake can be defined as a small standing water body whjch <
filled with a stream (source) and has an outlet for drainisenera“v

| akes must have a constant source of wa_ter, otherwise Cont-watﬁr.
draining of water may result in the drying up of lake, Lakmm:,uS
generally regarded as a source of fresh water. ©S ang

2\ 'fal TAYTal\Y.Vir.
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The Pacific Ocean is the
largest ocean on Earth,
covering more than one- | gs==s
third of the Earth's S
surface and nearly half of | :
Earth's water surface. l e

il i ]
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BAIKAL LAKE DEEPEST LAKE IN THE WORLD

Not only the deepest lake in the world but also the oldest
fresh water lake. Baikal, is the second most voluminous lake
in the world. Its average depth is 744.4 meters. It is
estimated that it contains 20% of world's fresh water
Known as “Pearl of Siberia” lake Baikal is located in Siberian
region near the city of | ~rl
“Irkutsh”.

Another unique fact
about the lake is that it
nourishes 1700 species
of plants and animals
and 1100 out of them are
not found anywhere else

in the world.
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9.1

914 SPrings

| e water resources which come out from certain points on

- land and flow on tr_\e surfa_ce of the I'and. Springs are good source
of drinking water. The |mpur1tles: found in water are naturally filtered
Jfwhen water passes.through dlﬁergnt layers of earth. Spring water
contains dissolved minerals. For this reason spring water is used
domestically for fulfilling the day to day needs. Spring water to some
| extent is also used for irrigation purposes. In Pakistan natural springs
arefound in almost every part of the country.

9.1.5 Glaciers

At present, glaciers occupy about 10 o S
percent of the world's total land area. v T
Most of the glaciers are present in polar EEESGRNE Uaigs® o - ol
egions like Greenland, Antarctica, and "i-‘;;w e S s D
e Canadian Arctic. Glaciers form when [t - N
:“’I‘;;emains at a Darticulfar location fqr ' -
v 2¢r period of time and is | .
;"m:Ed Into ice. Glaciers have an
thig reas()q“a“tv of movement and for
ﬂV&r_s_ GIaT:' they can move like slow  Piee Q9 @}
%au grOL';"dS can be as small as a ™=
t:ho‘mEters lon M a8 b!g as a small town - R
Whiy, arEaSOQ- Allah has gifted us with a large num
1 Irce of water when they m 1., sum
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chen glacier is one of the longest glacier and it js
of water. It Is located towards north of Pakistan

s China and India.

In Pakistan Sia
a major source
extends toward

QISQ
anq

9.1.6 Underground water

One of the most useful source of water IS ground water Which ;
found in the cracks and crevices In soil, sand and rocks. This Wat:
slowly moves through aquifers and is extract_ed from aquifers usinr
water wells and tube wells. In the field of agriculture, ground Water
extracted through tube wells plays an important role in the irrigation
of agricultural lands. Ground water is also used for domestic
consumption and industrial use.
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Availability of ground water depends on the water table of the area
which is defined as the upper level of an underground surface in
which the soil or rocks are permanently saturated with water. 1he
water table lies between the zone of saturation and zone of aeration:

DO YOU KNOW? | et

An aquifer is an underground layer of water- water well
bearing permeable rocks or unconsolidated pelatertable g susce vat

materials (gravel, sand, or silt) from which

-

"1

well. The study of
the characterizati
hydrogeology.

water flow in aquifers and
on of aquifers is called




used by the vegetation determi
n turn the availability of ground w

nes the status of

ynd Watet
aterin an area.

Uf grotable and |

 MOUNT OF FRESH WATER AVAILABLE ON EARTH

be defined as the water which containing less than
ligrams per liter salts. As you have studied, in the pervious
1900 mi 57% of the global water supply is saline in nature and is
cection the oceans. The remaining 3% is 'freshwater' which can be
und " inking purposes and domestic consumption. Of the total
available on Earth about 69% is held by the glaciers and
ice sheets of arctic region. Underground water
r approximately 30% of the total freshwater supply.
also present in lakes, streams, springs etc. Minute
hwater are also stored in the soil, the atmosphere

ounts for
| IS
~ Fresh water
amounts Of fres |
~andin hiological organisms.
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r 0.2.1 Freshwater Resources of PaKistan
. | enty of fresh water resoyreqc .
g3 in

and groundwater. Rijy
m of S ; ers
the for +ute the surface water r.\:j._am“_‘:esandf
0

Pakistan. Pakistan river sys_tem i'-; rnain_ly ba_sed on thg f‘OWs Gfthe
Indus River and its tributaries. Five ma)or trlbytanes Join Indyg
the eastern side are Jhelunjjr Chenab, Ravi, Beas and SUtIej.
hesides, three minor tributaries are the Soan, Harow, and Siran'
which drain in mountainous areas. A number of small tributarigg
also join the Indus rowards its western side. The biggest of Such

tributaries is River Kabul.

Monsoon rains constitute about 70 per cent of the annual rainfa)
that occurs in the months of June to September. These rains in mog
~stances bring floods which damages our infrastructure
agriculture and overall economy of the people of Pakistan, f
oroperly managed this rain water could be utilized for various
productive activities. Unfortunately, we have not been able to
utilize this precious resource and every year huge amount of flood
water drainsinto the Arabian sea without giving any benefit.

On

Pakistan has a rich source of groundwater resources. Indus Plainin
pakistan extends from Himalayan foothills to Arabian Sea upto
about 1,600 Km. This plain has rich alluvial deposits and is blessed
with extensive unconfined aquifers. These aquifers are used fof
extracting fresh water for domestic consumption and it is also @
useful source of irrigation. |
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Thirdly;

ed Pakistan with abundant water i
| flow down from the Himalayan

range. Melting water from

a
€2 Kanﬂ"u‘:’ﬁr glaciers adds to the flow of rivers.
-no

water resources are use_d In three

tegoriES. .F-irStIYr _Wai_:er IS bEIﬂg USEC! In Fig: 9.6 _Utilizatiun of water
e aCtiV|t|eS W!‘]ICh InC|U.de water L‘_)emg by different sectors.

edf’me;’ nking , cooking, bathing, washing etc. Secondly, water
rortant role to play in industrial and manufacturing sector,

le. industries related to metals production, wood and paper

arexarmP chemicals etc consume large quantities of water. 1In

produCi; vateris used in processing, washing, diluting, cooling, or

Rivers

93%

the agricultural sector of Pakistap 'is largest consumer c_mf

er. Pakistan has a total area of 79.6 million hgctares. Out of this
w;ou{n percent of the area Is cU rrently under cultivation. Almost, 80
;ercent of the current cropped area is irrigated with the help of
anals. Pakistan has one of the largest canal system in the world and
«has one of the highest proportions of irrigated cropped area in the
world. Apart from these Pakistan has built several water reservoirs
anddams. These reservoirs are not only producing energy but these
naveakey role in managing the irrigation system of Pakistan.

irrigation. Water I# used ;
Fig: 9.7
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31 Issuesand problems of water resource Ut'l'zation

in Pakistan

the pervious sections that Pakistan
~d on winter snowfall and monsogp
imited to certain areas and the

You have learnt In
resources heavily depe |
This weather phenomenor S |

Watg,
Tainsl
FESt of

the country receives Very ittle rainfall and people living jn SUch

alrl:gk;ulﬂw . little or no access to surface water. Summer Seasoy
el o P } . 2 - » 1

Hrinas along with it melting of ice and monsoon rains. Water from
11 S QiIVITE 2

these sources is fed into our river Eyistem. AS water ﬂOWs down
<eeps into ground and makes its way Lo aqwfers where it stays ang
< available for extraction. Currently, Pakistan water resources arq
declining and are being degraded because of various types ¢
nroblems. These include over-exploitation qf.groundwater, Misuse
and wastage of surface water and vulnerability of water resource:

to different kinds of pollution.

In order to increase agricultural yield and feed the ever increasing
population, groundwater is either numped extensively or too much
water is diverted from the rivers for irrigation purposes.
Conseguently these practices results in the formation of salinity
and degradation of fertile land. All these factors can lead to the
oroblem of food scarcity in the long run. Pakistan has one of the
largest irrigation
system in the world.
Overall the available
infrastructure of canal
system has resulted in
loss of about two-third
of water due to poor
transmission and
seepage. This in turn
has resulted in the
problem of water
logging and salinity.

b

Fig: 9.8 We need to use wisely %

ground water resourcé-
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< to clean drinking water Is one of the leading cause of
¢ diseases, for example, diarrhea, typhoid, cholera,
etc. Hydropower is the cheapest source of

ﬂlaﬂa'Pakigtaﬂ’S ropography has the capacity where large dams
Luilt 2 ~d every year a huge amount of water can be saved .

“ter stored in the dams is not only used for the agricultural

¢ but also to provide electricity. In addition to this, dams

an effective barrier to floods. Pakistan is an agricu|tural

_ 4 water is the key for its survival. A big investment in the

¢ T of existing dams and large scale construction of new water
cerVoirs is the first step in conserving water resources of Pakistan.

.« among the list of those countries which can be severely

'ected py the climatic
hanges. In the backdrop of
his scenario water
bcources of the country
ould be vulnerable to
armful effects of climatic ¥
hanges. So it IS essential
hat proper water
lanagement strategy
hould be devised to tackle

C ,
blel:snenges of water Fig: 9.9 Tarbela dam: a source for
' - electricity and irrigation.

.rpOSe

3.2 Methods for Reclamation and Conservation of Water

today |

tegy N ter scarce environment reclamatian and conserv

S snf then attention and is a well- plishe by Be

and e?: rld. Historically water is beir recycled fc

lt s 'y water molecule has countless tim:
YCle, from the sea, to airand nd, and ba




~in operation since 1897, is one of the
- largest reclaimed waste water operations ¢ uich "sewage farms f

. " -
i
. I I
i |
1
|1 i
L I
! |
1 ¥
4
F
S

f "sewage farms" were operating in 1650s

1 I
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The term reclamation of water means to reclaim usable w3
waste waters and to use this water for irrigation and f
purposes. Reclamation strategies are initiated at plac

ter frum

or ch
R
es Whar

abundant waste water is generated. There are a UMb It
nethods for the reclamation of water from waste water. Onesr of
strategy is given below: Uch

1. Sewage is sent for primary treatment in which Wate
separated from large particles after which it en
sedimentation tanks. Solid particles settle at the botton,
waste water is separated.

2. After primary treatment waste water is sent for secondar
treatment. Here bacteria are added to the waste water so thatt,
ingest organic wastes. _ .

3. In tertiary treatment waste water is filtered and is disinfecte
with chlorine, and any leftover saltis removed.

4. For recycled water to become drinkable, tertiary-treated_water
undergoes advanced water treatment technology. Waterlsthen
disinfected by ultra violet light (UV) or hydrogen peroxiqe.
Finally it is added to groundwater or surface water reservois
where it stays for several months to be further purified by

natural processes.

r is
ters
ang

FOR YOUR INFORMATION B
The idea of applying waste water to IRl

cropland is not a new one. Scottish

and this practice also spread to other
English cities. Today over 500,000
hectares (1,930 square miles) in fifteen
countries are irrigated with municipal |
wastewaters. Australia's Werribbee Farm,

utilizing system of waste water ponds.
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of the best strategy in

the natur
_ al resour
ent is to USE the resource wisely and make stra &

HO tegies
manﬂgﬁgervation SO i
At N
Ils t t h e cO LK, thg o Proper water collection pipes
ha’ _ions have TV il T can vanster riwaer o ank
' : B« 4 ) uilding’ in rain
g0l take equal [ G C R
Cha ; frO 1l th e ,,, ALY 1? 2 : e After collection the rainwater
eflts ‘ 420 piy)
Deﬂ tOO Water . PN O N ' ould be filtered before use
['CE S k9 The remaining water could

be connected to a rainwater
harvesting well, deep enough

eeX t the individual AR
th a TN 2

piel. Following a7 Sy Lo sy
some of the measures S

which can be followed S | I
o achieve this Fig: 9.10 Rain harvesting system
objective. e ——

¢ Youcan save some precious water by
following some simple measures like |
cosing the tap while cleaning your
teeth. |
¢ Inyour home, make it sure that taps
and showers are closed and do
N€Cessary repairs for leaking and
. ::{"BQEd water pipes.
N Water can be collected and can

:’:rﬁed for gardening and washing. Y

besaijdeld of agriculture water can
by the the use of efficient

rigat; .
drig . echniques for example,

=¥ Arri *
'mgation_gat'on and overhead

Flg 9.11 Over head irrigation
system.

;.
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¢ One of the useful pr*a;tice to rec*harge' the underc_:;[r-gy,uﬁ(j e, y

s to dug recharge pits for storing rainwater and stop r, ar :

water. These give ample time to the land to recharge grozﬁff ¢
water supply. N

i

Increase in the vegetation cover and planting more trees .,
|

stop run off water. |
Storing surplus water in large water reserviors during rainfy

* . .
season can make water available for use in the dry Spells f,
irrigation purposes on onée hand and control flooding dUringr

the rainy season on the other hand.

9.4 THREATS TO WATER RESOURCES

Although water is present in large quantities throughoyt the
world, the sources of usable and drinkable water are limiteq
Water resources are being under threat due to unwise and
unplanned human activities like growing trends of urbanizatio,
over population, worldwide competition for controlling water

resources and increasing pollution.

FOR YOUR INFORMATION

Point and Non Point Source Pollution

If the source of the poliution is stationary
or immobile then that is point source of
pollution. Domestic, municipal and
industrial establishments are some
examples of point sources. On the other
hand, the pollution is non point if the
origin of the pollutants is mobile or non-
stationary. For example, means of
transportation such as cars, buses, g

airplanes and ships.




D— L e
verse offects of climate fzha'nge and Changes in the o
.~tors have made significant impacts on e :Uer;:all

ater

ot ON planet Earth. Let’s study some of the maijo
r

res :
P' ™ - resources in some more detail.

” | __vivities in ONE way or
all W{ntbal'“ ,rmjar; ;easo;‘ltfor
For e ® F‘_;_HuthI"W , O | water
Ng R tes. Wote! pollution is
'FESU.L% apout DY industrial .
bmugls municipal wastes,
Wa?;jnbra! wastes, fertilizers,
he ;gegticides etci These W.astes
ed. are qumped into the rivers. g -
ind mdustries pollute _water _by Fig: éfﬁueiirflrs ;ﬂ;“tatmmated .
on adding -hemicals like acids, om fac ?nes‘
lte;' alkalis, salts, detergents, phenols and other compounds into it. This

wlluted water is highly toxic that may either kill the
nicroorganisms that purify water or inhibit their growth.

e chemical wastes degrade the water quality and are harmful to
sther aquatic organisms. D.D.T and other pesticides may pollute
water thus decreasing the fish population and that of the fish eating
iirds. Other agents of water pollutants are bacteria, viruses, algae,
secal wastes and other pathogens of typhoid and cholera which
E:;i water unsafe for many purposes. Sewage and runoff from
waéetcrrjutam nutrient elements like nitrogen and phosphorus.
R :r;th these qualities can be a reason for the excessive
Which caSt growth, and result in @ process called eutrophlcatlon
narticularh:E.s algal blooms and  damage ecosystem of that
Pread oyer thltat' Oil and petrol also cause water pollution which
a“ﬂrnixint:.l of e water surface and prevents penetrati of sunlight
OXygen in the ocean water. R

T T —— T i R ————




| V€ ANt
excessive plaf
algae. Such condition

dissolved oxygen In the water.,

climate change has resulted In heavy rains causing oo,

gri[;b:irt?eme hot and dry conditions. Although these two lt:t:mc:litiu;;ns [p)g
are opposite to each other, a quick glance at the water cycle Shows e
that during water cycle water evaporates from the sea ang lang ho
and returns to the earth as rainfall and snow. Global warming ang e
rise in temperature has resulted in higher rates of evaporation and We
warm air holding intense rainstorms, bringing large amount of an
water which flows down into the rivers and streams. The g de
remains dry and it increases the risk of drought. One clear evidence ar
of climate change is the shrinking and melting of glaciers whic se
have already been noticed in many parts of the world. -
di
FOR YOUR INFORMATION lac
It has been predicted that S
" most glaciers in Tibet could ;. PC
melt by 2100. And while it was ;,? ot
initially thought that the water ;t"
released could benefit China's
arid north and west regions, g:

however, it now appears that
the melting water will
evaporates long before it
reaches drought-effected
regions.
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Indscape ch:
~a4P€ Changes

iy of Ljrbanizratic:rn hNas resulted
)rOCE of residential and industrial ar

ent . eas in Y
o0PM" _ are the main source of large cities.

Point-source it
e 97" L _ands generally suggest -~ POllution,
_tion tré : 99 ‘MOre economic activities

d;ﬂmpment. Development of roads, infrastructure and other
vities put stress on precious natural resources including

c wastewater combined with untreated industrial waste

= :;:;e;tgerious threat. Ill managed sanitation system and sewage
- f,-e'atme”t s the threat to water bodies. Often the nearby water
Ind podies are ey 1o
Ind releasing untreatec
Ind yater from urba'f‘ area'—:IS
of W .cindustries. Riversin
oil W@ iveloping countries
Ice we more like oOpen
ich ewers than rivers.

carbage collection and
disposal facilities are
acking in most cases.
50 one can see
plythene bags and
her solid wastes in
ifeams and rivers. In

(Ome non as- almOSt

- eXxistent,

Fig: 9.13 Urbanization resuits in haphazard
growth of urban landscape.
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Coastal Urban centres dump

untreated sewage in the sea 1h€
which results in the Cha'
contamination of beaches. hurr
This not only affects the 4ff€
marine habitat but it also con
poses a serious threat to those futu

who visit these beaches for
recreational purposes.

ty beach bei

by f‘_lf—_‘fw:;negr COntarninatgd
Yet another problem is deforestation or cutting of forest, Tree
cut to clear land for agriculture, for the establishment of indus are
zones, infra structure and for the development of residentia| aStn
Once the land is exposed it is open for all types of environmrea |
hazards. Exposed land is vulnerable to the process of erosion vﬁ:-ta
results in the loss of soil nutrients and consequently fEI‘tiIity ofé?t:
land is lost. :

Forests also play an important role in the regulation and
maintenance of water cycle. Roots of the trees not only od
precious soil but allow more water to be absorbed by the sil
moves this water to the underground water reservoirs.

Fig: 9.16 Deforestation exposes land
for erasion.
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L is facing serious challﬁnqes
o\ ronmental {it‘{.}l'ﬁdﬁl'i(‘}ﬂ, as

cha" =’ _..yities. All these problems in

» water resources. A EU'ELﬂHQY %Dr the

.. 1 i~ 2O ' rOtPCt

ion of water resources is th protection angd
ation | == 19 U need

Col1l5rer'\‘I 1"1t‘\~'l‘:L*. Of the hour for the

Fstorage in the
atmosphere

Evapotranspiration :

water storage in g Evaporation

" —
ce and SNOW Spring
Snow melt Surface runoff

runoff
to strams stream flow

nfiltration Water
storage In
oceans
Ground water storage

; |
% 9517 The v | _ B
By Srosphe e Nater Cycle explains interactions between the atmosphe

o g | . seas,
very oy 219 lithosphere. Evaporation of water from the Seest

e - can take
B of lea o oS a?“‘“mmw runoff, that
Sithe, Der. ¢ Laps and alpine glaciers. ice *
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rON OF GROWING WATERDE
HORLD MAND

the pervious cections that water used for h
U

~ &

earnt In

,u have |
:tn:*}]rqlnmtuﬁl‘n 1S III‘IHH_".'{] 1N C]Llantity. Only 1_4!1‘-'/1[.,|+ of the total hoi? an
abel present on planet Earth can.be utilized. Due to “_“S'::ﬂuruttjf
L-gmm*tiiiﬂr‘l el Vv‘t“ﬁ”“ I'CSOL.JFCE-IS 1S gI‘OWing and its effereasﬁn
svident from the rising tensions between different count Fts are
sns in diffél ent parts of the world. res ang

natil
or our survival and its scarcity affects every sph
P €re of

holitical, economic and it even threatens the h

m. Water scarcity has already lead to ea‘th_ of
pressure on freshwater resources in many places around thgl'owmg
according to one of the estimates approximately 2 billion Worlg,
are currently living in areas faced with water stress and its SC:;?‘ZTE

water IS vital |

ife i.e social,

the ecologlca syste

For the last many decades there has been a sharp rise in h

nopulation and this trrend in human population growth has bUrnan
major contributor to water scarcity. Population growth |imfena
amount of water available per Person. Growth in po ull i.the
means mounting demand and competition for water in thpe r?e;gﬁ

agriculture, domestic, industrial, and municipal uses

Population growth demands more food and more water is needed(o
produce that food. In agriculture sector water is mainly used for

irrigation.
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¢ resource. Countries around the
it sure that their water resources
p are available for use. Water shortage
| cafe anﬂ tLhE‘ cause of certain conflicts in many

ﬂ-‘;und the world. T_he bloody coqflict in
Lgions 2 1an), that began in 2003 and killed as
red. . (Su 00 Africans, started, in part, over

a[‘fur: 00'0 . .
Eﬁny i; a4dimmi5hmg water supply in that region.

aCCESS S o

nty of water is misused and is wasted. Overall
his @ accounts for about 70% of the total usable water present
e gricultur‘al productivity determines the status of global
gwnallv- + So the availability or sc_arcity of water directly impacts
ty at the global level. Keeping in view the current trends in
owth it is expected that food demands at the global level
e in the coming few decades. S0 food production
water and put extra pressure on the already

sources at the global level.

Ject of population growth is a rising trend towards

strialization. Water 1S used in industries for carrying out different
processing and disposal of waste

ctivity ple

products.

inother challenge to the water resou
sanization especially in the developing countries. Over populated

dties put pressure on the water resources and increased levels of
Wlution deplete usable water resources thereby making people

_'“'f_‘erable to water shortages. At the same time it increases per
.mta consumption of water. These circumstances coupled with

gﬁe thange could have negative implications on the livelihoods,
«and security of the people especially in the developing world.

.
‘."%ﬂi;at;:mhas been established by the internatior
i Sthat water related diseases is the ma %

e gea, o °F the world. Children are more VA

rces is growing trend of

AT
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er is amajor challenge at the 9lobg

R inki at
Availability of clean drinking w an. Usually women and =SPecia)),

level and in many parts of Pakist
: : ibili fetch water fro
young girls are given the responsibility to M far flyp

areas for their families. This in turf affectiﬁcg;;l; Teaifzh‘ Elrfcj
diminishes opportunities for continuing theire Al acClivitjeg.
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1 distance to fetch water for their families.

Although water cycle renews itself at the global level, usable water
is depleting with every passing moment. Sustainable development

of water resources is a right step for saving this precious resource
for the generations to come.

-
1

B 9.6 SUSTAINABLE DEVELOPMENT OF WATER

RESOURCES OF PAKISTAN
Pakistan has sufficient water resources available for consumpt'z:;
Surface water and ground water resources are present throug" ot
the length and width of Pakistan. Monsoon rains bring hugé amO;is
of water but due to poor planning and mismanagement .
valuable water takes a destructive form and cause floods:
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: eeds a sound water conservation plan for avoiding water
.;"-' nmine and any possible ecological disaster to ha_ppen.
are some of the important measures for sustainable

B ment of water resources of Pakistan.

Mroving planning, management and community participation

Lo utilization of local water systems.
effective utilization of water resource there must be a

lar programme for cleaning canals and waterways.

lae amount of water is lost due to seepage from canals
5. Proper lining of the canal system could reduce these
lent irrigation techniques can reduce water loss. For
nple drip irrigation delivers water directly to the roots of
s and save precious water.

s for the conservation of environment and to check and
'ol those factors which are contributing to Its degradation.
slishment and maintenance of proper sanitation system for
ring less contamination of local water bodies.

laining a proper check on the extraction of ground water.

3ge of flood water during monsoon season by construction
all dams especially in the barrani areas. '

thing public campaign emphasizing conservation of water
levels.

' construction of mega dams could store huge amount of
nvater and could provide water for irrigation too.

WABLE WATER SYSTEM

t

ater or drinking water can be defined as the water which is
d safe for consumption both for humans and animals.
rnt that natural freshwater sources like springs, lakes,
10t contaminated by human activities, provide safe
filman consumption. i
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| Coqtamiﬂa;ids for different types of diseases like diarrhe;
: major rﬁage Conditiong aCCOUﬂt fOI" nearly tﬁiﬁjo mnhOn d’ea\é 3
ch;iqrir;e to treat water before it is pumped for distributig hig
desrga ent plant water comes from sgrface water like man,, In X
J treatm cervoirs, rivers, lakes. This water has high |n"'lad"
sl r minerals, metals, cOmMpounds Vel o

culate matter, | ' | oo Vls
/ E:Ir;rfc?es. As opposed to this, groundwater is low in OXYgewaa'm"_
contains hydrogen sulphides and sulphate. g :_:_
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Coagulation- Special
compounds remove the sedimehtation- The dirt settles to the
dirt particles from the Walel bottom and the water becomes cleaner

{
g _alin sk, 0 k |
From wells,’lakes Tj & B 5 ' m'ﬂ‘

or rivers

to the treatment : fm |

plant

\

3

&~ *

&

s

(
+|/| Filtration- water passes through Di_sinfectiﬁn'- ‘
filters to purify it further. Kills the germ - | \
s ' w» o | |
Y- WA} - W, | |
P
| L7 ¢ Y4

Fig: 9.20 Water treatment plant.
In a treatment plant, the first step is pre-chlorination for algae cont
and arresting biological growth. Second step is aeration along W
pre-chlorination for removal of dissolved iron and manganese. e
s passed on for further chemical treatment using alum, ca.us_tl”t;i:
ferrous sulphate. These chemicals help in neutralizing water ¢
the precipitation of metallic ions and particulate matter. Find'8
treated waters proceeds for final filtration process. This €0

i - f
. .'J'"- J"l
' JE- _1'\3._'?- ._".

% |

home

RN,

.
i o

done in stone/gravel filter beds or activated carbon. After =

is processed for final disinfection. This is done by
chlorine. After final disinfection, the treated W
distribution to different parts of the city. &
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KEY POINTS

@ Water is a vital resource used in various w
direct consumption, agricultural Irrigation, hydropower
industrial production, recreation, ner.rigatir:mr

f

environmental protection, the disposal and treatment of
sewage and industrial effluents etc.

- e T o L o R ——

ays including

About 71 percent of the Earth's surface is covered by
water and the oceans hold about 96.5 percent of all |

Earth's water. o3

Apprommately 30 percent of the world's fresh water is in
quwd form held as ground water

R

S

Lake is a small standing water bedy which is generally
filled with a stream (source) and has an outlet for draining

water | i

Glacners are made up of snow | that falls over many years
and COmMPresses mto Ia rge iIce masses.

Eletee == e V0 LEE & o

Freshwater contalns Iess than 1000 mllllgrams per liter of
dlssolved salts

T BN UL Ty R A S

' The usage of water can be divided into three broad
. categories i.e. domestic consumption, commercial/
|ndustr|al use and usage for land irrigation.

v A R R i Y A =

The total geographlcal area of Pakistan is 79.6 million
- hectares. About 27 percent of the area is currently under
Cultivation. Of this area, 80 percent is irrigated.

| fl:ew glass of water consumed contains water molecules
'wat have been used countless times before and in this
Y, all water on Earth can be reused again and again.

Pre
| ESzft”r €S on water resources are increasing mainly as a
| of human activity - namely urbanization,

107



ey d TTEGE s

—

ced living standards, growi

- a
. rowth; 'ncrz ollution. ng B |
. for water, adts P . M '
N Ol =" _used DY industrial |
¢ fro farmland, Cciti€s, and facy, '*
O [ |
| ¢ cewage, dnthebuud-u__eoedlrnent. .
| effluents 3l = inking, and this ‘
|——ain glaciers 3t P ant Ve rend  hyg :
| Mounta - bly in recent years due to j; :
f : acceferatE'd considera Y | chmate }
fl Chaﬂge _,_.....-w-r-!-“‘”""""*"*Wﬂ"m_ h- h ag 2' p
L""'—-';;',‘_:ﬂr]iz.ati:::tn is the pProcess by which cities and tOWns {
B nto larger areas. t
developand grow ' - = o C_
~TDeforestation is a process by which forest areas ara g,
-emoved and the land IS _utllrzed for other uses Including :
agriculture, industrialization, resources or settlements, :
¢ Poor water quality and unsustainable use of wgter f
resources can limit the economic development of 3 .
country, harm health and affect livelihoods. 4
| ¢ Potable water s water which is fit for consumption by c
s human and animals. | |
R & Populathn growth ls_ a major contributor to water scarcity. ]
s Growth in populations means mounting demand and :
gfﬂ?cgtltllon for water for domestic, industrial and. h
ipal uses. B e
B ¢ Aor . e
ominantly agriculture-based countri€s -

. .
Industrial production depends on water fo

cooling and disposal of waste products. _'

15




EXERCISE

the correct answers in the following

 gelect
q“EStiﬂ ns.

T he
3. S5ea
c. Oceans

b. Rivers
d. Underground water

Abou
3. Solid b. Liquid
c. Gas d. Water vapours
Slacie: ese chocne
the fol!
.. Europe h. Antarctica
. Africa d.Asla
Ba waic hasically  innature.
Acidic h.saline
neutral d. fresh
" B concept of sustia inable development
urages:
Form of growth that meets current basic needs
dreservation of the resources for the need of future
generation
\change in all respects of life
srowth to meet current needs, preservation for the
eeds of future and change in all respects of life
fmany percent of the world water is suitable
man use?
b. 10%
Bthan 1% 4.40%
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7. Waterthatis safe to drink is called
a. Tap Water b. Potable water 7
c. Distilled water d. Non Potable water
8. Which human activities need the most watey»
a. Personal hygiene b. Cooking
c. Irrigation ~d. Drinking (A
9. How much of the global water supply is foung i,
oceans?
a. Lessthan 28% b. About75%

c. About 87% d. _Abo_ut 97% 8

10.What is the process by which water enters the
small pore spaces between particles in soil o 1

rocks? E
a. Transpiration b. Inflitratlon

c. Precipitation d. Sublimation

11.Which of the following statements about the water

tableis false:
2. The water table changes when discharge is not

balanced by recharge.
b. The water table is generally flat.
c. The water table is above the land surface in Iakes

d.The water table is depressed near high volume
pumpmg wells.

12.The boundary between the saturated zone and the

unsaturated zoneis called:
a. Watertable b. Aquifer

c. Aquilude d. Sedimentation zone




hich one of the following is used in disinfecting

_.ter?
', Bromine n. Chlorine

lodine d. Fluorine

ich of the following can contaminate an aquifer?
_ Land pollution H. Air pollution

: Extractlon machines  d. All of these

» short answers of the following questions.

.Q hst various forms of water available on the Earth.

3t do you mean by underground water?

hat do you mean by freshwater. Why it is important to
us?

o

Vhat do you mean by potable water?

=nlist major pressu res on water resources.

"5‘ ive three main measures for sustainable development

= water resources of Pakistan.

n water
ve a brief account of climate che e

1_4.1:

ources. B

-
|'lfl



Describe the existing ways of ytil;
reésourcesin Pakistan.

4. EXplain the issues and problems Pakistan IS facing in ﬁ
utilizing the water resources effectively for its people, d

. EXplain the methods of reclamation of water h
5. Write an essay on conservation of water. E
\

/. Explain how water resources are being threatened by
urbanization and deforestation.

& Describe the implications of growing demand of water in
the world.
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INTRODUCTION

Pn?vr?éopment and prosperity of the modern age has
thr ving the quality of life and the living standme; "cSUlteg

roughout the world. But this development and pr v pEOp[n 1
beep dccomplished by paying heavy nprice In tthDerity hai |
€nvironmental degradation and climatic change which h Shapg of f
'Mpacts. No matter how developed or otherwise 3 natio:?e Jloby |
Inhabit the same planet Earth and we have to tackle the isls' am ™
f:hallenges of environmental degradation as rm&arnber:suesanld .
mte_rnational community. In this chapter you will study som;;fme fl
S€rious global environmental issues, the legislation addressin; fi

these problems and possible measures to control them,

10.1 REGIONAL AND GLOBAL ENVIRONMENTA( 5,
PROBLEMS

In a region sustainable
development depends on
environment. Local and global
environmental issues are
closely linked with each other.
For example, in order to meet
the demand of growing
population, people in different
parts of the world are
transforming forests and
natural grasslands into ' 4
farmlands. There has been an Fig: 10.1 Forests are being clear®t
increase in the use of for agriculturs! S

nitrogenous fertilizers and irrigation practices. These havea di
Impact on the environment. Land erosion, water |f3'9‘3”.ng and'
salinity of precious agricultural lands have resulted in a'
degradation. Natural ecological systems have been dama?

affecting the biodiversity of an area.
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Layer Depletion

Ozone

g 0-45 kilometres above the Earth's surface, there occurs a
. o0zone encircling our planet. Th|§ layer is present in the
" here part of the atmosphere. It shields the Earth from most
“inlet radiations coming from sun. onne layer IS capable of
. 97-99% of the harmful ultraviolet radiations that are

{ by sun.

letion of ozone became known to us in 1985, with the
~ of a big hole In the ozone layer over Antarctica continent.
« of ozone is caused by commercially important compounds
~hloroflurocarbons (CFCs) of which the most important is

‘When a CFC drifts up into the stratosphere it releases active

= which reacts with the ozone molecules of ozone shield. A
-tom of chlorine destroys about 100,000 molecules of ozone.
-re used as coolants in air conditioners and refrigerators, as

»rinsulation and packaging and as medical sterilizers.

he depletion of ozone layer, higher levels of ultraviolet
reach the surface of the Earth. This causes skin cancer,
aracts, weak immunity and damage to crops.

-
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Fig: 10.2 Ozone layer ¢ :"
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10.1.2 Global Warming and Green House Effect

The greenhouse effect In the atmosphere cause global _Wa_FMinq.. €
The carbon dioxide in the atmosphere allows solar radla'_tlons_tu,
pass through, but does not permit heat to radiate back into the
space. Instead, the heat is reflected back to the Earth's surface
which heats up the atmosphere of the Earth. During the past

several decades greenhouse gases have accumulated to sucha

extent that the earth's temperature has increased by 0.8%C
result of this phenomenon. T

The global warming produces harmful effects such as me'fﬁg.
ng in rising of sea level, changes in the ran®

and extinction of some animals and inct

duration of droughts and hurricanes.

LR
] ,..
*® % *

"educing the tre
Use of fossil fuel

OUS use of fossil fuel and wood for =
QIECtriCity, Sola

>Can also be red uced by using alt@ , ar

"€nergy etc, N



v . Reflected
back to space
Incoming L4 § -
solar radiatiﬂns‘ ‘ r Re-radiated
bsorbed by out of space
atmosphere

BFig: 10.3 Global Warming and the greenhouse effect

ase in the forest area is also a good remedy to reduce carbon
de in the atmosphere. Manufacture and use of CFCs should be
nated completely.

Dst greenhouses look like a small S\;&\‘“Qﬂ"
ass house. Greenhouses are used £ = E::‘!;
grow plants especially in winter. 55 =St e
reenhouses work by trapping heat

M the sun. The glass panels of the
enhouse let in light but keep heat
M escaping.

e
__—
-~

Acld Rain
11S one of the most dangerous forms of air pollution. Itis a
ad phenomenon which affects the living and non living
ally. For years it can remain in an area undetected and for
tis called as unseen plague. Technically, acid rain is rain
IFger amount of acid in it than normal rain.
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s



into nitroge
atmophere (
acid respecti

 rain and acid SNOw.,

e and gases that are given qf

+ run on fossil fuels especially co:r

Acid ral
produce energy, the sulphur thatj;

factories an

. t 1 | |
present in .me some of the nitrogen in the air convert

iphur dioxide and nitrogen oxides in the
nwater to form sulphuric acid and nit
these acids is known as acidrain, -

he fuel combines with oxygen and becomes sylphy

n oxide. Su

dissolve In ra
vely. Rain containing

_i"'\ L] ; II---"- 2 | i ! r—.llI I'I o | ...
D h'u.- . ; r} I'.,-'- AI‘ | I\ .-\.-'. L o x

Acid rain can also damage ‘:""“‘ -~ JH‘I-
buildings and historic

monuments, especially
those made of rocks such [
as limestone and marble [
containing large amounts & Ry
of calcium carbonate. "

Acids in the rain react with =
calcium compounds in Before acid rain
stones to create gypsum, which then flakes off.
related to acid rain is termed as stone cancer. ; %
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n this acid rain falls on buildings it |
stones and mortar. When it falls gnf SOWly dissolves the

'« and retards their growth. Faningp{ints, it damages their
slves aluminum Sa_lts In the soil and wash
dakes. These salts in higher concentration
sther marine life.

€s them into rivers
are poisonous to fish

b4 Desertification
L

srtification Is @ process whereby a productive land either
ygh climatic variations or through unwise utilization by humans
: degraded and changes into desert. Sometimes a particular
experiences high and sustained temperatures lasting for
hs with infrequent and irregular rainfall which leads to dry
itions and drought. The overall impact of such sustained harsh
itions result in failure of vegetation to grow and sustain itself. If
" conditions in such an area are being aggravated by
grazing and deforestation, the situation becomes worst and

rtification occurs.

_-';?--- major reason for desertification is the excessive use of
for agricultural activities. In order to feed the growing

ation, farmers use land excessively for better yields.
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; leads to its deqr . }
~zgtion of land _ g adatl 5
S€ UELLISE?aInd i not given pProper time tq |?Er|! andi

5 unfit for further crops o e

HoweVelr "o tility-
tself, @3 o fertile 1aYE" = ditiohe s able o "
cradually the : 1. If such hostile CO S re SUStaingq ¢
orces of erosion e process of land degradation CUntinuf%
ik pfrlr(;icljeoand productive land changes into desert %
and once <

ge

Different regions of the world are _charactetrl'zedt:y different Se’t;
climatic conditions. These conditions sustain themselves
period of many years. On the basis of these average westhe
conditions we can say that a certain area has a particular
climate. Climate of an area depends upon the amount of sunlighti

hic factors like altitude, distance from the

receives, some geograp | _ | om
sea, vegetation cover available, wind, rainfall pattern, topograpty §
of the area etc. In recent past there has been 1‘”‘1 -

accumulation of greenhouse gases in the atmosphere which iz
resulted in global warming. At the same time greenhouseei
eeps the temperature of the Earth suitable for many life forms

.
>

o>
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- " N f
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=

Fia: |
'9: 10.6 Global climatic change 1as r
of Greenland's ice she
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_ absels | by IS | _ erature of | arth would
h ane IOW ¢ - | | | JiTficult, l“”‘-"”-”*i'f‘i!\’.wiJtn.nua’-n.m
.to?']ﬂ hund \ na | nereasing more rapidly than
Orlcft‘“”‘*j NOWS and this increase has deen attributed to
ng amu;mntnl OF the greenhouse gases which are trapping
At the global level climatic change has made significant
on the environment. e

’ fon to a rise in average global temperature, there have been
changes that um_lmm t,hat; climate indeed is changing. These
shortening of winter, fast shrinking of Earth’s ice cover,
bof coral reefs due to warming sea water, increase in
fito-borne diseases, rising sea levels, increased precipitation
ll etc.) in most areas and extreme weather becoming more

¥
| L]

'

| of
falS, sporiges and seaweeds cover most of the surface

,.ﬁoral reefs are affected by warm temperatures.

j. :.:
|
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i -eleased in the environment have ot

N T n e
dangerous for Itvmg_ Organisms ang EEE
harmful @l such types of chemicals are Known ¢

» wastes can occur in liquid, solig 0?
!

C - releases certain solid wasts;lwhlch are nop.
Industrial chtjoe these do not break down Dby biological Procesge,
. e 1.
piodegrada

- on land as such for a longer period of time_ Such
and f’?”??ﬂ,jde polythene bags, plastics etc. If these items are
gﬁiiﬁopen they pose more serious threats.

Hazardous wastes include used ghemicals like_ pesticides, cleaning
fluids or the by-products of certain manufacturing processes. Some
of the more serious wastes are nuclear wastes from nuclea
reactors which have long term harmful effects on the hea!thof
living organisms. Dichloro-diphyenyl- trichloroethane (DDT) is yet
another hazardous waste which has serious implications on human
health.




jet Earth at times encounters tremendoy
inside it or on its surface. Such chan

S Changes which occur
ges are called natura]

e and other living things living in it.
2 form of':

oods

ro ghts

lcanic eruptions

arthquakes

iclones or Hurricanes

alanches
rest fires etc.

BW¥olcanic eruptions

T "

' Hurricans

Floods

Fig: 10.9 Natural disasters.
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suddenly against each other The
rocks usually break underground
at the hypocentre and the earth
shakes. Waves spread from the
epicenter, the point on the
surface above the hypocentre. If
quake occurs under the sea it
can cause tsunami.

TIDBIT

apan is the region in the
Jw:ﬂd where earthquakes
occur frequently and are
of severe nature.
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' Problems

= - ~

S

b

| § " YOUR lNF l”-:ﬁ’ff'"~ | I ) |

rthquake of Oct 8, 2005
gnitude on Richterscale: 7.6
,000 Dead

100,000 injured

molished.
gto World Bank Report)

DO YOU KNOW?

Richter scale s
used to measure
the strength of
B earthquakes.

i

€ defined as a violent disturbance of the atmosphere
INds and usually rain, thunder, lightning, or snow. It
Jnment and results in severe destructive weather.
>erty of the people are at risk in storms because it
ith it strong wind, hail, thunder and lightning. Some
& Impacts of storms are flooding, fallen trees and

ting in road blockades, fire accidents, break down of
isSystem etc.
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n which a change in temperature betyee
phere takes place in the east-centra Equatug;
led as EI Nifio-Southern Oscillation (ENSQ) ey,

A phenomenon |
ocean and atmos

Pacific region is ca

=[ Nifio and La Nifia are two phases of this cycle. La Nifia is the g
phase and El Nifio is the warm phase of ENSO cycle. ENSO e
make profound impacts on ocean and all those process
associated with oceans. Apart from this ENSO cycle also affed
global weather conditions. E

ENSO cycle lasts for 9 to 12 months and is repeated éﬂereml
three to five years. The warm phase occurs more frequently

cold phase. El Nino or the warm phase effect climatic condt
around the world. |

TIDBIT i

El Nifio means The Little
Boy, or Christ Child in
Spanish. La Nifla means
The Little Girl in Spanish.

-




of

s of EI Nino and La Nifia

jifi0 results In an inqease N
e erature in the region and causes clim
8 It also causes torrential rains across
Eica and South America and warm

tin 1988 caused significant drought across North America.






issues in focus are destruction of
and global warming,

rade in endangered species, protection of wetlands,
i | dumping of hazardous wastes,

cooperation has fostered by treaties,
intergovernmental

and agreements finalized by
tions. At home countries are having national laws and
- tect the environment.

wations to PO

ironmental laws can be summarized into
d remediation and

ries.
ion of natural resources.

g is the list of SOME of the important international laws

ning to environmental issues.

wention on Biological Diversity
vention on International Trade in Endangered Species

—ework Convention on Climate Change

Sea (LOS)
kholm Convention on Persistent Organic Pollutants

CONTROL STRATEGIES FOR TREATING
AIRAND WATER POLLUTANTS

| can be defined as the
process by whi
€S are added to the environment. It i: anyl(l:.lh *

n th i
S POTIUfan:tl;OI'?'Ir:en; that adve rSE|y affe ~tc "; the | W o
-; Y be solid, i Cts_the Hiving

land food., 1n, th Stes_;. These chemicale R
| € age of industrialization e SR ir,

' as'en8rg .
Y which | n foss
!l problems, hin turn have resultec



Pollution (

Pollution may result from the |
INCOMplete burning of fuels
such as coal, oil, petrol and .
wood. Air pollution due to §
human activities includes
exXxhausted fumes from
automobiles, chimney fuels -
emitted from the factories, Fig: 10.13 Air Pollution in city.

burning of garbage and other wastes and the use of
chloroflurocarbons (CFCs) etc. The harmful gaseous pollutants are
sulphure dioxides, nitrogen oxides, carbon monooxides, carbon
dioxides and lead. At high concentration these gases has a
damaging effect on both plants and animals. Generally these § - rop
pollutants cause photochemical smog, acid deposition, ng_Eeg_ .

house effect and ozone shield destruction. You have already studied g
in detail about acid rain, green house effect and 0zon€ IYCES 0

- f
depletion. D‘:l':r
o S
- ion i otochemi€: %
One of the more common effect of air pollution IS ph ghtand “ﬂn151

smog, a mixture of smoke and fog. Itis produced Whenas:g l?nbu
ozone in the atmosphere act on oxides _c.‘vf nltroge"ts cmod ST i
hydrocarbons released from automobile exhausts: \

irritating to eyes and lungs and also damages plants. .




tants Environme ntal
i effect
Ozone shield

automobiles and fossll

fuels destruction, Green
house effect, Acid

deposition and

Smoqg.

—Ar
sogen 0XI0e
| ' lvent Phatﬂchemical
=tsuphur dioxide Acid rain______

d

effect
e rbon dioxide vehicle exhaust, fossll Green house
fuel. deforestation effect

! vehicle exhaust, farms Green house

effect and ozone
Ichiorofluorocarbons

O
©

shield destruction.

Ozone shield
destruction and
green house

effect.

l Fire extinguishers Ozone shield
destruction

R YOUR INFORMATION

Refrigerants and plastic
foam

of the '
B :gggt destructive type of air
loactive pollution released
- e 'ljonmg nuclear power stations
ﬁWhereCiRenF occurred in Chernobyl il'.l |
the burninaczltc:-actwe Isotopes emitted
nty partsg r?actor spread over areas
FEderat'O Belarus, Ukraine and
syl . 1ON. Radioactive ISSi
cisgse emissions
V‘51 lifferent types of
€ninlater decades,

)




ntal Problems ang )

qaﬂaﬂﬁm )

"

000 people died Prematureyy ;|
England because of SeVErem-a
wed by another 8,000 deatzlr

S

 REDUCE AIR POLLUTION

Air pollution can be minimized by adopting the following Measyrg

We can cut down the burning of fossil fuel by the y
slternative means like biomass energy, solar energy et Sing

In the field of agriculture use gf pesticides can be re
using new varieties of plants which are pest resistant,
| ead free petrol can be used in vehicles.
Deforestation should be checked and more plants should pe
grown. '
v Emission from industries should be controlled and trestes
before releasing them into the atmosphere and by following
strict laws.
vi. Use of refrigerators, air conditioners, air fresheners etc. mayte
reduced to reduce the amount of CFCs emissions. '

duceq by

A :-'l"_‘:

Wind energy T v'f‘

Ocean energ |

.-;_I,'. r";
F19: 10.14 Alternate forms of energy: 5
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Surface water pollution

rain pesticid
" " 1 es,
Industrial waste, acid water

from . mines, fertilizers.
organic  waste, nuclear
reactor wastes etc.

Leakage from sewage
pipes, septic tanks,
Irrigation, industrial and
domestic  wastes, that
percolates down.

Waste dumping, pollutants
carried by rivers, offshore
mining, shipping and large
oll spills, dumping of nuclear
waste.

Ground water pollution

Oceanic pollution

Sources of Chemical Water Pollution

' pollution is brought about by industrial wa.st_es, municipal
es, agricultural wastes, fertilizers, pesticides etc. The

-

2ment of rain or irrigation water over land picks up ppllutants
| as fertilizers, herbicides, and insecticides and carries them

ivers, lakes, reservoirs, coastal waters, or groundwater.

mful to
.

. b e
[ quatic organism. D.D.T and other pesticides t;l.?zspO“Ut
thus decreasing population of fish and fish eating DIrds.

hemical wastes degrade the water quality and are har

=
B



Fig: 10.15 Water Pollution.

Industries pollute water by adding chemicals like acids, alkals
salts, pesticides, detergents, phenols and other compounds intot:
This polluted water is highly toxic that may either kill e
microorganismes that purify water or inhibit their growth.
Chlorinated organic compounds such as dioxins are releasedf“f’o":
paper and pulp mills. Leather tanneries are important 50““;3
earning precious foreign exchange. However, these P"Ud.';a
~significant amount of solid waste in the form of sludgeé ha:,tains
~ hide. The waste water discharged from these factories co

chromium, acids, sulfides and chlorides.
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“1€Mical industries discharge wastes that cor
e, SusPended solids, oils and grease. Wate
" S and stainless steel DI‘OdUCtion relec h:"‘
]{llckel,and chromium. High concentrations o
MMl to human healt T
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caeces. This

nd

rine, sweat @ nking water. |
.L;Z-.rL-;n%;e,matﬂd A to pollutants in watiIrI P, pe
So the direct rou v eating food cooked with e "'lg
mntammat&‘d water Of Y ter haVIng | pi
toxins in It ; - 1 | El‘
Frequent use of Cohtammateq W'at:::fere Z; 1:;’;“"9 Durpqsem
cause irritation OF inflammation ) nose, skin, ang Al
qastrointestinal systeém. t:
: _ e |
contamination of copper, arsenic, or ChT‘OI"I’IIl:lm IN drinking wate yC
-an cause liver toxicity. Excretion of certain chemicals sych tre
admium, copper, mercury, and chlorobenzene through kidnes oy
can damage these organs. "
C. Methods to reduce water pollution Te
Water pollution can be reduced by adopting the foliowing €C
measures. e e Te
. Sewage treatment plants can be built to help degrade orgat 'e”r
wastes. e
1. Human and animal wastes need to be
disposed off properly.

Il Use of pesticides can be reduced by f-' by

alternative means e.g introducing
friendly insects to protect crops from

pathogens. This is called biological
control, !




fhenS domestic wastes should be treated properly
eleasing them in water bodies. For this purpose waste
ants are used.

use of fertilizers and pesticides must be avoided.

Int1u5tri
ment p|

at
treneCESSa r’Y

RoTECTION AT INDIVIDUAL LEVEL

and development in the figld of technology has made
for uS tO get maximum benefit from the tools and gadgets
ern age. These devices have become very much part and
olof ur daily life. On one hand these devices are useful and

On the other hand they are one of the biggest source of

aspects of these modern gadgets and tools,
n negative impacts on their users, especially

~ace if these are used indiscriminately. In the following section
* will study some of devices and machines which have
nsformed the life of the present day human being but their

cessive use can be ha rmful for individual health.

141 Harmful Effects of Excessive Use of Television

the positive
ese are putting certa!

vision is an excellent entertainer on ONe€ hand and useful
\cator at the other hand. It is one of great invention of all time.
vision is watched by people of all ages. For some it provides
rmation and education and for other it provides non stop

rtainment.

: J L ;-_ -
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1.

4



~nmental Frobic and Man;

[0 P ¥ e e 1

s . ! & rl{ - ,

e L, 1 [ e
¥ i _]trr”

Jeration 15 @ good activity, Ho
S harmful. Itis common that c:f

nt research suggests that e

< continuously per day watchjn

n 4 ?;f:t. rn much older people it Can Ieadare |
- to

Ps ang
Inthg

~d watch the programs being aireq
persons with
points. ThIS situation =
= S
manipulated leading you to make an S : k |
opinion that is not yours but is based U g

tch news, ana'Y:5i5r 'I..l? |
mentaries DeiNng EEuEuu.
Ny
often creates an environment where “ A .
vou can be easily misinformed and
!
on the analysis and research of those ==
who produced such programs. b

Watching too much television often =
leads to behaviourial changes as seen
in young children who watch
aggressive cartoons, movies etc N -
become violent and develop a Fig: 10.21 Physical actiities
destructive nature. help in healthy development
Our social development is also affected due to the time we decide®
€ Playground instead of watching them on televisio
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Of bEX cessive

Use of Mobiles

2y'S world one could not think
without @ cellular or mobile
1t has become one of the There are an estimated
gamen t a_' means of sixbillions subscriptions
.~ation in the world. It of mobiles worldwide
_'vide‘—‘r an easy .Emd efficient way and the number is
; get in touch with our family and  increasing every day.
s, Every onc of us spends a

hsiderable amount of time using

hile phone. Despite
‘ysefulness using too
ieh mobile phones
put negative effects
our health.

Dix. u) Mobile Phone
N+ Side Effects

s mobile phone there
a small transmitter
| a receiver system.
§ system sends and
ives calls in the
) of radio waves. patigue  Headaches Loss of
ts and especially sleep
Iren can suffer the
-term effects of
ation waves on the
. Mobile phone B
N €xcess can have inai '
.-f!mplications L Memory loss Ringing ears Joint pains

lth especially in Fig: 10.22 Mobile phones have some
2 -h : serous effects on the body.
aine high

Y radio waves emitting from the mobile put negative
OUr stress levels and cause sleep disorders. '
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n

dQEFT]r.... o
e | !I'l

a5y Oil residue on Mobile 55
. | urfac Phgp, Z
& have 0ticeq &g 5 preeding Sutface for Many g IR e
vou mMi9 +g screén: es and e-malls irequenty Mg 0
iallyon’ et messay . in the ioi Y at Pt P er5
pﬂqptc - nagin tC’ | ﬂammatlon in J0|nt5 of ha apm r‘g .
/) ile f'{'lﬂ” - ain Jﬂd 1N eck and nd bnn | ﬁ “C&
W ;Jman ~aus [Jc! -ne between your n _5h0U|der5 WEF' impmp
;ﬂi_ﬁu hold theé Lr)l: it can caus€ back pa;nr;ngfﬁsmtg MOore f.:h,;,:"'E e;@nta|
cing during rext messaging er tasks can o0l me
Eill l[ ::1,-_:- mobil€ screen 1 °n harm lnterac
:DLFI' 1#’}5‘@” . t techn0| Ch”d. I
e ald of communica ion ogy cell pho icu
n the fiel : : 21st t . ne { dl
Though | ized ~ommunication I the 21S Celm ury but its EXCessi:s affect:
~volutionis ‘
- LJrc:UE;rmful for our health. SO care should be taken While USin;
se IS .
:;‘*t}ile phon€ technology- 50 'ﬁi:;
RRLAS, » Ur
3 Harmful effects of excessive Use of Computes o
BE : [¢
e are living in the age of computers where most of our daily tzg. § P"°

1 one way or the other are dependent On computers, As 3
~lectronic machine computer quickly organizes, analyzes ay
presents the information supplied to It. Computer has a significan
ole to play in almost every field of life, e.g., educatio,
entertainment, communication etc. With the advent of internet
facility computer usage has increased many fold and people from
all age groups frequently use computers for using internet. Thishas
brought excessive use of computer at home or at workplae

Though working on computer can be enjoyable sometimes it can
also have unseen effects on your health.

DO YOU KNOW?

PROPER SITTING
FOR COMPUTER
WORK

Lean back , raise _0poc "™
chin and look

straight E:JEZ:;L



ioints, Vvision abnormalitjes and
1€ -gns for growing chlld_ren ar more serious, For
pucalt' sitting for longer periods can delay

. e,

Pkt Physical as well as
( lopment of the child. Sitting in r |
taclt-givviitlfthe society can hinder the inter
reract! - U addicted to this ha
t children ge

j,!,], Many

it for them to get away from the co
fricy their education.

Pe€rsonal skills of the

bit and it becomes
mputer which inturn

t be in our mind that technology has a useful role to play in
itmu: But at the same time excessive use of even usefy| tools
lives.

achines can bring undesirable effects on our health and
d m ;
ysical well being.
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Envirnnmantal Problems and p. . )
.,; .r-"-"."ﬁ'-" o b azard
3,*} "‘T,*'” -nt 1 H r
g;,@i:iﬁ. g ' danggr
T dern age h aV!
osperity of the modern age has | AN
and pro iF:Tg heavy price In the sha een Naturﬁ
Y d climatic ch P€ of § cd
degradation and ¢ cnanges whg, 1 e
8l
oy alobal impacts: _ peop ]
have ¢ .onal and global environmental iSSUES - 'Natur :
¢ E.I{HTS::’;‘Y r[T;?ked and their impacts affect the procese ; oarthd
;Jétamable developmentin an ared ’ AN ea!':
5*01"16 layer is present in the st_raigosphere and it Prevents recton!
¢ hgrmful UV (ultra violet) radiations from entering the move Ul
earth surface. ) A Stor:rr
é Global warming is an increase in earth's temperatuyre due sffectin!
o the effect of the greenhouse gases mainly Carbon B Internal
dioxide, methane, and some other gases. and res
¢ Global warming can result in melting of glaciers, flooding, asofeatli
climate change, droughts, diseases and increase in -
hurricanes frequency. $ Pollutior
o . . . into

¢ Acid rain is rain that has a larger amount of acid in it than chanthe
what is normal. | B ges

: O | | Pend
¢ Greenhouse effect is the rise in temperature that the Earth E”Creasi:
experiences because certain gases in the atmosphere trap 3Spects
energy from the sun. Without these gases, heat wou® Watf:hin‘
(

escape back into space and Earth's average temperat=
would be lower. '

¢ Desertification is defined as 'land degradation rest ing

from various factors including climatic variatlansf“;,-
Numan activities', .

¢ Climatic change on a global scale is either d"°
~ @mount of heat that is let into the system, Of r_if-.‘-"'
of heat that is let out of the system. X

e
e T

e —

s e




-f_

"problems and Management
| 111"”“1

e i e e I e

.cte in the form of liquids, solids,or gases is “i
potentially harmful to our health and |

peopl an | | |
. | disasters may be in the form of volcanic eruptions,
Naturauakesr cyclones, floods etc.

P hquake is a violent shaking of the ground. When
_ ::ctgzir; §|ates move against each other, giant shock waves

| move ypwards towa rds the surface causing earthquake.

A storm is any disturbed staFe qf an environment specially
affecting its surface and resulting in severe weather.
‘International cooperation in the form of treaties, agreements
and resolutions created Dy intergove_rnmental orﬁgamzatuons
"< well as national laws and regulations are being used to
stect the environment.
Pollution is the addition of unwanted and harmful materials
into the environment of living things that bring undesirable
changes in standard quality of an environment.
Dependency on modern day devices is increasing and it is also
icreasing our chances of being affected by their negative
atching Television in moderation can be a good activity as
eVision can be an excellent educator and entertainer but
itt:advantages, watching too much television can be
iUl too,

Phone has revolutionized communication in the 21st
€ of computers causes some physical effects in the

strain, vision abnormalities, pain in hand and
J0Ints, headache and backache.
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o answers in the fﬂ"ﬂWll‘lg qu..tio
s,

select the gt

layers of earth'’

" S
Al of the following are atmosphEre
1.
EXCEPT: b. Lithosphere 9
Troposphere y
a stratosphere d. Thermosphere
. which one of the following causes acid rain?
O Mvdrocarbons b. Methane
- Halogens d. Sulphur dioxide

3, Ultraviolet radiations from sun that reach the earth

cause:
a. Respiratory disorder b. Typhoid fever
c. Skin cancer d. Bronchitis

4. The source of all of the fbllowing pollutan

=
o

ts i
exhaust EXCEPT: ke |
a. Carbon mono-oxide b. Carbon dioxide -
G LFCS d. Nitrogen oxide
5. Which of the following is not a greenhouse gas?
a. Oxygen b. Carbon dioxide
C. Chlorofluorocarbons d. Methane 13
6. :Vl::ich one.of the following can cause stone
.Carbon dioxide b. Sulphur dioxide
¢. Larbon monoxide d. Ozone - :
e =} 14.

7. Ozone layer is present in:
2 Troposphere | b. Mesosphere
C. Stratosphere d. Thermosphere

l.'-*"
}I. r':T‘ll .




problems and Management

enta!

f uura"i”'Et radiations in stratosphere are absorbed
., ThE

by b. Ozone
en
agjﬁurd;oxide d. Argon
c
Most hazardous metal pollutant in the automobile
austis
‘J:_head D. Mercury
| :_Lcadmium d. Argon

which of the following gases contribute to the
- greenhouse effect on earth?

5, Carbon dioxide b. Methane
C. Chlorofluorocarbons d. All of these

. which of these is NOT an expected effect of climate

~ change?
“a. Sea levelsrising b. Flooding in coastal cities
¢. Expanding glaciers d. Extreme weather

‘Based on general knowledge which natural hazard
‘has caused the greatest number of deaths in a single
event?

a. Earthquakes b. Floods

¢. Volcanic eruptions d. Hurricanes

lich of the following measures an earthquake's
el ?
2r scale b. Modified Mercalli scale

entigrade scale d. Moment magnitude scale

M'the following is an air pollutant?
€n b. Carbon dioxide
. d. Oxygen

"-|.-_.



| sconsenk el
e

|
which of th€ -
15

. pn””ﬂ(‘}_ﬂ? D. SewagitreatmEnt Dlant
Factorlii; <uburban lands d. None of these S ;
c. Urban @’="
hal is said tO he suffering from "Marp|e Cantel_
. Ma P ]
16. Ta) + is Marble Cancer? :
s ‘n which corrodes marble. :

" Targe number of Fungus in Taj Mahal marbles 3,
d

vellowing of the marble on account'of S'oot Particles

smokes entering Taj Mahal from adjoining Industries

4.

17. water pollution is primarily causgd by: :

' 5 Forestfires b. Volcanic eruptions '
Biological decay d. Human activities

| E

5. Write short answers of the following questions, 7.

1. Give a brief overview of the nature of ozone layer found S.

in the atmosphere.

2. Define the term desertification.
3. List some measures to control the green house gffect.

4. What are natural disasters and in which forms thesear
exhibited?

5. Enlist the names of different layers of atmosphere:
6. Define climate. | .:;

/. Write five major effecté on environment Wl}

Soarres] wi 1h CramiGo praesy
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write In detail answers of the following questio
stions.

¢

the main causes of ozone d | |
BEERS S e epletion? List
Bt the Majol effects of ozone depletion on the ?ﬁmz

organisms:

Describe glcrbal warming and its consequences.,

ow acid rain is caused? What impacts this rain can have

on the life of [iving organisms of a particular region?

what do you mean by Climate change? Describe some of
its effects.

Describe natural disasters caused by EI-Nino and
La-Nina.

identify the legislation or laws on environmental
problems.

pescribe the control strategies that can be used for
treating air pollutants.

" Describe the harmful effects of the excessive use of
Television on individual’s health.
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ter studying this chapter the students
‘ill be able to:

,
!

Describe the principle of Lasers and optical fiber

system, and describe their functions and uses in
different fields with examples.

Describe the functions and uses of X-rays, ultrasound,
ECG, EEG, MRI, CT-scan and angiographies.

Describe the technologies such as computer, telephone,

B fax, TV, radio, mobiles used in the modern information
age.

Explain the contribution SUPARCO has made in the
development of our country and list its future plans.




.oDUC

miC growth and well being of a country i directly related
N0 ' €d to its

ndustrial advance
.ntlﬁf » world spend huage an = Mmost advanced
el . of the g€ amount of mone

S
ntr€ on the other hand, developing co |
e . ' - ‘ Untries . +
n:c;ne‘/ on scientific research. As 3 result iiind relatively

B hea‘*"l‘*‘f _depend on the developed countri
pu” or Of scientific and technological Knowledge. In
' ience and technology has tremendous Influenc

' aducation and health to economic and social development of

gociew’ science and technology plays a key role. In this chapter

bwill study SOME of the major technological developments which
significant impacts on our daily life.

dEVEIDDing
€s for the

the present
€ ON our life.

IMPORTANT TECHNOLOGICAL DEVELOPMENTS

sncement in the field of technology has a direct impact on our
life. Most of these technological developments have
efitted mankind in the shape of instant communication system,
rdiagnosis and treatment in the field of medicine, efficient use
ation technology in various fields and many more.

gare some of the important technological developments.

Lasers

ds for “light amplification
lated emission of radiation.”
. @ device / source that
N intense monochromatic
Bctional coherent beam of
It operates by the
Imulated emission of a
itom in excited state.

f

149



3 ers | i
py most las is penc”-sue

: ed .
b_eam rscé?:ection over very large dIStan(:es.
&
ndamental parts: ; ,35{13{0?
which can be solid, liquid or 4 g
molecules, 1oNs or eleqtrons Whoseas' It 05 |
se the power of a light waye du,?-nergv | L

Compose
levels are U

propagaitri‘;”' . Its function is to excite the g
A pump hich in turn creates a condition for light ampl;

| m w - mg :
,':T,f?ﬁs purpose it supplies critical energy. Pumpin g Syster n..
be optical, (the sun, flash lamps, tungsten-filament o

diode or other lasers), electrical (electric current iy
conductors, gas discharge tubes ) or even chemical.

—_

;- IJI
Hi 1

- M ™ M

The different components that make up a basic laser are illystr
in the diagram below. Ll

R i, St - AR e b

External Energy Source

./

Amplifying Medium

Output mirrpr

Laser Beam

Fig: 11.2 Components of Laser.

Tgke i
" Ih 1.

ACTIVITY - i
Take an ordinary torch and a simple ﬂ
- device. Use both these devices to throw © ? 6c0
- wallofadark room from the same distanc=: =
| y'f’,“r5..5'5’S"J‘Ii\lati‘::)n in your note book. Bes.

il



is . .!:"

B | use a
Technically, the whole device

which uses r.eﬂecting mirrors to a
gerably by bouncing it back and forth w

Mplify the light sourc
ithin the cavity, »

. Do YOU KNOW? e —

- Many useful inventions use lasers. For example, DVD :

" and CD players, bar code readers etc. Metal workers |
- use lasers to cut and weld metal. Likewise workersin ©
clothing factories use lasers to cut through hundreds of

layers of fabric at once.

~ Metal Cut by lasers

T
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S CBrS have Deer:j uSer?eLN field of scientific research,, LazzEarch :fhof:!

°" have open f these are descri 'S ar i
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 asers are beind used in hugci
tefecor“nmunications m_space and of

in open-arrcommunlcatlons. optic

Lasers are ysed for microsu rgery of her

Jifferent body organs- jnde

€

Lgsers are used for bar-cod com

<canners and also in printers for optic

getting superior quality computer the t

signa

print outs.

lasers are used In various
ndustries for different activities
like boring and cutting metals and
for cutting several layers of fabrics |

in the textile industry.

Laser beam can be used to%

generate Fhree dimensional image B
of an object in a process called |
holography. - :

7
-

‘:asers are ysed in different types of
eapons like tanks, missiles and

bombers to | ‘
i ocate the |
position of the enemy, g |
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pptica! bers/ riber optics |
L fibre is @ venr thm, flexible transparent glass or plastic
P curface s coated with another type of transparent material
sJ ive index Is Ie_ss than it. Tl_us coating not only protects
: 'dhu' ¢ also optically insulates adjacent fibres. The thickness
S iral fibre is nearly equal to that of human hairi.e about one
: of a milimetre. A cable of optical fibre consists of 30

- q

; i T

rec operate on the principle of total internal reflection.
of light enters at one end of an optical fibre, it
~oc total internal reflection off the sides of the fibre until it
4t at the other end as shown in the figure 11.4.

ehres carry digital signals in the form of pulses of light. At
emitted end, the electrical signals are encoded into light

yalight emitting diode (LED).

e -

Cladding

Y

Core

Critical
Angle

=
&
=

& Fig: 11.4 Fiber Optic Internal Reflection.

energy required to send a flash of light across a
ptic cables is far less than that required to send
~Less power means less carbon output, lower
/€r prices.




lighter than electric Cables %

.k tur
whn'ch : er a
OptiCam sig alﬁce 4 ﬂbr
C}argg[rical nt rferer
ele
|
Core (higher refractive index) ' B
optical Fiber Clraais :
- (lower refractive index) 3 The

60°approx

—

Fig: 11.5 Principle of optical fiber system.

FOR YOUR INFORMATION

Advantages of fiber optics 4
As compared to copper wire optical cable aré
expensive and these can be drawn to smaller
Optical fibers provide a high data transmission Fates =
higher carrying capacity. Data travels with fe%
protection and offers very less losses. i
~ small in size and light in weight. Optic ,
- flammable and as electric current does not pas= ==
- thereis no danger of fire accidents.

il
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o0NS and physicians often examine th
rgYI:W obtaining their images on a scree

"reS'
-al fibres are used in telephone and other telecommunication
sstems:

€ internal Oorgans of th
| e
N with the help of optical

ace are used in _the_night vision devices, photo-electronics and
+omobile panel lighting.

_ FOR YOUR INFORMATION

| §peed: Fiber can carry information so fast that you
can transmit three television episodes in one second.

--landwidth: Taken in bulk, it would take 33 tons of
copper to transmit the same amount of infqrmation

jandled by 1/4 pound of optical fiber.

esistance: Fiber optic cables offer ‘greater
sistance to electromagnetic noise such as radios,
otors or other nearby cables. Because optical fibers
Ty beams of light, they are free of electrical noise
interference. o

-

acity: Fiber optics have a greater capacity for
mation which means smaller cables can t?_e qsed.

-
T
-

I .,
|
|
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fipers arc usgd cor the transmissi
5p¢ciaHy gra hical data. They are sion of ;
Lroadband signals also use

HDTV) telecasts. o trs\:fh
reas

Opticaf

data, €
traHSmESSJon
jiont levision(

definition e
television companiés also use fibe
- - r for del
nans doe S0 clagnostic v delivery of gae [
doctors to diagnoseé glnzl diagnostic imagees are Uselgltal radiatjoﬂf- |
Fiber-optic-based tetli.;;aeat 5 patient?sused Dy tfﬁr - @n9° iSl-Oa
designed to handle the traffi metry system effectjy e Runtge” in -
ntelligent traffic lights auatolc on busy highvf are be?lv. wbe 3° shc
message signs etc. , SUtGUIE to”boothsazﬁ by usigg et -tuhb
le !
mbedded c
current; it e
when strike
produced
Some of the

Fig: 1 '
1.6 Intelligent traffic lights.
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Eflare‘electromagnetic radiations
:_-f ¢ and gamma rays in the Spe

jke the target at anode, an intense beam of X-rays is

ns of X-rays

he important functions of X-rays are below:

F

‘.netrate several centimeters into solid materials on
iey are incident.
t shadows of the obstacles placed in their path of

[ 4 |
W

ACTIV'TY e T R L I |
.- - I-.
L)
 as g

Observe under the light an x-
ray sheet showing a fractured

bone.
.

e

L -



Fig: 11.7 Formation of image through x-rays,

ny substances. :
) cause florescence in ma |
4 ;—:Z};ssmg through solid, liquid or gas, they ionize the atc

5. They affectthe photographic plates. 3 f;f." o FC

_ e

Uses of X-rays 3 ' Ultr

Some of the important uses of X-rays are asunder:

a
B -':.‘

| u el ',

1. Medical Use: X-rays are used for the dlagno icra
bones, chest, kidneys, teeth, etc. to reve e,
bones or abnormality of an organ. X-ra €

therapeutic purposes in the treatment of t n 0

'-.L'"n

2. Industrial Use: X- -rays are used to -'“

materials, They are also used to anal
alloys, structures of rubber and plaStlcs**
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~ 1 cases at airports. "€apons and bombs |
a in

Use:‘)(-rays are used to stud
e of solids. Udy the crystalline

sound

 ear can respond to a sound . |

20KH;. The sound frequgl?g‘:fr}?:;ial;in;ées petween

nic and higher than 20KHz as ultrasonic. Infr Zis called

sound freguencies cannot be heard b\;f hurjjon|c g
beneficial to mankind. Ultrasonics are Wid”;ar but
vr ch are harmless and produce no after effects \,l’itij;ei

auclear radiations. They are longitudi
gitudinal mechanical
ith frequency above the audible range so these waves

er penetrating power,

JUR INFORMATION

i technology is a field of
application in the areas of
and device industries.
chniques are presently
plications ranging from
ealing of thermoplastic
dical diagnosis. Other -
tions of ultrasound
equipment which -
to form bubbles in
sterilizing liquids.
used to form foam |
and cans to expel |




- Computer panel  Ujtragq ™ ‘
Radiographer & e\ L fy. 5611
Transducer N )‘

g
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yltrasonic S Fig: 11.8 Ultrasound in ) cﬂl

cer into sma i of dis
;It:‘ra'iised:he internal organs. After_ striKing : e Tﬂerec:
the echo pulse is returned and SIgrjaIS are picked by the transd 5o
and are converted back into electric pulses that are then processeq refl
by the system and images are formed. B AL
st |
BT ~ s co

“OR YOUR INFORMATION

SONAR stands for Sound Navigation i |
and Ranging. This technique is } =SSR

helpful in exploring and mapping the
ocean because sound waves travel

farther in the water than do radar
and light waves. It is primarily used
to develop nautical charts, locate
underwater hazards to navigation,
search for and mapping objects on |
the sea floor such as shipwrecks, and |
to map the sea floor itself. - 1
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) Ultrasonic waves are widely used as dia
surgical tools in medicine and industries
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E ofpatlent Sorgansin hospital.
.- guidance devices are used f
waves are used to kill bacter;

Oobtain cross~5ectional

Oorthe blind
la and MiCroorganisms in

ic scans are preferred to x-
x-rays. Ultrasounds are
fleshy parts of the body.

{Electroencephalogram)

ancephalogram (EEG) is a diagnostic procedure in which
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| electrodes on the
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There iS @ great Varc Tde Occipital lobe "ontalioh | 40 |
electrodes that carl téeﬁ HL & ’01} gleCtr‘
Ma i d or silver rec
stainless steel, tin, gold Of it acti
vered with @ silver cChioridl p :
4 lly h 3Ith0
coating. These normally AVE ad usua"
lead attached |
| | The el
sometimes, an elastic cap fitted = Temporal lobe currer
with electrodes IS used instead. o —— E
The electrodes are connected Fig: 11.10 Different lobes of brain.
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with wires to an instrument that amplifies the brain waves and
-ecords them on computer equipment. | 2

The technician may ask the patient from time to time to Open :
close eyes, perform a few simple calculations, read a paragd p
look at a picture or a flashing light, breathe deeply E
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L. frequently recorded during
od by @ video camera while the
This combined recordin
.t a medical problem.

LECG (Electrocardiogram)

ardiogram (ECG) is an electric
‘used in the investigation of n

. _ | eart di
yrdiographic lead is d recording electrode d{;?eaase.l g
;-eleCtT'Odes at a specified location on the body. In iﬁ:-icziz

socardiography is a technique of recording the bio-electric
enerated by the heart.
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ic cells at rest are considered as polarized, having no
cal activity. The cell membrane of cardiac muscle cell
tes different concentrations of ions such as sodium,
um, and calcium. This is called the resting potential.
al impulses are generated automatically by specialized
‘cells. Once an electrical cell generates an electrical |
s and ions cross the cell membrane, the resting potential

;action potential also known as depolarization.
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Fig: 11.12 ECG test.
11.2.5 CTSCAN (Computerised tomography) g
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Computerized tomography scans are special type of x-ray testst s th a(
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wputerised tomography
Scan) of the brain

b

~CH

Fig: 11.13 CT scan

age of CT scan over other diagnostic procedures
in the examination of the soft body tissues like
d some other abdominal organs. It is also being-
nation of brain to look for a mass, stroke, area of
essel abnormality. CT scans are also used as a
ure for checking the already known results

asound test. CT scan can also be used to see
erin the body.



Lance Imaging)

.1,2.6 MR (o ___(MRI) scanners are used
| y-tell nce ”ﬂdging C(l enSiOnEﬂ internal i 0 Drﬁdu ' r€
Magnetic 'e= " a1 and three”. gbhin ilar way lik Mages of " .
t_a..f{j d”‘[-]t?'n-*-.jjll{_ﬁ””erf) Work In d simi ar : ay |Ke that chl. the . rhe
body Tfh{j;;;] ;rfm does not use.X*raYS as NS SCar rathel'it SCan. we'
However 7 | tic field and radio waves to produce very gjas. S
strong Ma% _ide of the body ona computer. ar ang

examine the brain, spinal cor

ic used to s
RI dr ]Olnfs

only M . ; .
gb;}}?;en,.yand pelvis. Apart form this, a s_pemal Kind of MR] '
-esonance angiography (MRA) is used to examincealtlg

magnetiC |
hlood vessels.
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celix Bloch from Stanford University and Edward Purce|

from Harvard University, working independentl '
¥ ! e .
the first successful nuclear magnetic resonancg %5;;23?&?,‘:

to study the chemical compounds in 1946.

o

Fig: 11.14 MRI scan




uF-“;-"-' n H'

i

coil is placed around the patient's head while ex
f prain. With the help of this head coil diverse im
gured for diagnostic purposes. MRI scans are
nosis of medical problems related to hea

VISION, : Seizures etc.

amining the
ages of brain
also used for
rnng, general
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ng an MRI test, patient is
d to remove all accessories
Y as jewelry, credit cards,
any metallic objects. The
n for this is that MRIs
ye magnets, which may
gt with objects. This in turn
ad to bad results and/or
age quality.

agnostic procedure which detects the general

od vessels. It gives an information showing
yare narrow, irregular or blocked. It also gives
id flow condition in the blood vessels and also
it of clumps of new vessels and other
Jmours and injuries. Angiography is also a
tigating the narrowing or blockage of the
 blood to the heart, so that necessary
1gioplasty or coronary artery bypass



fatty plaques

hich causes id qt
:; be deposited IN the lining

and narrows the vessel. Itis |
also useful in the detection

of blood clots.
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11.3 INFORMATION
TECHNOLOGY (IT)

The rapid advancements in |
electronics have provided ¥ 5y
new tools such as television, B

computer, internet, Fig: 11.15 Angiography
telephone, satellites etc. Our society is *ch

devglopments In information tech nology. :,#
"€ading a newspaper or magazine, it is impossible to miss ¢
epcemingly diverse topic related to information te
corporafe . = er.:!e Wep (WWW), digitﬁ_[;} 'V, onlir
on. ITis ba s wireless communication, Mé&
telecom musgd ol th? hardware and softwa ;% -
informati nication infrastructure. Computers have

S aHonprocessing for many years.
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& ters are becoming more and more powe
.__mmputational speeds and also for the
€ computer technology is the most
S aned. IT is the combination of

e ':' yications.

- Tﬂ '

rful both in terms of
\r Capacities for storing
useful technology evel
COmputer lechnology and

s changes are taking place in information technology all over
- rd. The methods used in sending information instantly over
‘distances are called telecommunications. The devices are
ision, computer, radio, telephones, fax machines etc. Let’s
sme devices in detail.

-

' f Computer

suter is an electronic device which can solve complicated
hs. It processes data, entered into it and gives out the
There are three basic kinds of computers i.e digital
rs, analog computers and hybrid computers.

alo j computer.

s
F
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Hybrid computer

—"Flg: 11.16 Different types of computers.
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09 computers work of [

G d are pr Ar‘]alﬂg wl ¢

,‘gitﬂ" co ﬂtsjtj;g ortwa‘k: oressure, temperature, Wngttll: the §

fppﬁcatioﬂhSaraCterigtiCS_2 of digital and analog compyt rsetc b 0

physical <ihe propﬁg';;r and such computer is calleg | t:g (2
sometl™ "~ 3 com D |

Corﬂbmer | | Ar

computer ter is rapidly incr |

- rance of compute €asing dayp, ys

The use and impor ¢ high speed processing, the reliability, b' 0

+ js becaus€ © n with accuracy, large ‘ 0

day. 1 formatio ' rnemo C

din
handling the Siapa“rimng at an end result. These propertjes WW

the capabl“W er to be an important tool for getting easy solution

ut
n;?-,‘;;z;npioblems we face on our daily life.

rers connected through a network is ca '

computer network. For example, internet is a computer ne
Computers connected by a network can mutually excha
information. The interconnected computers can serve asa H m

database.

A set of compu

Basic elements of a computer system

A computer system is composed of dlfferent col
work in a coordinated fashion for the accomplﬁh _
task. Overall, a computer has a hardware aah | a ¢
component. The hardware components of the ¢ 5
parts which can be touched and are visible to ¢ @ﬂ
components consist progrmmes and applicat %

hardware components for effective fu nctlorﬁ st
following major parts.

.. Central processing Units (CPU)
. Input Units T SO %
V. Output Units
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_fhstructions given Fo d CoOmputer is called program. We
'.'-Blm“gh input devices. An input device is any hardware
allows a user to enter data and instructions into a
_':‘;_'_.;..,. t devices are mouse, keyboard, microphone, digital
r f ars etc_

“*. IS any piece of computer hardware equipment
mmunicate the results of data processing carried out by a
s to the user. Output devices are monitor, printers,
speakers etc.

Output devices

; g WL WL . 1 Y

?i‘l.‘l?’ Different devices of computers.

stored into the memory, from where it is
here instructed. Central processing unit (CPU)
jons sequentially. The instructions modify data
sbtained from an input device. Processed data
*'_:emory or sent to an output device, such as

can be viewed on the TV screen or can be
r for permanent record.

.
i

71



Arithmetic
Control Unit Logic Unit |

Central Processing Unit

Fig: 11.18 Flow chart showing working of a compqtef_. i

s of storage memory used in a computer system, |
primary storage and secondary storage. Primary storage is oft'm;'
types; Read only Memory (ROM) and Random Access Memory
(RAM). ROM is a permanent memory supplied by the manufacturer
and contains all the necessary codes and instructions. RAM ls
temporary memory. Secondary storage are in the form of

(Universal serial bus), memory cards, etc. These c!e'um:e!;‘.rL

backup storage and also increases the data storage capacity. =

There are two typ€

Computer has a vital role to play in almost every field of lif
field of education, computer provides an efficient meche

1_1;_._. St

storage and access to information. It also preserves dé
use. Online education has made the dream of distal
;:g:-%.atig OnlﬁUters help in audio-visual repr
| n, thus makin e
interesting. g the process of__ learn



lephone

tele means far or distance and phone means sound.

em both together it means something that lets you hear
|a distance.

has two main parts.

2r turns the incoming signals into sound. As the signals
igh the electromagnet, it attracts the thin metal
- The changes in the amplitude of the signals will vary

.

on, and thus causing the membrane to vibrate
. Such vibration is transmitted in the air as sound waves.

.

€ can hear the sound.

Rl

IS AEE A .

46 world's first commercial mobile
e service started its operation. It
nk moving vehicles to a telephone
(Viaradio waves.
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use AT electric signals. The carbon poyq. & 4",

nd wave T ou speak, the sound vibrates the i Sl

s | h_\ e the carbon powder. Sic :'.r'.?du.
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¢ the powder drop when it IS under Pressyrg, {.5°

nce & und vibration changes the electric Curreny <
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. <peak on telephone, the sound energy Changes into P

, 4
_nale. These signals travel along telephone cable ang ﬂcei

- ¥

electnce == iver on other end of the lines changes the e P2
I Aain into sound. In the latest technology, sound Signals ars §7%
S verted into electrical signals which are then convertegd o8 U1
e ﬂqﬂ with the help of electronic circuits. These light 42!
. vel along optical fibers. Advantage of this technology is tha ¥+
—wveral thousand calls can be transmitted through a single optical ocoiV

rher at the same time and there will be no interference effect of

[

slectric or magnetic fields on the light signal.

Electromagnet

Membrane
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Machine

is used to send contents of the do

e without changing the physical ct?é?otr? t%fOt?r?r
. Fax is @ short pf facsimile, which means exac?c
F document print or picture, A fax Mmachine scans a
‘and changes the dark and light parts into electrical
signals travel along telephone cable to the receiving
me, which reproduces the original document. The original
ﬂ with a fax |
te|ecopier), which
‘the contents (text or
s a single fixed graphic
-'_':;é:,_' it into a bitmap,
ansmitting it through
ne system in the form
equency tones. The
X machine interprets
nd reconstructs the
g a paper copy.

e
.

Fig: 11.20 Fax Machine.
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information and entertainment even in the
ar useful present day gadgets. A radio works with

=

b

ransmitter and a radio receiver. Radio transmitter
) the form of radio waves which are received by

omagnetic wave which is transmitted by an
s launched from a transmitting antenna move
ut being influenced by the surroundu_mg
s like rain, snow etc. Radio waves can easily
lic objects. They travel best in free spaces and
medium for their transmission.
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= p—— ies. For e j1“:'-'0‘
— encles. Xam
= e different freauS et encies b';'tﬁ;ean o 11 gor
rad wa\fef; traﬂ5m't In ‘7 and you can tune VO Sl 83 [‘ﬂog
¢ "o station” g megahe = this range for a part; UF radj 5ee'n i
radl” ertz tO ncy hetween ottt Particy|a, S
megiie to @ freq%emon -adio frequency bandsinclude: " Deentlo
rec tation § oo
o SRR RHZD “H 26.96 MHZ to 27.41 MHz fsﬂsour
{ : '*H‘T”\{lt,: 'L_} g MHz to 26.1 MHZ. Wﬂrking
short War™ o . 08 MHZ o . ce b2
&9 M — 88 MRZ U - | mat turl
dio station, a person talks in a ‘microphone, 8 jgnal; t
In theh ~e converts the sound into electrical signals. the ra. nd the
mICIrJopit?er transmit the signals in the space in all directiong jy g, signal ar
gi;sg -adio waves. The radio receiver set picks up the radio wayes § pictures
in space by an serial. The aerial converts_the radlo_ waves ity | toyour e
olectrical signals and send them to the tuner in the receiver set, The |
~dio tuner can select the transmission of a particular radio station, § At€/eVis
The tuner sends the selected signals‘to an amplifier. Finally, the ascene
signals reach the speaker of the radio set and are conve :lgnal, Ci
sound signals. 3 plre proc
aced ir
e they are
NSmit
Antenna Antenna, The trap,

Trans

Radio wave

TR

FE = A — - - .

Fig: 11.21 Transmission ofl'ﬂ
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jsion (TV)

vlslon is @ combination of
s and vision which means
dlstance Television has
sing our lives since its
me hand, it provides us
and on the other hand it
uable information.

telewsion is based on
95 fe. the 'V camera
picture and sound into a Fig: 11.22 Television.

t ansmltte- that sends the signal through the air;

.____;w wver (the TV set in your home) that captures the
ns it back into picture and sound. TV creates moving
peatedly capturing still pictures and presenting these
) quickly that they seem to be moving.

m is produced by focusing a television camera on
mera changes light from the scene into an electric
wdeo signal. The video signals from the cameras

a control room. Audio signals from microphones
w e scene also flow to the control room, where

and combined. The signals are then sent to the

‘,'-'11..

| w S the video and audio signals and uses the
10 ulate, or vary, carrier waves. The carrier
d then sent to the transmitting antenna. In
tions of the carrier waves generate
energy that radiate horizontally
. These waves exciteé weak electric
Ivlng antennas within range. These
ics of the original picture and sound
-.~fl"0m the antenna attached to the
) receiver, where they are electronically
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Fig: 11.23 Artificial satellite ‘

| g live events to our televigign |
sy messages ~tc. transmitted over electromagnetic ya

¢ places on the earth surface which enable
tches etc.

LAar

. ar mobile phone has revolutionized the comm

;;L.ht:;fogy worldwide. It is one of the booming industries in the & 14

4 1n pakistan mobile phone users are increasing with evey
szcsing day. Mobile phone is a type of short-wave analog or digtas § -
elecommunication in which a user has a wireless connectivity froma § £
mobile phone to a nearby transmitter. Each of the transmitter hasis zw
n

~wn specific area of coverage which is technically called anﬂ-};: !

.
.

—

When the mobile phone user moves from an area to another area
coverage, the signals are passed on to the local cell transmi
operating in that specific area. When you speak into a mobiie
the sound waves strikes the microphone in the hancset
converts  sound waves into electrical signals. In a m
there is a microchip which converts these electric sit
waves which are beamed out from the antenna of ths

a 1
i
g
o

adio waves travel through the air at the sp z

e,

*.

;eceived by cell phone mast which pass them to
T;‘.’”? the base station, the calls are
'S1show a call is made from one mobile to a
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. call gam one mob_”ﬂ Phone network to anothe
r nel’WOrk or to a landline number, the radin ww}:_: motqulf;-
| L :‘ rave th

' by the main telephc
aré reCEIVed : CPphone n etwor .
to the desired destination. ork before they are

Receiver 2

T

Base station (1) Switching center Base station (2)
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Fig: 11.24 Mechanism of cellphone

-
!_

e Exploration

g IS very conscious by nature and always tries to solve
jteries of the events, which take place with or without his

ntribution. This curiosity leads the man to enter space and to

]

1e surroundings of the earth.
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KNOW? —

20 July, 1969, the first
) Step on the surface of
was Neil Armstrong,.

Il Armstrong put his
€ Surface of moon, <
s ﬂ foll owing -~ fx//

%y

" P
i = L

r 4
=

Step of man, one giant leap for mankind”. He
fo about 21 hours and 37 minutes.
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bevond the earth where there is ng zj .
heTr.;'ea Z?r wh\i,ch we feel is about 112 km from the surfagé - 11.4.]
d the boundaries of this, approximately 160
erse is called space. ’ Due to
and I
It was believed that the stars E_md the upper space play a very variou
important role in the changes taking place on the earth. Man always develc
tries to know about the upper atmosphere or space. impor

explor
Exosphere . TiDBIN SUPAI

organ|
B Upper
T"E’"‘“”""E’E? The first TV. rely = § execy

space is t
atmosphere.
of the earth. Beyon

all the place in the univ

Mesosphere ‘ & station called TelS@f -_ “ount
Stratosphere -% s WdSs rele_-_ased 3 "" FU

Troposphere  <* - spacein 1962. '*';'f-'-. i

| ; | FUth

b ') Ke
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Fig: 11.25 Layers of atmosphere on earth-
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vord space station Means the
ent station, which can be

n experimental laboratory
j0s€ experiments can pe
whlch are not possible on
rst idea of space station
nted by Russians. Russians |
t and Mir space station,
B
merica sent Sky Lab and
| Elnto space.
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stal Splce Programme

TIDBIT

olution in space exploration
af the role of satellite in In future the space
pak|5tan although a station having solar cells
also realized the Willbeinstalled and their
- space and space cells. will generate
fm.e established an electqmty which will be

4 P sufficient for earth with
SUPARCO"in 1962. microwave beam.
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@kistan Space and
» Rese ar‘ch Commission”. It is responsible for the
Ice science and technology programmes in the

X ves of the commission it prepares and
5 or projects to the Government of

Sé ry approvals.
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RE

, is entrusted with the responsibility of ca,

The commissiof U ryin
_ut research and application programs approved p, thg | ﬂ
. ¥z .

Government of Pakistan. 22 i 1
on the directives of the Government the commission COnducts ;
. ~vestigations and SUrveys mainly related to space and Upper B

athOSDhere. _ 0
The commission DFEDBFES and submits quarterly progrEss 1

-eports and its annual budget to to the Government Of Pakistan 1‘
for approval. :

The commission consists of the following divisions

Remote sensing and application Division (RSA)

This center is for dissemination of satellite remote sensing data
sroducts. It also works on geographic information system
technology for exploring earth resources, surveying, mapping
and environmental monitoring.

Environmental and space science Division (E &SS)
It carries out research in environmental pollution studies
astronomy etc. and atmospheric science.

ch Division
m.:;);;::sphere Resear - DO YOU KNOW?

It is also Concerned with research | o, 16" July 1990, Pakistan

studies about ionosphere and its | |jaunched its first experimenta
effects. satellite BADR-1.

i

iv. Satellite communications
Division (SC)
Receive the data from the
satellite.
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|
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ribution of SUPARCQ -~ -

'#s_earch center sent se
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' veral g *
° satellite Badar-I was sent inta;e;l;t

= I was sent. Pakistan hae | _
'Ib'e for cOommunication ;“éi;:;h COMmuyn; t_z‘;tﬁ’:r Which
- surveillance satellite, whjcp i € Country, p
ement in the region. 1t g)54 has

ther satellite successfuljy preds iy
-ms, hurricanes etc.

€S for w

Fig: 11.26 Bader -1 satellite of Pakistan,
Plans of SUPARCO

%Iational Satellite Development Programme (NSDP) is

I& major tasks entrusted to SUPARCO. It includes the
ent of the following.

)ment of effective communication Satellite

1 Remote Sensing Satellite (PRSS-1)

esource Development in the area of space exploration

f Applications Programmes following fields have been
urther studies.

€nsing Applications

4 Atmospheric Sciences

Cine
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4 well being of a country jg dir
ific and industrial advancement.

t produce or amplify a beam ¢

fnar
h a well-defined wavelength "Ow,

e devices tha
ers are devV! '
| ¢ low-divergent ight 2 damental elements: a
| sts of two funda ! amp"fying

edium anda sumping S stem.
m

ST mmunication technolg :

- tics is a data CO ay. Fi
¢ Fiber Op ‘nformation from one place to another HOWQ,?::
’

r ' move | ; 4 i . -.
fhpglftifansmjssion medium is light, and that light s Carrieg
al interng

within a hair-thin optical fiber via the process of tot

reflection.
¢ X-rays are electromagnetic radi:_ations which have
wavelength much shorter than ultraviolet light. The Major
use of x-rays is in medical diagnostics and treatment, The

absorption of x-rays by dense material is used for X-rays
imaging of the human body.

¢ The sound having frequency less than 20Hz is called
infrasonic and higher than 20KHz as ultrasonic. 3

¢ Electroencephalogram (EEG) is recording of the el.ectrica_gq
activity of brain from the scalp. | B

¢ An electrocardiogram (ECG) is an electrical recurding;-ét
neart which is used in the investigation of heart diseases.

¢ Computerised tomography scan are special x-ray tests thé

Produce cross-sectional images of the body using x-rays®
d cCOmputer '

. T

T

* Angiography is a special form of x-ray examin
shows the pattern of the blood flow in arteries:

- #
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puter technology is the most yecef
s loped. IT is the combination
th e communications.

baSiS of nature of input, computers can be . lassified
)e classified

e types: digital computers, analog cOomputers ar..rj
puters.

e two types of storage memory used in a computer -1
rirnary storage and the secondary storage.

s provide a wide range of communication methode<

&
PRt

“' ‘social networks, chat, web and teleconferen-<ing,

- v f""
.'I

e speak on telephone, the sound energy changes
gctrical signals. These signals travel along the
and the telephone receiver on other end of
schanges the signals again into sound.

ul tr:ﬂhfl!’:lﬁf_jf EVEr
rJf CUIHDU’LEI’ T‘:thrnrj';gr:”

a-:- ;| i

LR 2

1 (L
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B

ychine scans a document and changes the dark and
 into electrical signals.

has been influencing our lives since its
an important way of Spendmg free time

1essages e.dg. speech conversation,
nitted over electromagnetic waves from

If'

n Space and Upper Atmosphere
. It is responsible for the execution of
eck nology program in the country.
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EXERCISE

T T a—Y

Select the correct answers in the following
questions. :

1. ThelLaserlightis:
“ONFGnochromatic b. Coloured

c. Chromatic d. None ofthese

2. The device that uses strong magnetic field and radio
wayes is:
“a.x-iray’ b. C.Tscan
c. MRI _ d. Laser

3. Artificial satellites are the objects which revolve
round the:
a. Sun E™Earth-
c. Star : d. Moon

. C.T.scan can take cross sectional images of the body

by using: -
a‘.’if rays b. Laser beam

c. Ultrasonic waves d. Radioactivity

. Laserused forcommunicationisinthe form of:
a. heat b.li
c. electricity d. sound

. Ultrasonicsound has the frequency:
a.5kHzto1l0kHz . b.10Hzkto 15k Hz
c. 15k Hzto 20k Hz <& Glove 20k Hz

The lightthattravels along the fiber is made up of:
a. B arycnde b. Single code
ertiary code d. All of these

N . ek e & |
n




put device in the frriir.;.“”u
t"\&‘ri‘f]h'lrr

anin

r‘;" l"ill J-!'_‘ o

raphy is a ted hnique of recording bio

4109
ted |1v'

dc resonance imaging scan produces Cross

images of the body using:
4 waves b.Strong magnetic field and radio naves

{ Infrared rays

scis causes fatty plaques to be deposited

h. Muscles fibers
S d.Skin

he out put device in the following:
| b.Keyboard
d.Printer

scans a document and changes the

s into:
D.Radio wave

d.Infra red rays
receives the message,

b.Radio waves
d sine wave
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3
rs of the following quest;j
B writeshortanswe Ons,
: ‘ 4
what are the <imilarities and differences betwegn MRy
-
and CT scan. . -
How laser isused In different scientific processeg | :
why optical fiber Is better than copper caple o :
telecommunication? |
What is the importance of artificial satellite g
telecommunication?
9

How has mobile phone changed the life style of the
people of Pakistan? |

Differentiate between EEG and ECG.
Why MRI is safer than CT scan?

According to your opinion which technology has
effected the human life a lot. Introduce this technology
in few lines. b

C. Write in detail answers of the following

questions. _

What are ultrasound waves? Why these
harmful than X-rays. i

How CT scan has helped in providing better Wé

diagnosis and treatment of diseaS'ES?Z.;.". g



. <cribe the principle of Lasers and its yses i 4.

& [t
i IR

cribe the functions and uses of EEG,

cribe the main components of 3 corm puter,

3in the contribution SUPARC

O has made in the
Jopment of our country and lis

ttheir future plans.
on the working of a telephone.,

.

E e role of information technology in our
? How it has revolutionized the human life?

¢S



( GLOSSARY

| drogen ions (H+) when : f
that yields Ny _ enin
Acid: A corﬁg:ﬁgge 5 sour taste and turn blue litmuys red. aCIUegus ;’iu
. | _
solution: AC b precipitatlon with a pH less than 5.6 fo Chg
Acid depoﬁlt:gwh en certain pollutants Mix with water vap;TEﬁ in reaf
the atmOSP "
acid rain: Rain with @ pH less than 5. "
- compound used in gums, resins 4 5
Alcohol: Organic : f ' dyes ang iec
Alkali: Abasethatis soluble in water. f .
Aquifer: A porous and permeable body of rock or sedime C:
through which groundwater flows. nt ﬂrt
g8 | ;
Base: Generally, a su_bgtgnce that reacts with acids to form 5 sat 4 cr
<everal different definitions of bases have been Proposeq b, -
different scientists (listed in parentheses). Cc
1) (Arrhenius) a compound that releases hydroxide ions (OH)in E?
solution; 2) (Bronsted-Lowry) a molecule or ion that accepts
hydrogen ions from solution; 3) (Lewis) a molecule or ion that § P
donates an electron pair to an acid. St
Biodiversity: The variety and abundance of life and its ecological g
context, including different kinds of organisms. The numbers of '
species, variations in their genes, and complexity of their ecologica :
conditions. - chi :

Biomass: The combined mass of living or once-living organisf
a given area. | e

Biotechnology: It is the exploitation of biological Proc=
Industrial and other pu rposes, especially the genetic e =

of microorganisms for the production of antibiotics, hor™



force that holds together ynite =

mctlon The transformation of

me! t of their atoms. substances by the

sme: The organized geneti

IC Structure of DN .

. A

- proteins that. contains the hereditary informa:‘;:
reproduction, protein manufacture, and other

I'I I
173 :
00
- : -

=

rocs rbons: Compounds consisting of carbon, chlorine
_-_me'tlmes hydrogen once used widely as aerosol
and refrigerants.

g
-
TG

jstained and involuntary contraction of the muscle.

Commonly referred to as burning, a chemical
n a fuel (for example wood) and an oxidizing agent

m n) that produces heat (and usually, light).

cleic acid: A double-stranded, helical polymer of the
2/ phosphate, and one of four nucleotide bases

, , Guanine, and Thymine). The molecule is the

netic information in all cells.

r chemicals from sea or

remove salts and othe
g of the ground, typically

dden violent shakin
ments within the

'_ on as a result of move
c action.

mmunity of living organisms
_";‘ chemical environment.
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{
r'I
" F s



. --‘-._rw';- '_I -= . ;': _“1: F . |'_ .___;- . o)
J‘-ﬁ' o r_.t.._-'_ I qBH \
TR " " r If

of electrons through a Condyey

rent: A fIO;OpﬂﬁiOnal to the rate of electrqy, ﬂ:". the n
crectric ¢ tis W
El¢ curre : | : 2
amount whilig tively charged atomit P i
12 = NeQa | : ~
grectro” _ munication: System for the trans"ﬁ'SSiGn of AN
i : o |
glectron™ u;iﬂg electronic techn‘0|_09Yfgs-§l-: dlf_:]ltal Camerae g0
rnformatrTgphones, nternet, television, TID€r optics), ' xt
cellularté tion in which heat i
. «eaction: A reac IS abg .
gndothermic € Orbeg e W GE

melting or boiling- . g
-..orav: The capacity to do work. Work is done by transfer, e
hn'erg;f from one form to another. For example the chemicg e g

: -ted to thermal energy as it burns, gy at’m

in a fuel isconve b
environment: The total of the surroundings (air, water, g, 0
vegetation, people, wildlife) influencing each living b;in ',' | .
existence, including physical, biological and all other factors. gs :r:d

enzyme: A protein that increases the rate of a chemica reaction moi
without being changed by the reaction; an organic Catalyst, imn

Electrical charge: A fundamental property used to explain Haz

attraction and repulsion between certain particles. Two typesa con

charge exist: negative charge, which is generally conveyedasan | May
excess of electrons, and positive charge, which is generaly {§ hum
conveyed as a lack of electrons and excess of protons. - | tran
=rosion: The action or process of eroding: wearing away byte § ¢
action of water, wind, glacial Ice, etc. | Infc

& TR
e
‘1
_ e
L
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Exotherm




s The Spility of an ecosystem to maintain stabilit
logical resources (e.g., forest, fisheries, crops) so thavt
dy optimurm yield.

change of state of a substance from a liquid to a

{
L it
<4
W -
R o= *
.

on: The

erial (usually DNA) that is inherited from a parent and
des instructions for some cellular function.

gas: A greenhouse gas is a component of the
, that absorbs heat radiated by the Earth and
ly warms the atmosphere, creating what is commonly

e greenhouse effect.

er: Water that fills p

‘subsurface aquifer.

hich does not completely fill pore spaces
beneath the surface.

‘waste: A solid that because of its quantity or
or its physical, chemical or infectious characteristics,

ore space in rocks and sediments

Groundwater is distinct from soil
and is

Jose a substantial presence or potential hazard to
rthe environment when improperly treated, stored,
sposed of, or otherwise managed.

b i

ning to ashes; reducing to ashes.
nology: The technical means that humans
ansmit information.

- Materials produced through or con aine
ystems and used by humans and oth

A
L
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minerals and soil, water, air, and \,

. _Theyinclude arigy
SPEC'ej;maf species (such as trees cut for wood, figh “ Plan
ancie?n and bees that pollinate plants). =N for
protein,

fication: The oxidation (as by bacteria) of ammon

= ¥ - - iu
o urther oxidation of nitrites to nitrates. " Salt to

nitrites and the f
Nitrogen fixation: The assimilation of atmospheric p;
2mmonia, most commonly through metabolic Processeg

microorganisms. Other agents of nitrogen fixation IOf :
lightning, forest fires, and the industrial process us:clude
manufacture synthetic fertilizers. d tg

Nucleotide: The building blocks of DNA and RNA, cons
nitrogen base, a five-carbon sugar, and one or more
groups.

Phosphate

Organic compounds: Substances that contain Carbon.

Ozone: Anisotope of oxygen that blocks ultra-violet radiation

Ozone layer: A layer of higher than average concentration of
ozone within the stratosphere. Within the ozone layer,

concentrations are still in the range of 8-12 parts per million (ppm);
concentrations outside of the ozone layer are around 0.02 ppm.

pH Scale: The strength of acids and bases. Pure water hasa
value of 7, acids have a lower value and bases higher. =i

N
-~

Reactants: The substances that take part in a chemical reaction.

N

R . .
. :T:oact:wty. The spontaneous emission of g
nuclear réaction or direct emission from an uns ;
“'€Us. Radioactivity takes several different forms;

=y .
—a .
- |' :
e
i &
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e . . i sl
mission of alpha particles, beta rays, or gammarays:
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nucleic acid. A single-stranded nucleic acid
In n;;ggt orggnlsms, a molecule responsible for
enetic information encoded in DNA for Mmanufacture

 some organisms such as viruses RNA is the primary
tic information.

ollecting and reprocessing a resource or product to

A chemical reaction in which electrons are gained, or
ddition of hydrogen takes place.

\ naturally occurring raw material or form of energy
newed through natural ecological cycles or sound
ractices (e.g., the sun, wind, water, trees).

The process of converting a fat or an oil into soap
1ation with an alkali.

avelengths between 1 and 380 nanometers (nm) on
netic spectrum falling between X-rays (10-2 nmto 1
ight (380 nm to 780 nm) are known as Ultraviolet
1ese cause sunburn and certain skin cancers.

e
.

R i
.

tic radiation with wavelengths between those

= gy T

ma rays, approximately 0.01-10 nm.
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