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After studying this chapter the students
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will be able to:

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

through dry hair, it remains charged until it is touch
else. When objects are charged in such a

built up static charges. The buildup of stati
called static electricity. This phenomeno
Physics called electrostatics. However if a

to the static charges they will flow and remai
The study of flowing charges is calle
chapter you will learn about the nature
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
the amount of positive charge is equal to the amount of neggti}«e
charge present in them. However, if in an object there is an 1mbalanﬁ& _
between negative and positive charges, there will be either\h
negative or net positive charge on the object. An object becomes
negatively charged if it gains electrons and positively charged
loses the electrons. The charges S e by
produced on objects by rubbing them
together or by pressing and pulling them
apart, are called static charges. As these
charges are confined to the rubbed
~areas of objects and unable to move to
other areas of the same objects so that
5 Why they are called static cha rges.
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Electricity in Everyday Life *

Static charges can ‘a!so be produced on a conducting object by
putting it in thg vicinity of a charged object. The phenomenon of
building up static charges on objects is called static electricity. The

phenomenon of producing static charges on objects is called static
electricity.

a. Building 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 from one object to other. For example, when you rub
vour 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
hy 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.

A

b. Production of Static Charges in Terms of Electros

s the mechanism of charging a |

Electrostatic induction f charging a ¢
without any physical contact with a charged body.
brought near an uncharged conducting L sl -

d body close to charged body, becomes opposite ly charg:

body is __
imilarly charge as that of the charged bo '

uncharge
while its other side gains s
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Let @ negatively charged ebonite rod be
metallic rod mounted on an insulated stand
Experiences show that near the ebonit

r\}dﬂy LH[-_} -

ertht n
ear
as shown in fig 9 Sma||

Uresg 6_2 '
Charge

€ rod positive

1
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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 neu'tra{]‘l
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 i
of volts, but has very little current and lasts fora |
short period of time. This means it has little power |
or energy. | ;

'

6.2 CHARACTERISTICS AND EFFECTS OF STATIC cu_ARGEﬁ

You will learn_more about static charges by studying the followin
characteristics and effects of static charges. i




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 iIs 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.




Ii. Repulsion

Static charges also produce the ability of repulsion in o
example, when you comb your hair on a dry day or a
drier, negative charges builds up on the comb while positive ch

on the hair. You know that like charges repel each other. As al?:tg-.:

hair acquire the same charge so they repel each other, As 3 result
the phenomenon of “flyaway of hair” occurs.

bjects. ¢
. For
fter using hair

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 f
Some of the effects of static charges are given below. ﬂﬁ

i. Electrostatic Sparks

-
. A ==

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 surfaceé
of another object, then the attraction between the charges may be Tj
great enough. This condition can lead the electrons to jump thegap
between these highly charged objects. -

nce a few electrons start to move across the gap, they heat up the .3

nd more electrons will jump across the gap quickly. i
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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. photocopi‘ers;-in-kjg;
orinters, laser printers, high voltage generators, electmst;atic
painting, electrostatic precipitators etc. floweve_r,_.glei__ 5
painting and electrostatic precipitators are discussed _Ij.e_rg,;m etail.

-
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i. Electrostatic or Electro painting ld e
The principle of electrostatic IS applied to paint .uﬂ;h\‘

surfaces of metallic bodies such as refrigerator, metaltuf ,,amf
metallic boxes, automobiles etc. ¢ g
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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
uniform coat of paint is formed on the surface of metallic body.

Fig: 6.6 Electro Painting.

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.




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

positively 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
present in the air. Due to which these

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

= =

-

6.4 CurrentElectricity
Electricity which is produced due to flow of charges (electrons or
material is called current electricity or

electric current. Current electricity is of two types i.e. direct

and alternating current. SEis
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../ Electricity in Everyqg, ife.

. i direction only, is called 4

- t which flows in one : dire
The EIECtBE;umi?Ie the electric current that regularly f:hanges if;
current (D¢ called alternating current (AC). Alternating CUrreny
dlreclt-m;;;olzur homes, changes its direction 100 times in one Secong
supplie ’ |

icitvi hold Applianc
icati f Current Electricity in '_"0“53 : es
;' ﬁpgglg?—;:?:::; applications of electricity deal with the CUrrent
0S

. liances operate on it. We utiliz

icity. A variety of home app hiw - S
e'eCtr.'C'gjrrent for different purposes €.g., |lg_htin9; heai.:mgf Cooling,
e’escgi.lrfg etc. at home. In all these situations electric current i
wa -

converted into other forms of energies according to the need.

When an electric current passes through the fllan'lientt of a bulb, it
heats up as much as that it em|t's light. H_ere eechrlctcurr;ent s
converted into heat and light energies. Electric room Ie.a. er, e E(IE::'HI:
iron, immersion rod, electric ke_ttle-etc. are such _:—I:pp b’:lvr;]ces ?h ic

cont;ain a high resistance metal_llg heatmg' coils. & de_r:]to hees:t
appliances are switched on, the electric currentis converte hl Wt
energy in these coils. Similarly in clot_hes drier macl'_l_lnte, halart ahé
toaster, oven etc. electric current is converted into he

. |
mechanical energy. |

In summer season we use electric fan, air cooler and air ﬁor:jdltl:ig?-;
for cooling purpose. When electric current flgws, their b r:.'.l e?lergy
rotating hence electric current is convert_ed INto njechan_lca e ent.i!::
Similarly, in washing machine and electric motor, electrlc_ curr ata
converted into mechanical energy. Other househgld appham:estheir
refrigerator, television, computer etc. need electric current for

o ity of
operation. In other words, current electricity has become necessity
our life, 5

=4 T ' : 1t is
Similarly in Washing machines and electric motor, electric curren |
converted intg mec

e ter
Other householq appliances like refrigerator, television, compu
etc. need e .

-urrent
lectric : : ther words, cur
e‘ectncity 4 current for their operation. In ot

hanical energy.
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¥ .5 Probsie,:: Related to Electrostatic Charge
i ’ Solu O

- i city in Everyday Life

and their

are many problems related to electrostatic charge; here we

There nly two of them and their solutions.

Lightning and use of Lightning Rods
i

htning IS natural p!’]enomen.on wl:nich happens when electrons

Lig ol between two objects having different and large amount of

tra‘:ic charges. Lightning can occur between or within clouds or
statween clouds and the earth. Electrons heat the air present
bemeen the charges so much that causes lightning. The heat also
t:naakeS the air move away from the charge very fast. The air
3 ands. When this occurs, a very loud sound, called the thunder, is
e):gduced- Lightning can be dangerous. It can strike trees,

buildings, people and animals.

lightning rods are used to |
p-|?ntect the buildings from the | %F

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

As lightning always follows the |
shortest way to the ground. So if |
:ujstr_ikes a lightning rod on a |
wu Iding, it goes down along the |
€ 10 the earth, Thus in this

Way liahtn:
bua;fdi:]gght“""g rod protects the

e

“ghtnlng_fr Om the hazard of
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= tatic Charge on ;‘-:i._.

” ‘1ding up Electros

r ?fz'l:iélegs % Use Static Straps

vehicles which transpgrt
.~flammable chemicals, fire an_d _explosmn
may occur in them dueé to DLII|C|.Ing up of
very large static charges on their b'od'les. |
These charges are built up due to friction. To avoid these hazards,

:
hanging metallic straps, called static straps are connected to the |
| icles. These straps touch the ground th €

rear sides of vehicles D g ereby |
C

I

In large -
4 " ._' &
'.r'-".':‘._il

-

Fig: 6.8 Static straps l
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. 3
6.5 Household Wiring I
o . L
Basically household wiring is an c
electric circuit in which different ¢
electric appliances are connected in t
parallel to a single source of T
electricity. Household wiring ensures r
smo_oth PEAAG, Of [ai electric Fig: 6.9 Different types of circuits. S
appliances. 0
a. Electric Circuit 4
iy 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. 3
: - re
FOR YOUR INFORMATION L

When live 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 - t
| and may cause damage to electric meter. 9

| I
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COmPOHentS of Household Wiring
b.

0W‘|ng arc ¢

he typical components of household Wiring:
Foll

osition offered by a conductor to the flow of electric current
ts resistance w!jlle the conductor is called a resistor. The
appliances which are connected in a circuit, act as
<. The basic function of a resistor is to control the magnitude
S -ent flowing in a circuit. Resistors in a circuit can be connected

Inaseries circuit, there is only one path for
we flow of current and same amount of H=
rrent flows through all the resistors. The S5
ttal voltage across the circuit is equal to = “Gurrent Voitag
te cum of voltages across all the resistors. = ——
me total resistance is equal to the sum of Fig: 6.10 Series circuit

~cictances 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. TR

b. Resistors in Parallel

¥ @ parallel circuit, there is two or more |
4t for the flow of current and different |
unts of current flows through each |
oo e voltage of the circuit is equal |
: Voltage across each resistor. | Fig: 6.11 Parallel

P anI:: ezncﬁs stops working, current -Stlﬂ., gj SRR L e
°and the circuit stops working.

j - 1
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Switch is commonly used to close or open the Circuit and tq tu

or off an electric appliance. Switch is fitted N the [jive M on
According to construction there are many types of SWitcheswm'
single pole, main switch, push button etc. )

i. Fuse

Fuse is a thin and small
plece of metallic wire of low
melting point. It ijs
connected in the live wire,
often as a cartridge. If a '

fault deveIOps and current Fig: 6.12 Electrical fuse.

excegds _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.

ii. CircuitBreaker

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

C
to electric supply. It is a point along the L
circuit where an electrical device or
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.

R ————

Fig: 6.14 Outlets-




El cctricity in Everyday Life

ety Measures

. Electr
| id the hazards of electricity i

10 avoid | Y in homes ,
surrOU“d'”gsf the following safety measures should beaggo 'l: your
° Don'ttouch switches unnecessarily, fred.

. Never Use electrical equipmentin or close to water

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

o Neverpullouta plug by pulling its cable.

¢ 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.

th many electrical

6.7 Careersin Electrical Technology

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

Electrician

An electrician js responsible for the overall installation,
maintenance and repair of electrical connections in a home,
19Ustry or any other building. An electrician connects wires to
~'CUlts and their components.

ine Worker

A line .. 1 ~aklee that ¢
Worker installs and maintains lines ana Galesm s e

SCtric > v
:eriscéty from the distribution point to the NOFPEaR S
| UPS. Apart from this they also work in pOw
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Flectrical Installers

These persons are expert in Installing var;i
used in domestic as well as Industrial sety
maintain main switch boards and Power grids

rower Plant Operators

0.8 ENERGY GENERATION FROM RENEWAB
e 280 ABLE ENERgGy

Energy is the basic need of our life. We utilize energy for different
purposes e.g. fgr operating industries, running automobiles,
stoves, heating, 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 an_d
ozone layer depletion. This is the reason that today man IS |
struggling to utilize maximum renewable energy resources hk;: |
sunlight, flowing water, wind etc. These resources do not deplette :n w.
consumption. Such energy resources which do not deplete E

C

consumption are called renewable energy resources.

h as
There are a number of renewable energy resources suc _:

- . ass
sunlight, wind, flowing water, rain, tides, wavgsg db;gr;w- :
geothermal heat etc. However, a few of them are describe

1. Sunlight f
U light. Large amount?

. | IS sun 7~ +ic called
em newable energy resource is tisCas
major = m of light and heat receiving from sunligh o
ergy in the form oflig ~

L

-
. -




- energy: This energy is vital for human beings, animals and
solats on the earth. In past, _Iarge spherical mirrors and lenses were
plan to concentrate sunlight and convert into h

eat energy.
”Sif,jeve"r roday solar cells are used to convert solar energy iggo
Hgatand electrical energy.
he

|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
vl This connection of solar cells is called a solar panel. Solar

e. | :
vg:Z?S _re installed according to need of electric energy.
g

EnergY-

Today, due to load shedding the use of solar panels has been started
.~ offices and homes for lighting and other needs. Similarly solar
4 nels are used in artificial satellites to meet their electrical need.
s?)lar energy IS utilized in different fi'e_lds' of agricu_lture. Moreover,
today where co nventional electric_fac:llnty 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 milling grains and crushing
sugar cane. Today, in most of the countrie§ of the w_tJrld 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
Senerators that generate electricity. It is then supplied to homes,

offices, industries and other areas through cables.

3. Wind _
sy 235 been using wind as a source Or ENEigy F= = il hoats
ras s - : | o Emnr ma\/I1OATIO : PESSINR Y |
- anq Sa?;:} plj_e were utilizing wmd‘ enerw | *‘_’L“ S S A al ;:}-f*
'dra-Win Shlps_ Similarly they used -m mills ror mit | 'HLL.:
IWater from wells. e i /)
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Electricity In Everyday Lif

R and high mountainous areas like Chi ;
Gllgl.t and swat. Now a days, wind energy is used for Dpel-;ttli.a"
turbines which generate electricity. "9

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.
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KEY POINTS

| ¢ static charges are build up due to transfer of electrons in
the process of rubbing two objects or due to electrostatic

induction |

e All things are composed of charges (protons and

| electrons). Electric charge on them is built up due to

imbalance between positive (protons) and negative

electrons) charges.

o Opposite charges attract each other while like charges
repel each other. R e

¢ 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,

’L_ightning rods are used to protect the buildings from
lightning, |

i:i:tic straps are used to the rear sides ﬂ~?
vent buildi | n their bodies due tc
friction ng up static charge on th glfice L B

D S e

¢
Eenewame ener
~NSumption,
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EXERCISE |

select the correct answers for the followg;

questions.
1. Oppositecharges______each other.
Attract n.Repel c¢.Cancel ¢.None of them
2. Anobject thatis negatively charged has:
gained protons 0. lost protons
~.gained electrons d.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.Ebonite rod
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:
4 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.
c.None of these.
8. Electrostatic precipitator is used.
a.In pollution control b.In electro painting +
c.In automobiles d.To protect from lightening

§f ',.

| |

. \
\\_&_ o




one phenomenon s not related to static
elfé;tL unlike and like charges attract
(jke charges repel
Opposite charges attract
Neutral objects are attracted to charged objects
rhe path on which current flow is called
10. 1% ¥,

. Resistance - Resistor Circuit ' none of these.

rt answers of the following questions,

g, Write SN
why a metallic chain is hanging from the rear side of a petrol
4 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 importan_ce.

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?

What is meant by polarization of charge?

Write detail answers of the following questions,

0D S°

{. What are the basic characteristics of static charges?

Describe the effects of static charges. _ i
3. Whatis meant by resistance? How resistors are connected ina

circuit?
4. Describe the practical applications of static e!e_ctnuty.
5. Write about practical uses of current electricity in household

I

appliances? | | __ .
6. What safety measures should be adopted to avoid haza dSe. .
. of electricity? U

H : Con i e A ' a rese
Write a note on energy generation from Aﬂ” £
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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.q.,

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



INTREJH *
casing importance of chemistry has grown tremendously

rincr : * _ . :
The eV?ts application In all aspects of daily life. Our own existence is a
qué fof various chemical processes. If any vital process ceases to

resU't = ven our survival becomes difficult. From diagnosis to the
functior « of diseases, chemicals and chemical processes are of vital
treatn‘ler':ce Metallurgy is a process of extraction of metals from ores.
im_POrtahem}cau process which has revolutionized the whole economy
Itis a:.;orld- The big complicated machines which are the backbone of
Oftg:rn civilization, are the direct resuit of the present growth of iron
mC:j cteel industry. Materials like cement, paints, varnishes, glass,
- thetic fibers, plastics, soaps, dyes, preservatives and

tertilizers, SYN ! :
countless other useful and productive materials are because of

different types of chemical reactions. In this chapter you will study
various chemical reactions which we encounter in our daily life and
their practical applications. you will also study methods for the

disposal of waste chemicals.

891 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
substances which take part in <2
chemical reactions are called ==
réactants. The new substances
_fGTmE_d as a result of a chemical !
‘fseeactmn are called products.
the“E::gz,tthe chemical properties of
differentfrz::se and products are
ach other.

B e . | _

'rusfiﬁ:moa'? of a chemical reaction is Fig: 7.1 Car is being rusted.

ygen (o ';‘0_11- Rusting occurs because the iron (Fe) reacts w

broken g s, (1€ atmosphere. Chemical bonds are formex
¥make iron oxide (Fe,0,) which is rust..

Ral e
- L i
'}

l




CHONS and their Py

r | 5

only the physical state of matter ls * :'_'. o

al changeé
for example, melting of ice. These changes are temporan, . 98 E’._l.
bc; casily reversed. The substances retain the properties an

no new thlng is fﬂl”mEd iﬁ t ‘;[f‘

sical change. Thus,
P On the other hand, a chemical change is perr

In physic

change. ”
cannot be reversed easny In a chemical change ne N thinas o)
formed which have chemical properties different from the
substances, for example, pure hydrogen gas (Hr) anc "‘E’, -'
gas react violently in the presence of spark to f@ “ w o
chemical reaction is exothermic and it will release e erg




= i1 "'f'*.‘{\l,-'ﬁ"-.'l"’:il[“

.nt things that are being used by us in our day to day activities
D'ffer’e[ducts of chemical reactions. For example; toothpaste, soap,
pro . ;Nashing powder etc. are all results of chemical reactions.
champoO® are some of the significant examples of chemical

- which we encounter in everyday life.

miliar with the term photosynthesis. It is the process by

ch green plants manufacture their own food. Water and carbon
“'.h' ide act as raw materials in the process. The chlorophyll
dfozent present in the leaves, traps energy from sunlight,
Elr?emica’I 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,0, + 60,
Chlorophyll
Carbon dioxide + Water — — Glucose + Oxygen

&
S
Q/Q

Carbon
dioxide
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You might have seen a layer of rust over unpainted iron surface

This layer gradually leads to disintegration of iron. In "UStins‘
srocess iron combines with oxygen in the presence of atmgspherig
moisture resulting in formation of iron oxide (Fe,0;) which is ruStc
The chemical reaction of the process can be simply represented a¢.

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.

B 20 == CO, + 2H,0 + Energy
Methane + Oxygen =————— Carbon dioxide+ Water+Energy

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

26
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. .~]ENTIFIC NOMENCLATURE AND COMMON
7.14-1 ZSNSUMER PRODUCTS

ical compounds have scientific names based upon
— chemical structure. Chemical nomenclature or scientific
thell Tclature ic the term given to the naming of chemical
nome ds. oOften, these names are complicated, long and
derstandable only to those who have background knowledge of
uno etry. commonly used chemical compounds may have several
cherre‘s cor example, Baking soda is white substance usually
"a”;lab]e in powder form. It is one of the important edible items
avgd n every kitchen. Chemical name of this compound is sodium
o te (NaHCO,). Generally chemists use common chemical

picarbona . i’ o : |
t comes to mentioning certain ingredients In

Acetic acid !
Ergo ferol |

Margarine




: = ey
of chemical compounds and their use in msmetics

y. mes
raple: 7.2 Nan

Use in cosmetics

C.',hm":'::-;fif name ol E
—/ Used as a constituent in over 650 cosmetic i
| ead ~ products, including sunscreens, foundation, najj l
colors, lipsticks and whitening toothpaste. i
e Used in antibacterial soaps, deodorants and ;
I PRADSO toothpastes. a
— S —__._-*
phthalates Found in nail polish and in synthetlc fragrance q
;‘ E_tgyfene Oxide It is used in shampoos and body washes,
[ 1 3. tutsdience This chemical is used in Shaving creams, sprays
wE sunscreens and foundations, and as anti-fungal.

—— i -, B — R

You might have seen certain details written on canned angd
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. |




V@ |

cosmetic industry proper labeling Is an important
ting a cosmetic or personal care product. Labeling
form consumers of the ingredients present in a

- ilar cosmetic product. It also gives you information regarding
rtcutfmd of use and any other related ‘warnings, expected
itT ;Siees sssociated with Its use. [t also gives a list of ingredients
all€

4 net quantity of contents, and its place of manufacture or
N
e “  have been known since ancient times.
Panthenol has been added
Moisturizing WATER, HYDROGENATED CASTOR
hair FD&C YELLOW NO. 5 FD&C

3 |
dist[’ibUthn :
AI 0 e v er a This conditioner is specially formulated
to help repair damaged hair.
OIL AND STEARALKONIUM CHLORIDE,
for normal, dry & HYDROLIZED ANIMAL PROTEIN,
BLUE NO.1

ly, in the

| '| The ALOE VERA plant and its benefits
with ALOE VERA to promote healthy hair.
c 0 INGREDIENTS
ALOE VERA GEL, PANTHENOL
mm m METHYPARABEN, FRAGRANCE,
CITRIC ACID, PROPYLPARABEN,

29
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. _ e e S the Praciy
o Application of Acid-Base Reactions ;
Products and Processes

Acid base reaction have a wide ran

Preparation of useful daily life prod
preparation etc.

g€ of applicatiop |

ucts. For E)(amphE nsothe
! ap

Preparation of Soap From Oil and Sodium Hydrooxide

Soaps are chemically sodium or potassium salts of lon

_ : | g chaj
f&lCldS, such as stearic, oleic or palmitic acid. These acids are ;;?f
In vegetable oils or animals fats. When vegetable oils or an?,;em
fats are treated with sodium hydroxide, soaps are form %

' : : ed
with glycerin. This process is called saponification. Let's studzlnng

process in some detail. this I
n
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 attke Be
bottom. Steam is passed through the mixture. The heat of the the
steam first melts the fat. Sodium hydroxide then combines withfa rer
or oil to form soap. se|
col
_ _ col
Sodium SO:
Vegetable oil=—>» =€ hydroxide o
Steam to
Iron tank an
Soap 7.2
Ch
Glycerin de
Wk
us
fib
thi

- -
i g

T - —_—

hFig: 7.7 Soap preparation tank.
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S 2 OR YOUR INFORMATION

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

- dium Hydroxide or its
B han?';‘:g S;roper veyntiiation should
| soluals he used when handling or
1#. . f::ct};ﬂg Sodium Hydroxide._ Sqdium
atty Hydroxide should be stor:ed in airtight
SNt B containers because it readily absorbs the

water in the air.

thﬂi’, 3 protec
03 5 ! face Mas

. 1n order to separate glycerin from soap sodium chloride is added to
Itin the soap mixture. Glycerin dissolves in sodium chloride solution.
o geing heavier than the soap, the glycerin solution set_tles dm_vn gt
the bottom. The soap floats at the surface. The glycerin solution IS
-smoved 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.

12 CHEMICAL REACTIONS IN TECHNOLOGICAL PRODUCTS
ANDPROCESSES

g::nrical industries  have an important role to play in the
Whi:hoﬁment ofa country. It is the use of various chemical reactions
ave resulted in the production of some of the vital products

used S _
ﬁbErsm our daily life, Pharmaceuticals, sugar, fertilizers, synthetic

 C b | :
this reg::;e'}tr; glass, paints, steel etc are some of the examples in

ImDﬂrta ntt echn

the following section you will study some of the
ological products and processes.
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d is made y If th
| he produce P . ot
".5! tzr promide (AQB")-_ This rﬁd“?:r
e SIJVheﬂ light of a particular col”"tf
lt-‘S ~hemical reaction starts ha“r(\j
crystal=y . long with a free wit
1ver ion alo
of .23
+ Br+ €
tal) + v(radiation) e - to produce a Ccher
n .
! : then combiné with the electro indu
The free silver 100 can suite
silver atom. A+ & — Agd | i Re |
: duce a"latent Image . ihis food
| e silver atoms pro When !
In this Proc==> ??’t::r refined in the development Proce’flfe grains mp
latentimage s “T. 4 in a developer solution, Sl flav
an exposed film 15 p|aﬁereduced uch faster than those that tﬁﬂg .
ining silver ions are et , e e greater the
ﬁ%:?a::‘ﬂe ?nore jons present in a gIVen gr?:'t':] E':iicrshdegeloperaﬂd first
exposure of that grain), the fastgr the l_’ea 10 P
the darker the image at that site in the film. | forr
- use

m — Wash film

Expose film — Develop film = Fix fil

Reducing agent

)
Ag(S,0
Ag(3,0,),

.. .l {
._u k
1 I - |
. 3y
I LK ™
¥ a
|
s s
i

Light oxidizes Developer S,0." react with Dark Ag partlol“

Br and reduces reduces ' n film after
unexposed remain on Tiim ai="
Ag additional . AgBr to form soluble Epm;mm |
!t:rf;ad Ag"  Ag(s,0,).. washed away.

e —

Fig: 7.8 Steps in film processing.
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o developed Image is obtained, a large amount of
once ced and undeveloped silver halide remains in the emulsion.
U“EWO‘”}P:' halide is not removed before the image is exposed to

t_S ' hle 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
palide " ulfate before final print is obtained.

IN FOOD PROCESSING

cal reactions have an important role in the food processing
chemtr processed food means a food transformed in a way
mqusbgfor hetter consumption and use. Sometime raw food items
swtamt suitable for consumption. In food processing technique,
?{Ed s fortified by the addition of vitamins and minerals. This
improves ItS nutritional value. Sometimes additfon of artificial
favors makes the food more tasty for con;umptlon. A cqmmon
oxample of food processing is the fermentation process which was
frst studied by Louis Pasteur. He demonstrated that during glucose
metabolism yeast and certain bacteria can be employed in the

formation of ethanol and carbon dioxide. Ethanol fermentation is
used in the production of beer, wine and bread.

Fig: 7.9 Fermenters used in industries. jﬂ;u

]
3 I
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-

-"T"I -' "I? |. J‘.-;I 33
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represented by the following Chem )

tion
equa - H..0.(glucose) .2C,H.OH(ethanol)+2CO,(carbon diﬁxide) Jiff€
(¢ S
from glucose metabolism g g

The pyruvate moleculeg ; ‘ ; SO m ep'
;e",’;,,g,iwd into lactic acid. Lactic acid fermentation jg US:L&: ‘;ha
convert lactose into lactic acid in yogurt production. to oxP
. is I
CH.0. (glucose) — 2 CH,CHOHCOOH (lactic acid) oro
eve

rabric and Hair Dyeing
7.2

Different coloures and shades are employed in the process o
dyeing fabrics to make them attractive and beautiful. Technically i
dyes are molecules which absorb and reflect light at specif per

wavelengths to give human eyes the sense of color. - :1'2

One simple way of dyeing is to add dye in water and dissolve i 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.

- Plz

s \ On

The first synthetic dye used, ‘? y Plz

mauveine, was discovered in >y Ho

1856 by teenage William he

Henry Perkin. He created leg

‘ this dye out of coal tar. fol

So

Biologically hair provide insulation from the atmosPné™
conditions. Itis also an important aspect of one’s personality:

5 T
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e natural colour and shades. From black to brown
m ¢ types of colours are present. Although hair are mainly
differe”ed »f a protein called keratin, the natural colour of hair

dSs on the ratio and quantities of two other proteins,
depen 1 and eumelanin. Phaeomelanin controls the

lan

eom® of golden blond, ginger, and red colors while eumelanin
e for brown to black hair shades. If one of these two
ir colour turns white/grey. Hair dye provide

ion to gets hair dyed as per his or her desire.

an hairS haVv

hat™" "
P ression

exp -
is I‘ESPOHSIDI

e king, ha
E;Zry Oﬂe Wlth all Opt

7 2.4 AGRI:{T? 1 TURE

you have slready studied the process of photosynthesis in the
pervious cection. Recall the chemical equation of the process. Yo_u
will see plants convert six molecules of carbon dioxide and six
molecules of water into one sugar molecule which provides the

different types of life activities and in the

essential energy for _
process releases SIX OXygen molecules into the atmosphere.

Light energy
Bcoz'l‘ 6H20 S . o CBH12 05 + 602

Chlorophyll

Plants need mineral nutrition for their growth and development.

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

:Iants are unable to consume free nitrogen present in the air.
owever, it is because of some vital chemical reactions which are

elped by nitrogen-fixing bacteria that live in soil and in the roots of

lequmi : . NSRS
fo?_;mlr!ous plants which ensure its availability to the plants in the
sUltable for consumption.

These pa

il ang Cteria fix free nitrogen by using hydrogen ions found in the

orm ammonia which is later converted to nitrite ions by
' d = il ) 'III\I
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the action of bacteria like nitrosomonas. Nitrite is th*en CDnVErtéd- '
nitrate ions by nitrobacter, another kind of bacterium. Pigp;, Catn
use nitrate for their growth and development. N

- = T

| omonas SN .
Ammonia (NH,) m_ﬁ_..._ Nitrite ions (NOE)

l Nitrobacter

| Nitrate ions (No,)

"—l—u‘-._“‘

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.

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

other related items. In the packaging industry card boards and
brown paper are also obtained from the paper industry. Cheimmhf

and chemical reactions play an im in t ion of
_ ortant > production
paper from its raw material. ; ORI

into smal| pieces. The
Na,S to remove lignin,




material is heated in a pressure cooker
after sometime the pressure is
released. This sudden release of

csure causes the wood pieces to fly apart
pbres. The material which is known as
shed again treated with more NaOH
presence of oxygen to remove any left
over legnin. The fibres are bonded together
and chemicals are adde_d to make the paper
water resistant a_nd to give colour to the paper.
From this material water is squeezed out and
e pulp is rolled and dried. These rolls are Fig: 7.10 Paper sheets.
curther processed and paper is produced which is ready to be used

¢or different purposes.

pre
ulp iS wa

in the

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 (CaS0,.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. | _
Sodium chloride commonly known as table salt occurs naturally as
4 mineral, also cailed rock salt. It can be processed into useful
Products with the help of chemical reactions. For example, chlorine
Egd sodium hydroxide are manufactured by electrolysis of sodium
loride solution as shown in the following chemical reaction.

80 g ‘ :';‘:'-" ul & '.':-'-;-,.-. :.-{.-.‘-'1,:-_— et ..'. ‘b
dium Chioride + Water —" Sodium Hydroxide - - Hydrogen +Chic

]

—
L—_I‘ |II :Il': A
, R
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FOR YOUR INFORMATION

Careers Related to Chemical Reactions in Technohgical-
Processes h

Knowledge of chemical reactions and chemical processes open a o,
of opportunities for growth in career. Following are some of the BB
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 intc_: 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

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

s — 1

Sodium metal and chlorine gas results from the electrolysis o g
molten sodium chloride. This chemical reaction can be shown as: ;

B —

2 NaCl (1) - 2Na (1) + Cl, (g) |
i Sodium Chloride == Sodium + Chlorine

(R N = ] —
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| Dis fwaste chemicals
1.0 »

Indugtrialization has brought tremendous economic development
out globally people have to pay the price of this development in the
form ofenvironmental pollutign. ansumptmn of chemicals and their

-oducts by the large industrial units and households have resulted
in the generation of chem_lcal wastes which pose great threats to the
numan health and environment. Thege wastes are known as
hazardous wastes. Technicall_y a chemical waste is regarded as
hazardous 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
quantities 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
bnthered about the safety precautions to be taken while dealing with
such materials. So often these contractors release hazardous
::rastes In nearby water bodies, residential areas or cultivable lands
Om where these wastes manage their way to the food chain.

- g
4 v o RS 4 .
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used ?:igﬁzuasnsrgextlle iIndustries diﬁ_’eren.t types of Chefmicals a
toxic and nflam Cesses. These chemacals mclud_e bleach,ng BQEHtre
are not treatad mable solvents, acids and alkalis. These chemica,s’
St e DI‘_ODerIY_ and most often these are dischargeq e S
'Oy water bodies or in open land. As a result the people ivin ne
such localities are becoming victim of several dangerous disegm
Including cancer, asgg

7.3.2 Impacts and Safety Consequences of Chemical Digpog,

Ind}Jstrial chemicals have a profound role to play in the productign of
various useful products like soaps, detergents, fertilizers, pesticides
paints, varnishes, plastic etc. However, the processing and DrOductinr;
of these products have been associated with the release of harmfyl
chemicals which have become a source for serious diseases. Improper
disposal of these chemicals are also contributing to the creation of
different environmental problems like different types of pollution
iImproper storage and management of chemical wastes and accidents
during the transport and distribution of chemicals affecting a
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.

Dﬁve]o;:m?n; demands that proper planning must be done for safe
.dl_l_spgsab o tihese' harmful wastes. In the following section you Wil
study aboutthe disposal mechanism of some of these wastes.

- ey

I
b |
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e Disposal Methods

- Al -
3.3 gffectiVv

7 . :
wing are some of the effective disposal methods for hazardous

Follo
WBStES.

Gnn the USE f’ﬁf hﬂ:faﬁd{,}us materia.g
1 reducing ths

e option IN minimizing the generation of hazardous waste is
ize Its consumption in different chemical industries. This in
te less amount of hazardous waste.

one of th
to mlnlrl’l
rurn will genere

2. Reus€ and recycle

One of the offective strategies is to reuse and recycle the hazardous
wastes if possible. Recycling Is actually reusing materials in its
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 example acetone can be recovered from spent solvents,
hydraulic fluids, used oils can be recovered from automobiles 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
I_Leégl rubber. At the same time recycling
Dlantear'; ‘would  save the ‘rubber tree
seﬁOUS‘G‘"S tQO. Tyres are one of the
landfijy islssg € when rubber waste in =
ey ncerned. At the international
N landfj|,
"ftreading

Fig: 7.13 Retreading in process

h:-l'l.l-' Lo 1

y incineration, retreadi ng,; .';jﬁ'f ﬂif’ simp
One of the better option for tyre. recyclin
where Old tyres prod uce fun ,_,;_' 10Na -.; '.r: e
B R |
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- use products. Plenty of plastjc

e 3 in various daily
Plastic 15 e in almost every home. The 90og

| srate ily basis
aste IS genuate.d on dal | '
W is that it can bé recycled and reused again apg

+ lasticC
thing about p different types of plastic g

| ling center
d from the pile. 1t is then processed _for recYCIing
Recycled plastic could be used IN the manufacturing of varjgye

daily use items. In this way regycllng and reuse of plastic makes
+ sure that the waste pla

drainage lines. . : .
There are many metals which are used IN packaging materials, of

these aluminium, tin and steel are widely used. Once used these
are part of waste and are useless. But proper collection ang
processing through the recycling units can make these metals tg
he used again without com promising quality and strength.

3. Disposal of wastes in 1and based disposal areas

One of the easiest way for the disposal of hazardous wastes is
throw 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
orotect the people living adjacent to it. And this method must ensur
that the environment and natural resources of that locality are saft

and protected.

- 4 ".-l'

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

or more different su bstances.

e The ctarting substances used in the chemical reaction
are collectively called reactants, while the final
ubstances formed after the reaction are known as

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

gas anda change of temperature.

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

¢ Iron combines with oxygen in presence of atmospherlc |
moisture resulting in the formatlon of iron oxide (rust). o

¢ Chemical nomenclature or scnentlﬁc nomenclature IS
the term given to the naming of chemlcal compounds

|~ SRR i P e

¢ Food label prowdes lnformatton about the food items
presentin a contalner |

¢ Proper Iabelmg is an |mportant aspect of marketmg a
cosmetic or personal ca re product. !

BT e T TR e S r.r_.nhv.ﬁ,-.frx—-:_eﬁ—-:-z:_#.u;ﬂ-—u_:.c.:_.-r* -

¢ The reactlon of acids and bases to form water and salts

T

is called neutralization.
£ S AT TR, m-:mmm%mmmﬂ-__ﬂw mr&-ﬁ.nn

= e SR
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i ¢ Soaps containing sodium salts are formed by heating oil
\ with aqueous sodium hydroxide solution in a reaction
s ‘\_ known as saponification.
| ¢

e e e e i . TR w='|'—ﬂ'

g‘r‘emlcals are added to food for their p;es rve
ocessing, enhancing their appeal and adding nt
value in them.
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¢ Dyes are molecules which absorb and reflect |ight at
specific wavelengths to give human eyes the sengq of
colour.

¢ The nitrogen fixation process brgaks apart free nitrogen,
and combines nitrogen atoms with other substances to
form compounds plants can use.

® 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

A gelect the correct answers of the following
questmns.

1, Which of these shows that a chemical reaction has

ken place? |
;ﬂ change instate b, Evolution of a gas

~ Changeincolor d. All of these
what is rust? ‘

E 5 Sodium Oxide h. Iron oxide.
c. Copper Oxide d. Silver Oxide.

3. In glucose metabolism the pyruvate molecules

may be fermented into:
5. Ethanol 1. Carbonic acid

c. Lacticacid d.none of the above
4. A chemical 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 4. Fermentation of substances

6. Formation of water needs:

a. Hydrogen b. oXygen
Eiaspark d, Allotthems
7. Retreading is used for the recycling of:
a. Carbatteries h. Motor oils
¢. Tyres d. Metals

8. . : "
aChAesmlca_l name of VitaminCis:
c' ; Corbic acid b. Mag.ﬂ_&Si@!).I._ N SitCatss
- NCelylsalicylicacid 4. Sodium bicarbonate

y

-
R
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b

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

write detailed 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 1O 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
chemical disposal in Pakistan.

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

25

* 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.

* Explainthe common genetic disorders

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

| » Investigate careers that require an understanding of
reproductive biology.

*i - W "] 2 r-nrp*' |




INTRODUCTION

All Iiviﬂganisms have the ability to produce the organism of
their oW kind by sexual or asexual mode of reproductigp

Genetic traits are transmitted to the next generation by the
process of reproduction and this characteristic of liyjp

organisms is known as heredity. During sexual reproduction
the union of male and female gametes OCCUr. The offsprings
produced by this method resemble their parents but are pot
exactly identical to them or to each other. In a sexually
reproducing species, the offsprings inherit genes from thej;
two parents and therefore, posSsSess unique traits. Therefore
no two organisms are exactly alike. The unlimitead differences
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
orocesses 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, cheese:
bread, etc. All these substances are made by fermentation

process brought about by yeast, bacteria or fungi. Citric a;lfr’";

: : cteria or '
produced commercially by the action of ba \d fung! o

whereas the antibiotic penicillin is produced by mou~ -
: > ature of genet’

bacteria. In this chapter you will study the N ] ge.net]c
material and application of biotechnology an= =

engineering in your daily life.




—

S : .. “ —
| ;N ATURE OF HEREDITARY MATERIAL
B 5

~evious classes you have studied a brief description about

In the|Fand +s organelles. Recall that a typical cell consists of; cell

the € © _ce of plant cell), cell membrane, cytoplasm with

wall (IHES and the nucleus. In the following section you will study

“rganebout structure and function of nucleus and the importance of
b terial found in it.

# .I.
[ JU

7 8.1

yucleus is 2 spherical structure found in the center of animal cell
u

dyoung plant cell but it occupies a peripheral position in a mature
b }t/cell Nucleus is the most prominent organelle in the cell which
planstitutés about 10 percent of the cell's volume. Nucleus is
;ggarated from the cytoplasm by the nuclear 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.

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::ELE'E“’ material is enclosed in a nuclear membrane which is
conn e"aYEFEd membrane. The outer layer of this membrane Is

tCted to the endoplasmic reticulum. A fluid-filled space is
tween the two layers of a nuclear membrane. The
Membrane has several openings called nuclear pores.
diffar enDtOres Provide a passage for exchange of | e

Clel | Pes of P otein gl o .?-‘d ‘_:

o
the

Ny
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Nuclear -
Envelope ” f‘-‘r, 1 .
"-." '..‘ ‘.I d o :
Chromatin %‘1?’; T

Nucleolus N2

Endoplasmic
Reticulum

Nuclear
Pore

Ribosomes

aeture of nucleus.

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

with the help of prepared slides.
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FOR YOUR INFORMATION =
Sifference betwsen Prokaryotic and Eukaryotic Cells

Biologistg have divided cells into two types, namely prokaryotic af
eukaryotic cell. The organisms made of prokaryotic cells are cai

1ad
"'.."_l
prokaryotes. Prominent differences between prokaryotic cell an
Eukaryotic cell is that prokaryotes are without a membrane boun®
nucleus and eukaryotic cells have membrane bound nucleus. Examp/e
~ Of Prokaryotes are bacteria and blue green algae. Examples

M = [ it

B = '_.

eukaryotes are all other unicellular and multicelluar organisms U=

algae, plants and animals, < "

L
h .
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ylasm (protoplasm _of the nucleus) contains chromatin
me nuC :nd one or two nucleoli. During cell division, the chromatin
etwo"‘_"iq Converted into thick, uncoiled thread like structures
net“":’r cﬁromosomes' Each chromosome is composed of

Jribose qucleic acid (DNA) and a protein called histone.
geor’

osome carry genetic information in the form of genes which
e mitted from one generation to another,

are trans .
ver of ChrOMOSOMES IS specific in each species, for example, it

N 6in frog, 14 in pea, 48 in potato and so on.

<46inman, 2

:0R YOUR INFORMATION bt

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.

L p— -
. = T i ——— - T g, T .

Nucleolus

nuZQSides chromosomes, the other prominent structures in
May be €us, are the nucleoli. They are dark staining bodies. There
the one or more nucleoli per nucleus, generally depending on

ngfeges' They are composed of DNA and protein. From the

fmmnﬂb;?udeoli ribosomal RNA (rRNA) is made. Nucleoli are

the rnrrxteriaﬁi'-r ihe Mmanufacturing and exporting to the cytgpl_asm

e progei - PONSible for the production of the ribosomes on -
Nare synthesized. e

(O Ca e

O e Lﬂ b



Functions of Nucleus

Following are some of the important functions of the nucleys,

® Nucleus is the site of storage of hereditary material in the form,
genes. It also stores different types of proteins and RNA in t}?:

nucleolus.

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

® It is a site for the exchange of hereditary molecules (Dya ang
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-blo
units called nucleotides which are composed of still smaller partsi?

5-carbon sugar, a phosphate group, and a nitrogen- containing
base.




.= ﬁ-. -

s bases are of four types namely, adenine, guanine,
y gnd cytosine. Both the phosphate group and the
genous hase are covalently bonded to the sugar molecule.
otide chain. The most important fact about DNA
+ has a specific sequence of nitrogenous bases, which carries
Aiwen n the form of genes that can be transferred from
iﬂforma-tlonto generation. This genetic information is needed to
Qe“eratlonuntless number of proteins from various combinations of

ONA is 2 polynuclé

Pr"duce;fnino acids. The four different types of bases can be
t“"'entyed in any linear order along a strand of DNA. Each sequence
pirens presents a unique set of genetic instructions.

of bases e

——— ———— — " T——

Fig: 8.2 Location of DNA in a cell. LA

Scanned with CamScanner



—

Sugar Phosphate
Backbone

Nitrogenous
-

N

Major Groove

¢.

Minor Groove,

A T 3.4n

Bl
|
|
|
|
|
|
I
|
l
I
l

m

. & -

;

Scanned with CamScanner



v directly involved in protein synthesis and is just the store
ONAS ﬂfo ~netic information that is transferred to RNA. There are
of 9 of RNA i.e. messenger RNA or mRNA, transfer RNA or

es
thre€ ﬁ;ad sibosomal RNA or
tRNA cach has its own specific

~arrle
-c acal
Aas

_Ribgnu_cleic Acid (RNA

(RNA . synthesis. The

- rotein SY _ S .00 S
rolé '”n %r RNA (mRNA) carries pﬁg:;hate Nitrogenous
messe stion from the DNA backbone

infor®. g to which protein IS
~ The transport of
cids to the site of protein
< is carried out by the

=
LS

amino @

pibosomal RNA (rRNA) in the

ibosome cooperates with tRNAsS B

to translate mRNAs into
septides. Genetic information _ B Adenine
trom the DNA to mRNA and then :_~?td - Uracil
to cytoplasm takes place in two i) G - . N
steps i.e  transcription and _/Nucleotide| Jll Guanine A
translation. |

Fig: 8.4 Structure of RNA.

Ribosome

-

Messenger RNA

Amino acid
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l Transfer of Genetic Information

r|

You have learnt in the previous section that nucleus contains genes
which are the carrier of information. All the characters of the ivin

organisms are expressed through genes which are made up o
DNA. Genes not only control our body characters but they als,
ehavioural characteristics like intelligence.

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

protein.

. DNAto - “mRNAto
L SO MRNARC W —=— (. protein -
{(Transcription), (Translation)

DNA
Template -

R — gy . e i S e e e, S e .._-.:—-___,_.1— P g _

Fig: 8.6 Flow Chart of Transfer of Genetic Informatiof:




ing of instructions from the DNA to RNA takes place in
esence Of specific enzymes. In this process the sequence of
the P vides of DNA with the corresponding sequence of
aucleot es on MRNA is as follows.

DNA nucleotide RNA nucleotide
i Thymine Adenine
pi et r
Adenine Uracil
-h |
Cytosine Guanine
I r
i Guanine Cytosine
II =

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

CYTOPLASM
& :

Free amino acids

tRNA bringing
amino acid to

-

5 |'1T' . :_: .
process.
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~ the cell is present In the nuc!eus, In Orge,
F._'r - - g .

"-14*1- of this information present in the DN E
Nalull € . A

cal nature of DNA.

L e -..,IF

- AT()1] N .
Genetic INTo matic
= 5

{0 :'4 Nnow agl
.+~ cpe the chemi
hﬂ\"l T SCC LI

sed of chemical units known as nucleotides
of smaller parts; a _5-:(:arb0n SUgar

5 nitrogen- containing Dbase, B:Jt;
nous base are covalently bondEd .

DNA is compoO Eath
i« composed
group, and
agroup and nitroge

nucleotide
phosphate
phosphate
the sugar.

'I | | .

In 1962 qames Watson and Francis Crick ointIY received tf;e
Nobel F.)rlze for their 1953 determination of the structure
deoxyribonucleic acid (DNA).

28




. A

gtructur

d Crick proposed a model to explain the structure of DNA.
according to this model each DNA molecule is composed of two
trands that wind around each other. The sugar phosphate chainis
?gcated on outer side while the nitrogenous bases project towards

the center.

watson an

Sugar (deoxyribose)

-Phosphate group

Sugar-phosphate
backbone -

rhymine _ |
Adenine Nucleotide |

cﬁﬂ’]nﬂ |

Guanine

Fig: 8.8 Ladder like structure of DNA. .

bﬂ"«':;ﬁgenous bases of two strands are ﬂ'f ether Dy nyc
Bthes An Adenine on the chain always pairs with Ti

relation hain, while Guanine always pair r

Sh'D s known as complementarity, that i

e Bl
’ectle oy are complementary to eac h olives.
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ONA has equal numbers of adenine and thymine (A=T) ang e
Numbers of i i - e
: Of guanine and cytosine bases (C=G). These
relationships show that A+G=T+C. These relationships hel

g _ . P i
determining how genetic information is encoded in DNA and passeg
from one generation to the next.

Replication of DNA

While describing the structure of DNA, Watson gmd Criqk 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 strained
along the older one. By completion of the process, two identica|

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

D L

:' New DNA forming

L
i
"

1)
(L
'
? ¢ Free
|| ~{ nucleotides
|
|

- A
-

«mmﬂmﬂ
i

DNA unwinding
and unzipping

s | SR S —

N e . i

—

Fig: 8.9 replication of DNA .
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9 CELL DIVISION

uction is defined as the ability of living organisms to produce
feprings like Fhemselves. Reproduction is essential for continuity
f]ife and survival of the species. Cell division ensures growth and
evelﬂpment of an organism and at the same time it helps in the
-rodUCti on of gametes (spgrms Sspores and eggs) which are
P solved in sexual reproduction and in the continuity of a species
eneration after generation.

Repro¢

every cell has the power of ‘gl_'oiwth and multiplication. Cells
reproduce themselves by cell division. In unicellular animals like
amoeba, the whole organism divides to produce two-daughter
amoebae. In multicellular organisms like human being, zygote (the
e rtilized egg) develops into an organism by repeated cell divisions.

7=
II

all cells of the body arise from pre-existing cells by cell division. Cell

tvision provides basis for growth, reproduction and heredity.

2.4 Types of Cell ;livision

here 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
fich each of the daughter cells receive exactly the same number
Ndthe same kind of chromosomes that a parent cell contains.

' S'is a common method. It occurs in the body cells of all

'I.l and plants. As Mitosis occurs in the body (or soma)
i '€, Itis also called somatic cell division.

1itg is is ‘
COmpleted in six steps.
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¥ " IﬂterphaSE

The recti
interpﬁsatslzg ghase between any two mitotic division
i « During this phase nucleus and cytopla
aCtWe-Thenu g P n ytoplasm

2. Prophase

IS Ca"eu
| s bECnm I
cleus prepares itself for division. g

During prophase the centrosome divides into two halves and eag,

half is surrounded by fine fibers called astral rays. This CONstitytas pﬂml
an aster. Now the two asters start moving away from each Other :
and finally reach the opposite sides of the nucleus. Between the two
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 js
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. Anapnase

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

S. Telophase

During Telophase the chromatids reach the poles where they meet '
each other to form a chromatin network. In each network nucleols®

reappears. Nuclear membrane is reformed around each chromatiz..
network. Thus two daughter nuclei are formed. Each daughtee’,;
nucleus contains the same number of chromosomes as IN thé
parent cell. The spindle fibres and astral rays disappear.
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gytokinesis
ision Of cytoplasm is called Cytokinesis. After

~ daughter nuclei, a constriction appears in theorrr:_‘?jté?: 21;

A in the region of equator. This ¢ e
_plasm ' 5 onstriction is call
avage furrow. This cleavage furrow deepens and divides tﬁi

ent cell into two daughter cells. When the division of the cell is
'pletedr two daughter cells are formed. These two daughter
ic 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 k&eps C
equally transmitted into the daughter cells. It also helps in heaI;-s 1 Y
wounds and formation of new cells. oy 4

W o

- a2 i
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The term “Meiosis” means reduction. In this type of cel| divisiop
number of chromosomes is reduced to half. This process occumi,;th*
reproductive organs (testes or ovaries). In animals, meiosis progy..
gametes while in plants it produces spores. During meijosjs four
daughter cells are formed from one parent cell. Meiosis is completes |
in two steps, Meiosis I and Meiosis II.

1. Meiosis I or Reduction Division

This stage is divided into the following sub phases.

L -
- T 1 N T« B
. 1 § = ey G d
i . - e

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.

WMetaphase - 1.

During metaphase-I the chromosomes arrange themselves O .
equator. These chromosomes are attached to the spindle fibres oY**
centromere. |

B |
E

L. Anaphase - 1 ' l

- During anaphase-I contraction of spindle fibres OCC”rs‘pdT:
chromosomes start movement from the equator towards the hpaif
Reduction of chromosomes occurs at this stage as one from e
of chromosomes move to each pole.

aaaaaaaaaaaaaaaaaaa
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o-] these chromosomes reach the poles.
form @ chromatin network. Nuclear membrane
5
some

d the network. A new nucleolus appears. Thus two
roun
'anuclei are formed. -

Cell nucleus

Chromosomes
replicate

Matching
chromosomes
pair up

—_— -

This creates a mix of new : a
genetic material in the Chromosomes swap .1 .
offspring’s cells. sections of DNA

daughter nuclei / - Chromosome pairs divide

Chromosomes divide:
daughter nuclei have
single chromosomes
_ -..}L_i:l.',,,-.. =..~..u;_.:.;.’ 'J LB

]
i I g
= -
.4 . § ' -
|

B . : -":”

. ‘h—'-‘___-_—-ﬁh . - :
Fig: 8.11 Different stages of meiosi

E :!;1.
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Then a groove is formed in the cell membrz;ne. This 9rogyg |
becomes deeper and deeper and divides the cell into two da”ghte,-
cells. The spindle fibres and the astral rays disappear. The cent"iﬁle
persists In each daughter cell. In this way two daughter cells are the

inf
il. Melosis 15 ;Y[

Meiosis II is just like mitosis. Meiosis II is completed through the cal
following steps.

1. ProphaseIl 2.Metaphasell 3.Anaphasell 4. Telophaserj
After the first cell division, each of the resulting cells contains 3 Dair
of sister chromatids—-one maternal chromatid and the otpge,
paternal. Unlike mitosis, meiosis does not end after one division;_ it
continues with a second cell division. In this division, the sjster
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. 1
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 GENETIC DISEASES o e
Genetic diseases are those disorders which are transmitted from
parents to offsprings. Some of these disorders are discusﬁﬂd."

below:

a. Thalassemia 2

Thalassemia is a blood disorder which is hereditary in naturé:*
this disorder the body makes an abnormal form of haemed“”
(the protein in red blood cells that carries oxygen). The dis®™
results in excessive destruction of red blood cells which €&

anaemia. o
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& OCCUTS when there Is a defect in a gene that controls
Tnalassemtion of haemoglobin. Untreated thalassemia leads to
roduC d liver problems, and makes a person vulnerable to

P n .
tlfartfaulure;equent blood transfusions can help control some

:}'fectioﬂf’; However it may result i.n accumulation of iron, which
symptomg'e heart, liver, and endocrine system.

@ndam*

#
T

—_ e e

Normal Thalassemia

Malformed red |

Red blood cells blood cells

hite bl
', : ¢+ White blood§ A p :Va“;libood
00 * . cells ‘,0... )

| ¢ | ‘ \
° .. Platelets b‘ 3 ‘ , Platelets :

2

Fig: 8.12 Comparison of normal and malformed redblood cells.

-

Thalassemia is caused by mutations in the DNA of cells that make
faemoglobin,

=t TOBIT ———

: ; ‘rl\:utat!on IS a sudden change in g
T bzrgdlta fr:y material of life. MUf 1 ons can
i ene Icial ; I'IGUtra'l or ha W ha
! i rariinul 101 Ll
Organism. ! ; =

IR
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pairs Of TIOBIT |

: - n i
In hug‘;m  Each Cgrf—"g‘ wn's gyndrome gg’;g‘t'ggég V;'O":chﬂ'm
Chr:;:nered from 1 tO ezd with chromOSO”':_Z enough healthyh%-ra
giljsorde js conc rr;tead of a pair there ?ra blood cells. Red b, 2
 umber 21 wher&!glo'"meS o an €X cells provide oxyge,
three ch ro-;nporesent to body tissues,

|

ndrome includes CharaCtErlsﬁe

. . bown SY ACLEristic §
people ook 1K€ “;ﬁﬁ?f'zta?ure, heart defects, susceptibility t,
es, |

facial featur |
respiratory infection and me

¢, Sickde cefl anaemia Ik ¥
males are equally affected by this dlseas.e.;l Thg|
direct effect of the disease is that the red cells proFIu_ceq hm
abnormal haemoglobin molecules. The molecules I:en;d_ to ltng
together and crystallize, especially when oxygen contentﬂf |
hlood is lower than usual. The shape of the cells become smk[e—- ;‘-
which-are rapidly destroyed by the body. The cell count is rapidi
decreased, causing anaemia and general weakness of the bod
This disease is the most common inherited among people af

Both males and fe

T‘
I

|
510

b4
|

Fig: 8.13 Sickle shaped cells in blood.




ineering is a technique which is used for the transfer of
X organism to another. It allows genetic information
gene transferred between organisms belonging to the same or

e
to ent species:

ogy has been practiced by human society since the
orded history in such activities as baking bread,
SWing alcoholic beverages, or breeding food crops or domestic
e = Biotechnology is "the commercial application of living
srganisms OF their products which il}volves the deliberate
manipulation of the.lr DNA molecules". Biotechnology deals with
sifferent technologies such_ as gene manipulation and gene
—ansfer, DNA typing and cloning of plants and animals.

FOR 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
g;r;elf avictor usually a plasmid, is used which is
i Ct;lerrgular DNA molecule carrying genes fou_nd
i by lum. The gene, once transplanted inside

erium, begins to express itself and start

roducing the - _
rotein i s tha aeraits
examNEInsuunp_ specified by the‘gg.r:;%%_ J
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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 T&%
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 t0
another. A transgenic organism (plant or animal) is one that carriés
a foreign gene that has been deliberately inserted into its DNA. Thls
inserted gene can create proteins which are useful for the mankind.

Transgenic animals are created to study human diseases andtz
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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i l ‘|. .
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zOR YOUR INFORMATION

Responsible scientists, farmers, |

_ manufacturers, and policy |
Jocs ognize that the use of |

organisms should be |
considered  Very carefully to |

' no |
~ ensure that they pose .
F znvironmental and health risks. |

| ..+tv should be provided with a
& i:faiﬁmd view of the fundamentals of biotechnology and

~ genetic engineering and the benefits and risks of the new
—'J . technology.

e . T e

8.5 Application of Biotechnology and Genetic
Engineering

Biotechnology and genetic engineering have wide range of
applications in the present world. _ | \
The two significant features of genetic engineering are:
* production of beneficial proteins and enzymes

Quantities = |

’ | : BT i, ! ';- : -'1,- P P = .
Teation of genetically modified organisms Wil
haracters L

in surplus

useful

Some . e
in p,%fntthe applications of biotechnology and gen
"World are as follows. it
O

"

g - -
--.-'_#. h. Ir
il I:
| T
“F
l':‘ll-
"l.l_"‘" !
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Sictechnology . 'y GEenetic 1 .r“r?:rﬂ;rr;m.q nt .
Agric | e field op

Agricultural biotechnology is the area of biotechnoloqy
applications to agriculture. Agricultural biote
practiced for a long time, as people have :
agriculturally important plants by selective breed; empm\'e
of traditional agricultural biotechnology is AMplg

| | e the dEVE|0pment
disease-resistant wheat varieties by Cross-breeding diffel.uf
wheat types. -

Today, this technology has reached a stage where scient
take one or more specific genes from nearly any organism Including
plants, animals, bacteria or viruses, and to introduce those genes
Into plants to get the required characteristics in those plants,

ISts can

/

Fig: 8.15 Biotech crops are profitable.
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I wenetic Engmeering in the field of

Eﬂﬁ' e : o
- - & il = i ' - - T -
ji- . A ang Galty prosancls

M

is being used to speed up breeding program
BioteChEi-:ﬁgyﬁsh and to extend the range of usefEI t?aits.n;\?\?nf'g;
Westocnd feeding practices are being changed by biotechnology to
r?JSE animal nutrition and to reduce environmental wastes.
imp
ology is used in the diagnosis of various diseases. It is also
' used in the production of vaccines which help animals to fight
belrd t several diseases. Biotechnology has made possible the
aga:jnsction of enzymes, single-cell proteins and antibiotic feed
L%igves. These products have been widely used to improve the
;«ailability of nutrients from feeds and the productivity of livestock

and aquaculture.

giotechn

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

L hﬂ_l‘m'one that results in increased milk production and accelerated
growth in dairy cows.

umﬁchnﬂ,iggy.a ntl Genetic Engineerdingim the fisid of

| Processing —
- Bioteep, Sohoret R .
' ' n - J. - g ksl N _.: A, r_E,h_ “_. -r.f,-.,.-?,'"‘ = - & -
has help: 99y has found its role in food rocessing setii
ety q rawus to convert relatively bulky, perishable and typically
dis ale Materials into more useful and edible foods and drink
°Processed in order to improve its quality and safety.
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Collecting DNA samples

Blood is an excellent source of DNA. It is collected from r‘
the white blood cells (mature red blood cells do not =~

I

; contain DNA). DNA can also be obtained from haj =
follicles, or from any other cellular tissue. i

P,
1

i

.

-

T T

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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ally engineered vaccines are being develo

iC .
enet stock against pathogens and parasites.

ped to protect fish
and live

cOR vOUR INFORMATION
' rensic analysis using biotechnology §
‘_A;FO thods IS important in criminal %
3 ;msestigations. Analysis of proteins in &
2 | Ibr}OUd (serology), other body fluids and
thdY tissues has a long tradition in
torensic analysis in criminal

investigation.

PR TR

aaaaaaaaaaaaaaaaaaa



— T ——

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

. * Atypical 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

l. 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 B |

_all

which carries information in the form of gen‘e&tl;fafg S
be transferred from generation to generation.
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B

JAs are of three types i.e. messenger RNA or mRNA,
o RN - RNA or tRNA and ribosomal RNA or rRNA. These

: 1*{;f T " . z
ESL Lave specific role in protein synthesis.

“NA has equal numbers of adenine and thymine (A=T)

ad equal numbers of guanine and cytosine residues |
d |

(C=6)- _
cell division ensures growth and development of an

anism and at the same time it helps in the production
g;ggametes 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
«ind of chromosomes as in the parent cell.

Meiosis maintains constant number of chromoso_mes 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.

o its

C,
E= e

Aclone is an animal who is genetically identi
dﬂnor "pa rent" . N
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eiosis, crossing over occurs in:

5 Metaphase |
H._Prophasel

inm

~ Metaphase |l
4. Prophasell

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 |
. Spindle fibers
c. DNA

d centromere

A double helical molecule, consisting of two strands . l

four different nucleotides containing @ 9‘“’-“ r'
information is: NG e

2 Chromosome B )

n. DNA |

¢ Gene :
d. Aster .
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proteins are synthesized in:

b me
Lysosome
E' Miochondrlon
c. Plasmic
4. Ribosomes
e cess of cell division where each of the two daughter
es a complete set of chromosomes is called:

7 A pro |
cells recelVv

a. Cytokinesis
h. AmItoSIS

C. MitOSiS

4. Meiosis

8 A specialized protein that binds to DNA and organize its
‘ structure in the nucleus

2. Chromosome

h. Histone

¢c. Hormone

d. Enzyme

9 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
- thepoles ofthe spindle is:
4. Anaphase
b.Metaphase
C.Prophase

4. Telophac. i
~ Clophase -
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which of the following cellular structures
disappears during mitosis and meiosis?

.. Plasma membrane
H. Nucleolus and nuclear envelope

Plastids
4. none of these

L |
g !
-

\
>

1% a"“ays

12. During meiosis |, the number of chromosomes is:
a. Halved
b. Tripled
¢. 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:
a. 1 b. 3
c.6 12

14. Which of the following is NOT a function of cell division?

a. growth of multicellular organisms
b. repair of multicellular organisms
‘c. reproduction of singie-celled 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 w"-s.%nw

b. Eachdaughter cell formed by mitosis has the samen
of chromosomes as the parent cell. ey

c. Theparent cell and the daughter cells are g.ernétiiaﬁ'li!
identical. -1 I

d. During mitosis, the centromeres divide and the siS®
chromatids stay together. e




, AN aphase, prophase, metaphase, telophase
b- oophase, anaphase, metaphase, telophase
. ~ase, metaphase, anaphase, telophase

c. Brob MR ey e g
4. Prophase. metaphase, telophase, anaphase

hich of the following statements is NOT correct when

cells undergo meiosis?

5. MeiosiS ansures that the chromosome number remains
~onstantgeneration after generation.

b, Meiosis ensures that each generation has a different

genetic makeup than the previous one.
Meiosis ensures thateach newly formed daughter cell
receives the same number and kinds of chromosomes.

4 Meiosis results in four daughter cells.

7. W

C.

18. Thalassemia isdue to
2 abnormal biood
b. abnormal haemoglobin
- abnormal white blood cell
d. abnormal platelets in the blood

B. Write short answers of the following questions.

1. What is the role of nuclear pores in the nucleus?
g List down four major functions of nucleus.
- Write the role of RNA as a carrier of information?

] Bt =
W { 'l e e

Tounc
- F ey i R

I | N b = 1
L) . .
. W - - - »

. Deflﬂ& interphése. -

, eaﬂtydwnte about the significance of mif
© you mean by genetic disorders?

! :
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 Describé th

lowing questions,

ure and function of nucleus.

Describe the struct
of hereditary material founq

e importance

in nucleus.
rdentify the relationships among nucleic acids (DNA

and RNA), genes and chromosomes.

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.
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INTRODUCTION

Water is an important resource for all living organisms
most abundant compound found in all living organisms, Wate
" operates in nature . It is a renewable resource as its supmyr.c‘ftl&

affected by its use. It is used in various ways, for EXamlsnm
domestic and industrial activities, agriculture, hydrg Ple In

generation, recreation, navigation, etc. POWgy

Access to water is regarded as a basic human right. Availapj
clean drinking water reduces the occurrence of v\.'a'cer-'ratmf
diseases. Ecological conditions of an area can be affected dua:e"
large-scale withdrawals or transfers of water. Water is a Shar;g' |
resource in most parts of the world and is becoming a reason f,
conflict and tension between countries especially in the context
rising population and developing economies. In this chapter yo
will study the distribution of water, Issues and problems in effectiye
utilization of water and threats faced by water resource due f

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 and
surface water in a given area.

About 71 percent of the Earth's surface is covered by wate:
About 96.5 percent of all Earth's water is present in the 0@'%
Approximately 30 percent of the world's fresh wateris P ol
liquid form held in ground water. This water IS available farl':ﬂ_ )
use and is managed for carrying out different activities. %apﬂﬁ

the fresh water is present as polar or glacial ice or watef o
Let's study some major forms of water available on Earth.




Surfacel/other Atmosphere

% freshwater 1.2% 3.0% ‘t}?{ing
e — | ngs
0.26%

Rivers
0.49%

)
oshwater 2.5

Swamps
marshes
2.8%

Soil
moisture
3.8% |

- Surface water
and other freshwater

Total anbal 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
- Yater which is saline or salty. All oceans present on tk!e Earth are
"‘“afge body. However, for geographic reference, this one large

"2er body is divided into several sectlons geographlca"\l- Th_‘e
lagey bodies of water on Earth . Pacific ocean, F tla"t!-

Xean 1
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| ake can be defined as a small standing water body whjch i
filled with a stream (source) and has an outlet for drai;genera“y
| akes must have a constant source of water, otherwise cg Watg,
draining of water may result in the drying up of |ake L:E:U%
S

generally regarded as a source of fresh water. are

™%, 7~ x F 7% -l | |r'- l"'.‘-\.‘. ' LI I"-':
DO YOU KNOW*

The Pacific Ocean is the
largest ocean on Earth,
covering more than one- | &
third of the Earth's §
surface and nearly half of "2
Earth's water surface. o

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
“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.



g 1-4 sl;il“i“gS

ings are water resources which come out from certain points on

5P and and flow on the surface of the land. Springs are good source
g;edrinkiﬂg water. The impurities found in water are naturally filtered
offwhen 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 P
percent of the world's total land area. ST ER——_ =
Most of the glaciers are present in polar mgﬂ»&"’ R e
fegions like Greenland, Antarctica, and S SRS S = S
#E_Canadian Arctic. Glaciers form when S 3 s |
;"ﬁ;:;emains at a particular location for

e 2o Period of time and s
d?;‘;fid into ice. Glaciers have an
s reae Dg”a“tv of movement and for
s oo they can move like slow T
bl g, -+ c2n be as small as AN
%mete Nd an ended to hundreds

ml'th are » g. Allah has gifted us with a ju |

0urce of water when they melt in the summers

e
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In Pakistan Siachen glacier IS one of the longest glacier and jt ;

. <
a major source of water. It is lqcated towards north of Pakistanaalﬁu
extends towards China and India. d

B 9.1.6 Underground water

One of the most useful source of water IS ground water Which |
found in the cracks and crevices In 5011, sand and rocks. This Wate?-
slowly moves through aquifers and is extract_ed from aquifers usin
water wells and tube wells. In the field of agriculture, ground Water
extracted through tube wells plays an important role in the irrigatiop
of agricultural lands. Ground water is also used for domestie
consumption and industrial use.
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Fig: 9.3 Water Tabl |
Availability of ground water depends on the water table of the area
which is defined as the upper level of an underground surface i

which the soil or rocks are permanently saturated with water. The

I

water table lies between the zone of saturation and zone of
DO YOU KNOW? - — '

An a_quifer IS an underground layer of water- wator well
bearm_g permeable rocks or unconsolidated peaatertable g surface wate
materials (gravel, sand, or silt) from which
groundwater can be extracted using a water
well. The study of water flow in aquifers and

the characterization of : :
hydrogeology. aquifers is called

¥




ter used by the
, v :
ilability ofgrolm;mlnes the stat
N area.

ynd W@

be defined

rreshWate! Gt | as the water whi

il P iobal water su r which containing less
SEdig?r; the oceans T?-|e al water supply Is Suf'ledf in the pewioan
ng for drinking ps.;r 0 remaining 3% is 'fresahine in nature andu_s
?rieshwater available En sEeasr? e O consumat?r' which can t:Z
permanent ice sheets th 2?&‘_"‘: 69% is held bit{z';' Cl)f the total

: IC regio glaciers a

accounts fr.:'ri :2@3?2:;?* 30% of tl‘?e fc]t;tr:-.r.[lﬂ;:-j erground wa?ec:-

in lakes, streams, Sp?f:g‘“;atir supply.

etc. Minute

ﬁ-esh wate
- _mounts of fresh
” water are also stored in the soil, th
, the atmospher
-

~andin biological organisms
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d Pakistan Wwith nlenty of fresh water reSourcag n

Allah has gifte er. rainfall, and groundwater. Riverg

face wat an
the form of STJarKES constitute the surface water resou,-ceS;
nly based on the flows of

| | | al
stan river system l; main ' 1 the f i
1 its tributaries. Five major tributaries join Ingyg oﬁ

River an '
II:duZastern side are Jhelum, Chenab, Ravi, Beas and SUt|ei;
tt:Jeesides three minor tributaries are the Soan, Harow, and s;

- Oan
hich drain In mountainous areas. A number of small tribyt
W

: : aﬁEs
also join the Indus rowards its western side. The biggest of Such

tributaries is River Kabul.

ute about 70 per cent of the annual rajnfy

that occurs in the months of Junée to September. These rains in mogt
instances bring floods which damages our mfrast‘n,u;ture‘r
agriculture and overall economy of the people of Paklstaq. If
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 yegr_huge amount of flood
water drains into the Arabian sea without giving any benefit.

Monsoon rains constit

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

useful source of irrigation.
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oA K12 TAR | b Ak 5% 2%
gifted pakistan with abundant water indu

rjvers flow down from the Himalayan
: range. Melting water from

S glaciers adds to the flow of rivers.

- water resources are useq In three
akISta ories. Fif‘St'Y, .wat‘er 1S bEIﬂg USEC! In Fig: 9.6 Utilization of water
d catetgc sctivities which include water being by different sectors.
domej :nking ~cooking, bathing, washing etc. Secondly, water
560 for rortaﬂt role to play in industrial and manufacturing sector,
- ndustries related to metals production, wood and paper
arex@™ L omicals etc consume large quantities of water. In
produci; water is used in processing, washing, diluting, cooling, or

adustr!
|:.r:nspﬁﬂ"fing a product.

v the agricultural sector of Pakistan is largest consumer of
o Yfpakistan has a total area of 79.6 million hectares. Out of this
wate:27 percent of the area is currently under cultivation. Almost, 80
- -t of the current cropped area Is irrigated with the help of
anals. Pakistan has one of the largest canal system in the world and
«ohas 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.

93%
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1
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=

ate -
'8 Used for Irrigation. Water is used in

' - .

Fig: 9.7
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031 Issuesand problems of water resource Utl"zatiqn

in pakiﬁ‘rﬁ.ﬁﬁ

vou have learnt in the pervious sections that Pakistan Wate
0 e learl | :
-esources heavily depend on winter snowfall and monsoon raine

This weather phenomenor i._S Iimited_ to certaén areals a|pq the. r
the country receives very little rainfall an DEODSE: IVINg in Such
-reas have little or no access to surface water. Summer Seaso,
hrinas along witn It melting oii ice and monsoon rft-ilns. Water from
the;ﬂe cources is fed into our river system. ).AS water ﬂo?”s dUWn, It
ceeps into ground and makes its way to agwfers where it stays ang
< available for extraction. Currently, Pakistan water resources arg
declining and are being degraded becauseé of various types ¢
sroblems. These include over-exploitation qf-groundwater, Misuse
and wastage of surface water and vulnerability of water resource:

to different kinds of pollution.

est ot

In order to increase agricultural yield and feed the ever increasing
population, groundwater is either pumped extensively or too much
water is diverted from the rivers for irrigation purposes.
Consequently these practices results in the formation of salinity
and degradation of fertile land. All these factors can lead to the
sroblem 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,

Fig: 9.8 We need to use wisely o4 o
ground water resourcé-

=
-
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pess to -lean drinking water is one of the leading cause of
of @ s of diseases, for example, diarrhea, typhoid, cholera,
ont tyP ry etc. Hydropower is the cheapest source of
s topography has the capacity where large dams
ybutlt anid evﬂry’ year a huge amount of water can be saved .

prOVIdE electricity. In addition to this, dams
n effective harrier to floods. Pakistan is an agricultural
- is the key for its survival. A big investment in the
dams and large scale construction of new water
step in conserving water resources of Pakistan.

sakistan is among the list of those countries which can be severely
the climatic

shanges. In the backdrop of
hic scenario water
PNl ecources of the country
bould be vulnerable to §
armful effects of climatic
thanges. So it is essential
hat proper water
nanagement strategy
nould be devised to tackle
challenges of water Fig: 9.9 Tarbela dam: a source for

& |

roblems, electricity and irrigation.

9.2 Methods for Reclamation and Conservation of Water

Cteda |
eg;’s water scarce environment reclamatlon and

sufttm attention and is a well-estal > racti
l's and eworld Historically water is b cycled for DI
e it ha:e:—z water molecule has been used countless tin
f 1091(‘: | ached us. Water con '-'~? y circulates thr

Alcycle, from the sea, to air 10USly
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The term reclamation of water means to reclaim usable w
waste waters and to use this water for irrigation angd for oM
purposes. Reclarnation strategies are initiated at places Othg,
abundant waste water is generated. There are a ﬁum:herﬁ
methods for the reclamation of water from waste water, One .

strategy is given below: € Sug,

. 3_!.__ 2eT Bsuur{‘@ :

ater fro

N

—
1

1. Sewage is sent for primary treatment in which wat
: ty o _ er is
separated from large particles after which it ent
. A - - €rs
sedimentation tanks. Solid particles settle at the bottom an
waste water is separated. ¢

2. After primary treatment waste water is sent for secong,
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. Water is then
disinfected by ultra violet light (UV) or hydrogen peroxide,
Finally it is added to groundwater or surface water reservoirs
where it stays for several months to be further purified by

natural processes.

e e e Ty T

FOR YOUR INFORMATION e
The idea of applying waste water to s S TPRERES .

cropland is not a new one. Scottish
- "sewage farms" were operating in 1650s
- 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,
- in operation since 1897, is one of the
- largest reclaimed waste water operations ¢ uich "
utilizing system of waste water ponds. e

B

sewage W
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o Proper water collection pipes
can transfer rainwater 1o a tank

or the building's main rainw
harvesting pipeline o

After collection, the rainwater
should be filtered before use
"€) The remaining water could

be connected to a rainwater
harvesting well, deep enough
to connect to the ground water

table

jevel.
- of the measures

which can be followgd
i achieve this

objective.

"-h-.g._-

Fig: 9.10 Rain harvesting system

¢ Youcan save some precious water by
following some simple measures like
dosing the tap while cleaning your
teeth.
* Inyour home, make it sure that taps
and showers are closed and do |
"ecessary repairs for leaking and
lamaged water pipes.
Ra':s%::?er can be_collected and can |
Orgardening and washing. 3

In the field [
of a
be ved b griculture water can

Migation ¢ the the use of efficient
drip irrigEChnlques for example,

'mgation_ ation and overhead

Fig: 9.11 Over head irrigation
system.
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e One of the useful practice to reciharge' the undergroyng
< to dug recharge pits for storing rainwater and stop
water. These give ample time to the land to recharge 9

water supply. _ |
& Increase in the vegetation cover and planting more trees

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

season can make water available for use in the dry SDEHSfUl
irrigation purposes on one hand and control flooding dUrinr
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 limjteq
Water resources are being under threat due to unwise anﬁ
unplanned human activities like growing trends of urbanization

u”atﬁr
runnﬁ
rDund

Can

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, o

airplanes and ships.

e T T




ind
on,
ter

. ree effects of climate ;hange and changes in the overall
t2dve iors have made significant impacts on the water
(@ pr..ﬂ_h-_-;g_;1t. on planet Earth. Let's study some of the major

wrees P e -esources in some more detail.
s/ . 1"|,1'l.'- .

Liac in ONE way or

’ ._:Cti‘\.rn St £ 4

HL..'ﬂ.-.ﬂ' ' are 3 major reason for
peot"® - tion of water
the P~ water pollution Is
re:‘*?“Hr .aDSUt py industrial
prov>” " qunicipal wastes,

yaste>’ .| wastes, fertilizers,

lute water by Fl@: 9.13 Water is contaminated by
n chemicals like acids, effluents from factories.

EdeJ salts, detergents, phenols and other compounds into it. This

am;d wéter is highly toxic that may either Kkill the

Fr)nicr(mrganisms 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 pollgte
water thus decreasing the fish population and that of the fish eating
birds, Other agents of water pollutants are bacteria, viruses, a|g§e,
fiecal wastes and other pathogens of typhoid and cholera which
Make water unsafe for many purposes. Sewage and runoff from
“ms, contain nutrient elements like nitrogen and phosphorgs.
"a9e with these qualities can be a reason for the excessive

m;:ic Plant growth, and result in a process called eutrqphication

i mcmatra#ses algal blooms and damage €COSYStEH ;f°f m:;

Preag UVEratbltat Oil and petrol also cause water pollution Wri

™ M ne water surface and prevents penetration Of 5=
J0foxygen in the ocean water. i
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a process in which

0 d
E' i -'EJ' y L I 'E} - |£] kﬁ.Sr
-—' - - o I ; ..
x a - — {U ‘ lt : : a

dissolved oxygen In the water.

eutrophication 1S

Globally climate change has resulted in heavy rains Causing flogg

and extreme hot and dry conditions. Although these two Conditige gg
are opposite to each other, a quick glance at the water cycle shows tre
that during water cycle water evaporates from the sea angd lang ho
and returns to the earth as rainfall and snow. Global warming and !
rise in temperature has resulted in higher rates of evaporation gy We
warm air holding intense rainstorms, bringing large amount ¢ an
water which flows down into the rivers and streams. The s de
remains dry and it increases the risk of drought. One clear evidence ar
of climate change is the shrinking and melting of glaciers which se
have already been noticed in many parts of the world. :
dis
FOR YOUR INFORMATION lac
It has been predicted that S
- most glaciers in Tibet could . ° PC
melt by 2100. And while it was o° = 5
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.



iNd landscape Changes
of urbanization has resuited
of residential and industrial ar

e amer 4 | :
peloP . as are the main Source of point-source poliution

e " rrends generally suggest more €CoOnomic activities
ni7  opment. Development of roads, infrastructure and other
ivities put Stress on precious natural resources InCluding

€as in large Cities.

vastewater combined with untreated industrial waste
sus threat. Ill managed sanitation system and sewage

?S; f;miesrftﬂis the threat to water bodies. Often the nearby water
Ing L‘Ud,es are used tfog
Ind oleasing untreate
Ind water from urbarj area_s
of M ;dindustries. iversin
0il @ geveloping countries
ICe we more like oOpen
ich ewers than rivers.

Garbage collection and
disposal facilities are
acking in most cases.
50 one can see
wythene bags and
Mher solid wastes in
Teams and rivers. In
Mese conditions  fish
"0ulation has almost
“Me non- existent

Fig: 9.13 Urbanization results in haphazard
growth of urban landscape.




Coastal Urban centres dump
untreated sewage in the sea
which results in the

contamination of beaches. hljrr
This not only affects the 4ff€
marine habitat but it also con
poses a serious threat to those fty

who visit these beaches for
recreational purposes.

, City beach being
DYy sewage.
Yet another problem is deforestation or cutting of forest, T+
cut to clear land for agriculture, for the establishment 01.’ inzes are
zones, infra structure and for the development of residentia} -
Once the land is exposed it is open for all types of environ reay
haza'rds. Eiposed land is vulnerable to the process of erosionm‘:t?g |
results in the loss of soil nutrients a o |
land is lost. Nd Cons e of the

CDﬂtaminat&d

-

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

Fig: 9.16 Deforestation exposes land
for erasion.
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+h is facing serious challe .

n I ‘] : dallenges

hé gart vironmental degradati wes in the form of i
ge enVvIrot 1t 0" Guation, as wel| as bre Climatic
B . ; ese pr e | ¥ - SSur

chd an acti i1 All these problems in One way or th €S due to

h”mt‘ﬂﬂ the water resources. A strate | € Other are
- I -t N N

gy for the
the need of

Protection and

affec ation Of water resources is th
'€ hour for the

Condensation
ol torage in the
imation atmosphere

Evapotranspiration

s,
.
N

water storage in s Evaporation

= _,,an‘-'".
ce and SNOW Spring
Snow melt Surface runoff

runoff
to strams\&tl‘::ﬂ flow

-

ntiltration Water
storage in
oceans
Ground water storage -I-

F

¥ 917 1 - .

Wdrogne~ '21er Cycle explains interactions between
"Im‘ dhr; :'* ang liH",tJhpthﬂ. E’U"m d *

B for . S Into the atmosphere produces PreCIENTaISE
Sther F'lh::l .I; ;_ -aps and dlp"}q. glm_ ice * -ausing
Suay b, . oS through the Earth to become partof

" = .
Uine sea Nl
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the pervious sections that water used for h

in quantity. Only 1% of the total amouman

arth can be utilized. Due to this runtnf

is growing and its effecfsamn
dr

bhetween different COUNtries o |
andg

Few oo
- N OF GROWING WATER DEMAN,

ﬁuu!nﬁm*hnnﬂtlﬂ
iVIunnﬂd

Ansumption = -
i {ﬁ[tﬁi;ﬁl\[]'[ {"Ir] I”!*dl'lfl E
water resources

ition Ol ‘
, rising tensions

irt‘tl"['] {"H

\ different parts of the world.

‘or our curvival and Its scarcity affects every s
ry ﬂhEre of

vater is vitall

Wwater i Holitical, economic and it even threatens the heajt
m. Water scarcity has already lead to 91‘0\: of
ter resources in many places around the WG:_?‘J
o estimates approximately 2 billion peq d
eas faced with water stress and its Scarcia:e

=or the last many decades there has been a sharp rise in huma
population and this trend in human population growth has beeng
major contributor to water scarcity. Population growth limits the
amount of water available per person. Growth in populations
d and competition for water in the field of

means mounting deman
agriculture, domestic, industrial, and municipal uses.
demands more food and more wateris neededto

In agriculture sector water Is mainly used for

lﬂiit{\r
t't‘aﬂ‘li‘fﬂt
t..““r rL-‘f{H:]I

nations |

s

life 1.€ social,
the ecologlcd syste
nressure on freshwa
According to one of th

are currently living inar

Population growth
produce that food.

irrigation.
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_aus resource. countries around the
g it sure that their water resources
km? ,,Wéilnble for use. Water shortage
é ﬂ{f L-?,ausf-:' of certain conflicts in many
’l::: the world, The bloody conflict in
‘OL

that began in 2003 and killed as
g | tarted, in part, over
fuls 00 Africans, S ' '

M g5 t0 2 i

T lenty of water is misused and is wasted. Overall
this activity for about 70% of the total usable water present
I

nts .
ygricult agﬁﬁﬁurm productivity determines the status of global

apally: 19 ilability or scarcity of water directly impacts
ety 521:2 egli\tgaall IevelY Keeping in view the current trends in
. mtuth t is expected that food demands at the global leyel
pulatior . ble in the coming few decades. So food production
water and put extra pressure on the already

ater resources at the global level.

[ ' ising trend towards
sect of population growth s a rising _
*YEt a]ﬁ;ﬁ;tia;r?. Water is used in industries for carrying out different
msit;es ¢or example cooling, processing and disposal of waste
' /

ter resources is growing trend of

uanization especially in the developing countrigs. Over popul?tegf
dties put pressure on the water resources and lncrease_d levels ‘

wlution deplete usable water resources the_reby 'm_akmg people
Wherable to water shortages. At the same time it increases p_e;
@pita consumption of water. These circumstances cogplef{d w;c

Uimate change could have negative implications on the l‘wehhoc:ds,
“‘“" and security of the people especially in the developing worlid.
:ﬁ?r?i;at!t has been established by the INternaBBie
gy, oS that water related diseases is the major heatt

Man r
| -HEcIY Parts of the world. Children are m
& |SeaSes_ ‘1

inother challenge to the wa
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Availability of clean drinking water is a major challenge atthe gjqy,

level and in many parts of Pakistz_ar*n_._Usua;lYt M:\Dwma?;rafnd ©Speciy)
young girls are given the responsibility to Effc ey rohm farﬂung
areas for their families. This i‘n fcurn af ecdfjcati?:;r: leaIFh_ ang
diminishes opportunities for continuing theire a aCtMtieS.

jong 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.

B 9.6 SUSTAINABLE DEVELOPMENT OF WATER

RESOURCES OF PAKISTAN
Pakistan has sufficient water resources available for consumpﬂgﬁ |
Surface water and ground water resources are present through it '
the length and width of Pakistan. Monsoon rains bring huge am‘?;is
of water but due to poor planning and mismanagement =
valuable water takes a destructive form and cause floods:

® @
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$an needs a <ound water conservation plan for avoiding water
famine and any possible ecological disaster to happen.
fing are some of the important measures for sustainable

Mhnment of water resources of Pakistan.

sroving planning, management and community participation

be utilization of local water systems.
Seffective utilization of water resource there must be a

jlar programme for cleaning canals and waterways.

lige amount of water is lost due to seepage from canals
8a. Proper lining of the canal system could reduce these
nt irrigation techniques can reduce water loss. For
mple drip irrigation delivers water directly to the roots of

§and save precious water.
3s for the conservation of environment and to check and

rol those factors which are contributing to Its degradation.
plishment and maintenance of proper sanitation system for
ring less contamination of local water bodies.

taining a proper check on the extraction of ground water.

age of flood water during monsoon season by construction
all dams especially in the barrani areas. |

ching public campaign emphasizing conservation of water
levels.

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

ITABLE WATER SYSTEM

later or drinking water can be defined as the water which is

d safe for consumption both for humans and animals.
earnt that natural freshwater sources like springs, lakes,
10t contaminated by human activities, provide safe
numan consumption. | i el IS
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ater R%ﬁt

r coupled with poor Sanita:
pes of diseases like diarrheg ;
ditions account for nearly two million 4
the age of five béing the major Victims e hs
before I IS prt%lmped for distrit IS b
rer comes from surface water |ike

; Warivers, lakes. This water has highmlan Mage
minerals, metals, compounds cﬁevﬁ[s_
d to this, groundwater is low in vagental'ni 1__.
des and sulphate. N ang

_] I'-;' 1. ! :

water reservoirs,
particulate matter,

chlorides. As oppos€ed tt
contains hydrogen sulphi

——
- -

Coagulatiori- Special
compounds remove the Sedimehntation- The dirt settles to the
dirt particles from thewe Er bottom and the water becomes cleaner

1.
%
From wells,lakes | LaLg s, mm‘ X
or rivers T | e pre— 5 —
to the treatiment ?- 'm |
plant - - - $

Fy

(r

Filtration- water passes through Di_ﬁinfectibn'- ‘
! Kills the germsjjy o

filters to purify it further. -I,‘ - I‘ \
Bl - g -} | 10l .
L8 BN SN | H || —
: l | l - fl I\I ® water
. v Y4 S ———— | - \.,I-.____ r
N to your

home

T R e T

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 ;_i;__
pre-chlorination for removal of dissolved iron and manganese. Wt
IS passed on for further chemical treatment using alum,
ferrous sulphate. These chemicals help in neutralizing
the precipitation of metallic ions and particulate matter. #if
treatgd waters proceeds for final filtration process. This M-
done in stone/gravel filter beds or activated carbon. After = o
'S processed for final disinfection. This is done by an oXidét
chlorine. After final disinfection, the treated wate
distribution to different parts of the city. 5
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KEY POINTS

T i e i e,

ays Including
hydropower,

Nnavigation,
environmental protection, the disposal and treatment of

@ Water is a vital resource used in varioys W
direct consumption, agricultural Irrigation,
industrial production, recreation,

sewage and industrial effluents etc.

T ST W e I e e g

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

Earth's water.

Apprommately 30 percent of the world's fresh water IS in
hqurd form held as ground water

e

i

Lake is a small standlng water body ‘which is generany
filled with a stream (source) and has an outlet for draining

water e o=

Glaciers are made up of snow that falls over many years
and compresses mte large i iCe masses.

I TET L T

Freshwater contains less than 1000 mHIngrams per liter of
dissolved salts.

el gL wa e e !

» The uéage of water can be divided into three broad |
categories i.e. domestic consumption, commercial/
|ndustr|al use and usage for Iand |rr|gat|0n

R s N i T = = e i B SN SN R

'. The total geographical 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.

' S:’EW glass of water consumed contains water molecules
| wat have been used countless times before and in this
s all water on Earth can be reused again and again.

Pr
e:zlst“res on water resources are increasing mainly as a
of human activity - namely urbanization,
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Igﬁ;* > _ eased 1iving standards, growi,
_— ~owth, 1N° 4 pollution. g |
I'_- Gpulathn %Orwaterr in_ . 3 d " | pl'
; 4 pompetitlog—*""ﬁ#-*ﬂf S CBUSed bY|n ustrial WastEs
| CO pollut'on mland, cities, and f ! I
—eshwate’ Pe " as far S aCto |
[O jis runoff U005 of sediment -
| sewad® ndthebu'lg,!{ﬂ- — : ‘
| effluents@ '-J'T;.-;re shrinking, and this treng has (
ﬁuntai” [aCIeiderabW in recent years due to Climate
f acceferated ity . /L J
s the process by which cities and oyl
nizati | | ‘
< ggEZmpand grow into larger arees.
¢ Seforestation iS 2 process by WHICT TOICSE SIS 5 |
removed and the land is utilized for other uses InCluding :
agriculture, industrialization, resources or settlements; :
e Poor water quality and unsustainable use of water c
resources can limit the economic development of §
country, harm health and affect livelihoods. |
¢ Potable water is water which is fit for consumption by C
human and animals. | 5, 1
";_" | & Population growth isamajorcontributortow:at‘_er;scarc@g! le
R Growth in populations means mounting demand and ;
Ay competition for water for domestic, industrial 23 b
T municipal uses. _ Rl
¢ Agriculture accounts for approximately 70 pe ¢
global water use and for as much as 95 percent of We= d

re-based countries
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EXERCISE

the correct answers in the following

n. Rivers
d. Underground water

Oceans

1’- bet | ‘ ‘..
. Solid b. Liquid
e Gas d. Water vapours

Blaciers resent in wnich cne
he foll

. Europe h. Antarctica

- Africa d. Asia

Bawater (s bhasically Innadure.

. Acidic h.saline

. neutral d. fresh

capt of sustainable development

;. CONCe] bt 1IN -00lE-R"2
jcourac
“orm of growth that meets current basic needs

4 eservatlon of the resources for the need of future

jeneration
fchange in all respects of life
rowth to meet current needs, preservation for the

"?i~r ds of future and change in all respects of life

Emany percent of the world water is suitable '
ssman use?

b. 10% .
sSthan 1% 4.40% ~ gy
l;.. e LT lTI.'"- _':‘
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7. Waterthatis safe to drink is called

a. Tap Water h. Potable water 45
c. Distilled water d. Non Potable water
8. Which human activities need the most Water>
a. Personal hygiene bh. Cooking
c. Irrigation - d. Drinking 7
9. How much of the global water supply is foung ;
oceans? '
a. Lessthan 28% h. About 75%
c. About 87% d. About 97% _ B

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

rocks? :
a. Transpiration b. l_n_ﬁltrat_ion

c. Precipitation . Sublimation

11.Which of the following statements about the water

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

balanced by recharge.
o. 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 zone is called:
a. Watertable h. Aquifer

c. Aquilude - d. Sedimentation zone




. +E£§_f_.-._:.f' __.-._.. o v:

Which one of the following is used in disinfecting

ter?
_Bromine b. Chlorine

e ———

£ lodine d. Fluorine
"i

sich of the following can contaminate an aquifer?
. Land pollution h. Air pollution

Extractlon machines d. All of these

s short answers of the following questions.

i
4

enlist various forms of water available on the Earth.

What do you mean by underground water?
hat do you mean by freshwater. Why it is important to
.?
that do you mean by potable water?
n water resources.

ﬁ 1list major pressu res o

".*“‘ ve three main measures for sustainable d
:water resources of Pakistan.

evelopment

water

g '-III ':"-_ | l.' I L § = Wi
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fresh water avai

Wi '
th an €mphasis on Pakistan. s W Carty
2. The ley '
e el of ?grlcultural Production g direct|
| availability and effective use of water i 't
INPUL. Justify the statement, o 4

Describe the existing ways of uti

lization
reésources in Pakistan. o wate

4. Ex_plain the issues and problems Pakistan is facing i
utilizing the water resources effectively forits people.
>.  EXxplain the methods of reclamation of water

5. Write an essay on conservation of water.

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

5. Describe the implications of growing demand of water in
the world.
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INTRODUCTIQN

Development and

L ]

prosperity of the modern age has

'Mproving the quality of life and the living standarg ;efsmted In

throughout the world |

. But this development ang Pegp, {1
bee_n dccomplished by paying heavy price in ?;Ospe”ty haz Ggf
environmental d | | | ch hona 3
| egradation and climatic change which pa oP€ of |
!mpagts. No matter how developed or otherwise 3 Nation *}re 9'%;
Inhabit the same planet Earth and we have to tackle the isssd We 3 y

challenges of environmental degradation as mMember sfsand ’

International community. In this chapter you will study SOme thhﬂ f

serious global environmental iIssues, the legislation addressihE .

these problems and possible measures to control them. s E}
10.1 REGIONAL AND GLOBAL ENVIRONMENTAL ﬁ
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 — |
farmlands. There has been an Fig: 10.1 Forests are being clear®t
increase in the use of for agricultural purposes

nitrogenous fertilizers and irrigation practices. These have a di

impact on the environment. Land erosion, water l0gging I:-

salinity of precious agricultural lands have resulted in ged
degragiation. Natural ecological systems have been dam?
affecting the biodiversity of an area.

_—




Ozone Layer Depletion

[‘_0_45 kilometres above the Earth's surface, there occurs a
B ozone encircling our planet. This layer is present in the
of .re part of the atmosphere. It shields the Earth from most
-;3';--..5. radiations coming from sun. onne layer is capable of
.~ 97-99% of the harmful ultraviolet radiations that are
{ by sun.

4

letion of ozone became known to us in 1985, with the
~rv of a big hole in the ozone layer over Antarctica continent.

= of ozone is caused by commercially important compounds
chloroflurocarbons (CFCs) of which the m_ost lmportaniz IS
‘When a CFC drifts up into the stratosphere it releases_actwe
' which reacts with the ozone molecules of ozone shield. A
- 5:7’-_&-. 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.

depletion of ozone layer, higher levels of ultraviolet
reach the surface of the Earth. This causes skin cancer,

cts, weak immunity and damage to crops.
I —

BN RSRENST, FITT LS e L e

-=_'_'.--,-;r_,"-"*‘=f'f ~"f=§,,_"_"_'¥£_"ﬁ§*;} PR A ;jﬂ-.,;'f“-- -
i e S R T — (i A

B e e )

- ¥ L
L - -

1t | i
-'I =

o - — H i T
F' 3 -
B

L
B ¥ e .
g = = e
Y -
LY
e




i ke
- . ctions tak
il - r'] rea
_,Dne-*de.ﬁtroyl g nder Certaln
» most P he StratOSDhere'

1 t 0
_~Anditions fer to the pal |

e atmosphere | it is
the atmgsailthe 'ozone hole rtbrl-l;gion
deplete 5 hole — it is @ vas i

he upper re.
frjerte ic |less 0zone than elsewhe South Pole

" 4

10.1.2 Global Warming and Green House Effect

The greenhouse effect In the atmosphere cause g_lobal f”a_”‘_‘i"ﬁ-
The carbon dioxide in the atmosphere allows solar radiations t
pass through, but does not permit heat to radiate back into the
space. Instead, the heat is reflected back to the Earth's su
which heats up the atmosphere of the Earth. During the
several decades greenhouse gases have accumulated to sucha

extent that the earth's temperature has increased by 0.8C as#
result of this phenomenon. i

The global warming produces harmful effects such as melting &
pou ice esulting in rising of sea level, changes in the
Ehattfem' migration and extinction of some animals and increet=
€lrequency angd duration of droughts and hurricanes.
Greenhoyse effect and
the rele
"educing the tremar s
ue
eleCtricity’ 50 IS Can also be r

ar energy et

'._.I




. ‘ Reflected
back to space
Incoming A & '
solar radiatinns‘ ‘ e Re-radiated
Absorbed by out of space

-~ =1 WL TV e s Rt L L .
Fig: 10.3 Global Warming and the greenhouse effect.

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

I0St greenhouses look like a small ¥
ass house. Greenhouses are used =
I grow plants especially in winter. S
feenhouses work by trapping heat
m the sun. The glass panels of the
2enhouse let in light but keep heat
)M escaping.

Nis one of the most dangerous forms of air pollution. Itis a |
ad phenomenon which affects the living and non living il
ually. For years it can remain in an area undetected and for
Onitis called as unseen plague. Technically, acid rain is rain
| '":-?7-': amount of acid in it than normal rain.




-=in and acid snow,

o and gases that are given f

n on fossil fuels especially m:;f

t to produce energy, the sulphur that is
o< with oxygen and becomes sylphy

| | in the air convert
| rime some of the mtrog_en in i converts
dioxide; at the SAE hur dioxide and nitrogen oxides in the

| smMOK
Acid rat ISd Jutomobilés that ru

caUSEd DYy

ctories an
{Ehen these fuels are burrj

present in the fuel combin

ide. Sulp . .
||Ve n rainwater to form sulphuric acid and nitric

containing these acids Is known as acid rain,

into nitrogen 0OX
stmophere dissolvVe
acid respectively. Rain
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Acid rain can also damage §
buildings and historic
monuments, especially oy
those made of rocks such [ . >
as limestone and marble § , #
containing large amounts & o S
of calcium carbonate. [EEEESEEFTN

Before acid rain

Acids in the rain react with
stones to create gypsum, which then flakes off. =

calcium compounds in
o

related to acid rain is termed as stone cancer.
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s this acid rain falls on buildings, it g |
, _ , S0
etones and mortar._When It falls on plantswig di!;sﬁives th:e
s and retards their growth. Falling on th:‘a earthagefs the_|r
olves aluminum salts in the soil and wash , acid rain

1 alts €s them into riv
Nakes. These slalts In higher concentration are Poisonous to f?;i
ather marine life.

b4 Desertification

ertification is @ process whereby a productive land either
ugh climatic variations or through unwise utilization by humans
' degraded and changes into desert. Sometimes a particular
i experiences high and sustained temperatures lasting for
the with infrequent and irregular rainfall which leads to dry
jit ons and drought. The overall impact of such sustained harsh
sitions result in failure of vegetation to grow and sustain itself. If
'canditions in such an area are being aggravated Dby

arazing and deforestation, the situation becomes worst and
srtification occurs.

nother major reason for desertification is the excessive use of
for agricultural activities. In order to feed the growing

Jlation, farmers use land excessively for betteryields.
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and leads to its degradat: |
e IS gnot given proper time t?at:-oe?aﬂﬂ

os unfit for further crops grgwr-eshf
layer of soil DE_CFJmES VU|nErab|e tﬁll]g_‘:
. hostile conditions are sustained?;-'?
process of 1and degradation oy,
+ive land changes into desert Ugg

‘he world are characterized by different gy

| ions of il : |
D!ﬁcere-nt rengc[i{i)t?on& ~hese conditions sustain themselves Over
climatic €0 s. On the basis of these average Weather

: an ed . P i g "
per:gif:oifs Tae ga: say that a certain area has a particular type
Clci}mat; Climate of an area depends upon 1_:he amount o-f--sunljjﬁ‘
G ' hic factors like altitude, dlsta_.n-ce-fﬂam

receives, some geographi : , g
sea veg‘retation cover available, wind, rainfall pattern, topc graphy
F

of the area etc. In recent past there has been 5”-
sccumulation of greenhouse gases in the atmosphere which fi
resulted in global warming. At the same time effec
keeps the temperature of the Ea rth suitable for many llf ‘Orms.

‘has res
of Greenland's ice shel

L
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e of carth wo
| , t uld
' oW €| L\ S LS S GITHICult
.,.- | Obal temperatures

_tﬂht‘f:H - LyEals ave Deen Increasing more
jstoric l't“w“’ =NIOWS and this increase has been attributed to
ng amounts of the greenhouse gases which are trapping
At the global 1evel cdimatic change has Mmade significant
I"IthE‘E‘anur"m ent.

» 1)
rapidly than

Hon to a rise in average gliobal temperature, there have been
c anges that indicate that climate indeed is changing. These
shortenmg of winter, fast shrinking of Earth’s ice cover,
f coral reefs due to warming sea water, increase in
-o-borne diseases, rising sea levels, increased precipitation
fetc.) in most areas and extreme weather becoming more

of
) Sponges and seaweeds cover most of the surface I
f Coral reefs are affected by warm tempearatures.

, !
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|y {
- and household activities use che i P’aﬂei
;]g these some chemicals are harrn::als | degp |
4 the environment. However, there S8 diﬁast
e : . a | ‘
o4 | released l? thlieviennvg:?nm?nt have tr:E | e ef;

arce > - - | - or
f;me chennﬂa';;mful and dangerous of chen?icaﬁsaglsms ang th: " IIe
F;Oteﬂﬂalt Deg 3 wholé: Such typ€ occur in | A known as peopi
environt ent;stes These Wasl€sS can quid, Solig or il’Ithlel
. N ' | 0
qaseous forms ¢ Dro

rial sector releases certain solid wastes which ar
[ndustr!

: : € nop. ¢

_ dable i. do not break down by biological prgce5825 ¢
biodegra and as such for a longer period of time, Such s CYC
#

&

ble i.e these :
in on :
and Ferne de polythene bags, plastics etc. If these jtems are

rial inclu .
mate ore serious threats.

hurntin open they poS€ M

Hazardous wastes include used chemicals 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 health of
living organisms. Dichloro-diphyenyl- trichloroethane (DDT) is yet
sno'tr;er hazardous waste which has serious implications on human
ealth.
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™ je and other living things living init. Natural disa
i 4 ) Ste
Borm of 's may be
loods

Irc ghts

ich

Cal plcanic eruptions

e arthquakes

iclones or Hurricanes
K valanches

| yrest fires etc.

¥Yolcanic eruptions
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. Hurricans

Floods

Fig: 10.9 Natural disasters.



two tectonic plates moves
suddenly against each other. The

rocks usually break underground
at the hypocentre and the earth
§hakes. Waves spread from the
epicenter, the point on the
surface above the hypocentre. If
quake occurs under the sea it
can cause tsunami.

TIDBIT

Japan is the region in the
world where earthquakes
occur frequently and are
of severe nature.
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BBR YOUR INFORMATIO

: larthquake of Oct 8, 2005
MWagnitude on Richterscale: 7.6 |

100,000 injured
(71,884 houses completely
ymolished.

" 2 to World Bank Report)

DO YOU KNOW?

Richter scale is
used to measure
the strength of
g earthquakes.

l

)€ defined as a violent disturbance of the atmosphere
inds and usually rain, thunder, lightning, or snow. It
onment and results in severe destructive weather.
derty 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 ”

IEing in road blockades, fire accidents, break down of |
18ystem etc,

125



in which a change in temperature betyg,

tmosphere takes place in the east-centraj Equatyy ¥
lled as El Nifio-Southern Oscillation (ENSO)W-__:

A phenomenon

ocean and a _
Pacific region Is Ca

N the

£| Nifio and La Nifia are two phases of this cycle. La Nifia is the o
phase and El Nifio is the warm phase of ENSO cycle. ENSO'."‘:
make profound impacts on ocean and all those processs
associated with oceans. Apart from this ENSO cycle also affet
global weather conditions.

ENSO cycle lasts for 9 to 12 months and is repeated aﬂef ”
three to five years. The warm phase occurs more frequenty %

-

cold phase. El Nino or the warm phase effect climatic co
daround the world. |

TIDBIT s

El Nifio means The Little
Boy, or Christ Child in
Spanish. La Nifia means
The Little Girl in Spanish.
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| ults in an Increase in the
\lif0 r€5re in the region and cause
[0 ratUI50 causes torrential rains
& Ita

(B

| and South America and

S climatic Change around the
aCross the west Coast of North
warm water reduces the fish

d by floodin
ng r":i'lm:'lfaﬁ%z—l983,. and 1997-1998. C _ |
s 1966'he worst affected regions. La Nina IS responsr_ble for Fhe
:weref}i cts on climate as El Nino. For example, a major La Nina
-telegaes caused significant drought across North America.
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0. 2.4 International Laws

We as citizens of the world

with each other different Natural reso

addressing the envi
because these

development.

S introduced i Lonv
Stockholm Conference on Environment in 1972, s on’
Conference the need for legislation in the field of e

nvironment has

ol
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ssues in focus are destructiorjl of
and global warming,

| ' tlands
in € ered species, protection of we :
e en_dang i dumping of hazardous wastes,

| ties
eration has fostered by trea :
et intergovernmental

national laws and

level _
agreements finalized by

At home countries are having

'éiﬂgr;jproted the environment.

ironmental laws can be summari_zed into
ly pollution control and remediation and

iing is the list of some of the important international laws

ning to environmental issueg.
“ention on Biological Diversity |
vention on International Trade in Endangered Species

mework Convention on Climate Change

yof the Sea (LOS) ‘
“holm Convention on Persistent Organic Pollutants

ICONTROL STRATEGIES FORTREATING
ARIRAND WATER POLLUTANTS

- @an be defined as the process by which harm

s are added to the environment. It is any undesirable
5. Pollutants ma id. | e
- y be SOIId “qUid or seous chemicale
3 byproducts or wastes, g P e g
el age of industrialization fossil fuel
2 €nergy which in turn have resulted in \

the environment that adversely affects the living
and foog. 1 ese chemicals p
€Ntal problemg Suit
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Pollution (

Pollutlon May result from the e <
INComplete burning of fuels M
such as coal, oil, petrol and . %
wood. Air pollution due to [
human activities includes
exhausted 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 @
damaging effect on both plants and animals. Generally these § -fop
pollutants cause photochemical smog, acid deposition, green g

house effect and ozone shield destruction. You have already studied e

in detail about acid rain, green house effect and ozone /¢t Eﬂ"uti
depletion. . Uﬁ:‘*
mical S

ollution is photnchemi.. logg

One of the more common effect of air p unlight 2 S i,/

smog, a mixture of smoke and fog. Itis produced Whenasnd Jnburtt
ozone in the atmosphere act on oxides of mtro::gtaﬁts smod & B &
hydrocarbons released from automobile exhausts: L

irritating to eyes and lungs and also damages plants. tantE




Ozone shield
destruction, Green

house effect, Acid
deposition and
Smoq.

Automobile, paint solvent Photochemical
_.,' and pesticides SmoC
~ ’hur dioxide W
effect

=TCarbon monoxide

on dioxide vehicle exhaust, foss|| Green house
i fuel, deforestation effect
i vehicle exhaust, farms | Green house

effect and ozone
Chlorofluorocarbons

shield destruction.

Ozone shield
destruction and
green house

effect.

I Fire extinguishers Ozone shield
destruction

M YOUR INFORMATION

3 Refrigerants and plastic
foam

tt]e mogt destructive type of air
fl|lsﬂ ctrgdlpadive pollution released
- ‘z:nlng nuclear power stations.
: cldent occurred in Chernobyl in

|"'-_.,.__, . OaCtive i =
e, 2UMiNng reacto sotopes emitted

_ Ve emissior
' ‘“Ulese g d'”erent tYpe 0
areas even in |ater decadess A




4,000 people died Prematyre

I

n, England because of SEVer?r;_a
ir

deaths

~ RrEDUCE AIR POLLUTION

| 1 inimized by adopting the followin |
A.r&znuct;in Ei? bdeovrﬂn the burning of fossil fuel b%n;ﬁzs”’?ﬁ. |
L iternative means like biomass energy, solar energy etc Using -
in the field of agriculture use t_)f pesticides can be reduceg s
using new varieties of plants which are pest resistant. 0
Lead free petrol can be used in vehicles.
Deforestation should be checked and more plants shoy d_%_
grown. ;
/. Emission from industries should be controlled and -
before releasing them into the atmosphere and by following
strict laws.
vi. Use of refrigerators, air conditioners, air fresheners etc. maybe
reduced to reduce the amount of CFCs emissions. -l

I

t

. Ocean energy

e

Fi9: 10.14 Alternate forms of energy-
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.2 Water Pollution

_ ~ rain, Pesticides,
iIndustrial waste, acid water

from | mines, fertilizers.
organic  waste, Nuclear
reactor wastes etc.

_ 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

3r pollution is brought about by industrial wa§§es, munimphal
es, agricultural wastes, fertilizers, pespcndes etc. T te
ement of rain or irrigation water over land picks up p_v:ﬂlutﬁnr?l
as fertilizers, herbicides, and insecticides and carries the
ivers, lakes, reservoirs, coastal waters, or groundwater.

S : to
themical wastes degrade the water qua“tY_a':‘d are gzr?of“{nte
I aquatic organism. D.D.T and other pesticides rl:?irds
Tthus decreasing population of fish and fish eating :
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Fig: 10.15 Water Pollution.

Industries pollute water by adding chemicals like acids, alkals
salts, pesticides, detergents, phenols and other compounds intolt
This polluted water is highly toxic that may either kil &
microorganisms that purify water or inhibit their growth.

Chlorinated organic compounds such as dioxins are released

paper and pulp mills. Leather tanneries are important SOUf‘:ﬁea y
earning precious foreign exchange. However, these prod :
significant amount of solid waste in the form of slud_ger ataits @ o "N

~ hide. The waste water discharged from these factories by tupm Ming
chromium, acids, sulfides and chlorides. tﬁniin ni‘ii




Fig: 10.17 Leather tanneries. L

. g, g
* | €mical industries discha rge wastes that cor : ' ols
2 iﬁzgea,nsduspgnded solids, oils and grease. Water dischargec
9, nicke| Sta'mess.Stee' production release metals, such as
€ harme,. and chromium. High concentr ati “t al
_ Ulto human health.

INS
.
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.~ the body

r D 1 fic can be fatal.
’ CE IS lost da”y in 1‘
e gweat alt =m0 g water. pr
B ]ﬂ;;pematﬂd by d inking in Pakist,
1S CL T

of exposure to pollutants in water is py 4

e : - f

SO
EL;Htan"H'ﬂatE’-d water Wing Pi
toxins in It. . P
inated water for drinking &
Frequent USE of cohtam ; f eves and p“rposem'
cause irritation OF inflammation Or €y nose, skin, . Al
sastrointestinal system. t{l;l
i . . _ _ |
contamination of copper, arsenic, or chromu_:m IN drinking wate: § v
~an cause liver toxicity. Excretion of certain chemicals such a b
admium, copper, mercury, and chlorobenzene through kidneys ex
can damage these organs. )
C. Methods to reduce water pollution Te
Wwater pollution can be reduced by adopting the following €C
measures. " gt o TE
. Sewage treatment plants can be built to help degrade orgat* ler:~
wastes. a3
1. Human and animal wastes need to be
disposed off properly. |

i Use of pesticides can be reduced by [[4%

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

pathogens. This is called biological
control, '




3] and domestic wastes should be treated properly
rreleasmg them in water bodies. For this purpose waste

lants are used.
use of fertilizers and pesticides must be avoided.

TECTION AT INDIVIDUAL LEVEL

development in the field of technology has made
to get maximum benefit from the tools and gadgets

)5 . These devices have become very much part and
"mOde;r;uargd'aily ife. On one hand these devices are useful and
arcel 0

B tive. On the other hand they are one of the biggest source of
.:' ; .
inment for us.

.+ from the positive a
‘-L are puttmg certain

~qress and
¢ eiple for U>

spects of these modern gadgets and tqols,
negative impacts on their users, especially

| indiscrimi . In the following section
=" ifthese are used indiscriminately _ |

E |:|f tL::tuds,: some of devices and machines which have
'-":rmed the life of the present day human being but their

recsive use can be harmful for individual health.

$4.1 Harmful Effects of Excessive Use of Television

levision is an excellent entertainer on one hand and u§eful
weator at the other hand. It is one of great invention of all ttme.
is watched by people of all ages. For some it provides
ormation and education and for other it provides non stop
tertainment. |
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. ; ood activi
ation is @ 9O0% ty. H
de;l" armful. ItiS common tha

s h i
d maximum tim Qn
they SP€M € Watep
arE'r gjuvorfte pngra 4 l‘;OUrS antinUOUSIV perday watChin drﬁn gf I
their fa 4 more than - ht. In much older people it can | arg phC"
whospend oo overweight. | Sad ¢, g N
more “keig heart d]SEBSES- | | forn
obesity an H television your thinking mECh‘an;Sm Stosgh | ;ro\’
when you Ky € sten and watch the programs being ajregq, In:I:]"1 § w9
our fOCuS 1S O = ana|Y§IS - _.‘._T : Rl | IS | f{'ier
? ' I__-' .i : i CO”E
: t _ 2 ~ | ob
red by differen g : ~ - (S g
djr;;eeprase view pOiﬂtS. This situation ; 2 3 “ I its U
often creates an envlf*qnment where = ‘wt mucC
vou can be easily misinformed and S8 ?’!’ % L
manipulated leading you to make an o - : » R o
opinion that is not yours but is based /o e
on the analysis and research of those 1.. Ay In a
who produced such programs. L | is a
o TN
Watching too much television often == .t' .?_ﬂ:js
leads to behaviourial changes as seen B
in young children who watch form
aggressive cartoons, movies etc H—. e Adul
become violent and develop a Fig: 10.21 Physical activities child
destructive nature. help in healthy development IOng
| - = R Ry ) I -
oursocial development is also affected due to the time we decide® bad!.“
*Pend watching too much television. It is better to play differe’ air
Sportsin the playground i 2L 1S D used
ygrouna instead of watchmgthe@g;w N LEIGVIST™ ~ Serjg

o itfrel Our 1

TEIEV' ' : - a4
ISIon even influences your spending habits. Often &/

often believe wneme S Project wrong information i s l  freq,
desirable to ywat atever is expressed in glamourous Weit, - e
and analyt; atch television in moderation and use Yo
ytcal abilities hefore making 1
. SRR e

. = e T

=
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orld one could not think

.rs W
L cellular or mobile

I withOUt a

mental means of
nd? in the world. It

O jes an easy and efficient way
"':'! in touch with our family and
Every one of us spends a
iderable amount 'of time using
“hile phone. Despite
ysefulness using too
'eh mobile phones
3 put negative effects
our health.

a mobile phone there
a small transmitter
4 a receiver system.
g system sends and
gives calls in the
m of radio waves.
Its and especially
dren can suffer the
g-term effects of
ation waves on the
, Mobile phone
41n excess can have
S implications on
aith especially in

«~ The high

. !
4] ‘
7
i i
r
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Fatigue

eyl

| 4
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TADRBIN

has become one of the There are an estimated

Six billions Ssubscriptions
of mobiles worldwide
and the number is
InCreasing every day.

”)Mobile Phone
Side Effects

Headaches Loss of
sleep

Memory loss Ringing ears Joint pains

Fig: 10.22 Mobile phones have some
serous effects on the body.

radio waves emitting from the mobile put negative
lour stress levels and cause sleep disorders.
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asy oil r'ESidUE! on mob”&

_ ing surface for
- Nc ig s d br’EEdlng : man 6r
vou m,-qht hj’[ gcreefll: Tfﬂl? oS and e-mails ffEQuQnuyyg oD‘ 5
" acially 0N Ayt messay ionin thejoints N ran; ef
Fg,pt,ﬁ ”_m[m".m_ tC_? . nﬂammat:o ” of hand 8 Pig |ﬂg|ica
Whil€ Cancause Pa!N “ % etween your MiEs and shoulders & § i o
speed €7 i he phoné " cause back pain. Focusing more hilg X )
If you - work it €@ inag and other t Clog nt@
t:._.i”\-”‘](] L.h.lr”“:} ) N for teXt messagl g r asks can h ely rne C
:.; F*u:‘j-.f‘ﬂt bil€ screc al‘rn intega
oul vision _ : h chii' :
L he field of communication technology cell Phone gifficV!
Though 1N 'd Comn.]unicatii}n in the 21st century but it eXcESS.aS aﬁ:ectE
~unlutionlZe€ . v
HM'J-UE;:-mful c¢or our health. So care should be taken whjjq USi'n:_
use 1> Y
mobile phone€ technology SOr't“V
| y ive use g o
10.4.3 Harmful affects of excess of computer &
00 o : | SiC
We are living in the age of computers where most of our daily tagks phy

n one way or the other are dependent on computers, As g,
electronic machine computer quu:k_ly organizes, analyzes ay
presents the information supplied to o Com;:_auter has a significant
ole to play in almost every field of life, e.g., education,
entertainment, communication etc. With the advent of intemet
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 woﬂ(PIacei
Though working on computer can be enjoyable sometimes It Gt

also have unseen effects on your health.

DO YOU KNOW?

PROPER SITTING
FOR COMPUTER
WORK

Lean back , raise ';:;’:;r"t’“"
chin and look

straight <k ;L



*j-?gtions for growing

=

Many children get addicted to this ha

m to get away from
eoult for them t y the comput ich i
i education. Puter which inturn

jtmust be in our mind tha_t technology has a useful role to play in
rlives. But at the same time excessive use of even useful tools

d machines can bring undesirable effects on our health and
vsical well being.




p—— he modern age h !
osperity of thé mode as pe L
and F;aying heavy Pprice in the shap, €n Nafurﬁa
4 -adation and climatic changes Wh'of Omayﬁ_
N\ ronmic deg ICh EOpIEi
nave global impacts: | environmental i p yral
ool and global environmentl ssues y N, i
’ ﬁ-rk;::t?fi‘&’ linked and thElr.lmpaC € Df'Otess of eart ’
:L:q}arnab!e developmentin an area. ) ea.c
& (u_'}zor':e ayer is present in the st_ratjosphere and it Prevents tectOHLi”
harmful UV (ultra violet) radiations from entering the' move
earth surface. ' A stor:rr
e Global warming is an increase In earth's temperatyre due affectin!
to the effect of the greenhouse gases mainly carpgp ¢ Internal
dioxide, methane, and some other gases. and res
¢ Global warming can result in melting of glaciers, flooding, E wellt
climate change, droughts, diseases and increase in F”'Utef'-t
hurricanes frequency. $ Pollutior
i AT . .- in
¢ Acid rain is rain that has a larger amount of acid in it than Ch?n;les
what is normal. ' |
# Depe
; O | _ nd
¢ Greenhouse effect is the rise in temperature that the Earth Nereag,
experiences because certain gases in the atmosphere trap 3SPecte

energy from the sun. Without these gases, heat would

escape back into space and Earth's average tempere
would be lower, o

& Desertification is defined as 'land degradation
from various factors including climatic variations ¢~
human activities' :

':'l
.-* i
| {9484
A
-kl
| I ¥

¢ Climatic change on a global scale is elther.'.‘:'ﬂ-? _
- dmount of heat that is let into the system, artm
of heat that is let out of the system.
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e in the form of liquids, solids,or gases is {
or '

ﬂmvntmlly harmful to our health and

.l'L"'H are changes which are so great that they

ifz?ﬂn]aqﬂ to the shape of the land or to the lives of |

d other living things.

casters may be in the form of volcanic eruptions,
hauakes, cyclones, floods etc.

earthd hquake is a violent shaking of the ground. When

 An eart q|ates move against each other, giant shock waves

.:giﬂl';iardg towards the surface causing earthquake.

A storm is any disturbed state qf an environment specially
affecting its surface and resulting in severe weather.
fmemational cooperation in the form of treaties, agreﬂemgnts
md resolutions created by intergovernmental origamzatuons
¢ well as national laws and regulations are being used to
otect the environment.

Bollution 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
nereasing our chances of being affected by their negative

ik - ‘-L L]

fatching Television in moderation can be a good activity as
Bvision can be an excellent educator and entertainer but
PILe its advantages, watching too much television can be
-'--i' tOO.

' Phone has revolutionized communication in the 21st

ey

Natural d'

"%€ of computers causes some physical effects in the
® €Ye strain, vision abnormalities, pain in hand and

F"!ii

J0Ints, headache and backache.




.. Al of the f
EXCEPT: b. Lithosphere 9

| osphere
g ;—,tﬂfaiosihere o e

'

». which one of the following causes acid rain?
a. Hydrocarbons D. Methane
c. Halogens d. Sulphur dioxide

3. Ultraviolet radiations from sun that reach the earth

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

exhaust EXCEPT: o
a. Carbon mono-oxide b. Carbon dioxide w0
c. CFCs d. Nitrogen oxide
5. Which of the followingis nota greenhouse gas?
a. Oxygen b. Carbon dioxide
¢. Chlorofluorocarbons d. Methane 13
6. Which one of the following can cause stone ca ,
a. Carbon dioxide b. Sulphur dioxide 1
C. Carbon monoxide d. Ozone i
1 .'I' 1 14
AN :

7. aofrone layer is present in: i
<:'Smpos|:'|-'ere | b. Mesosphere -
- Stratosphere d. Thermosphere

a8
_r.'
l-
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zardous metal pollutant in the automobile

1 Lead _ b. Mercury
- Cadmium d. Argon

. which of the following gases contribute to the
& greenhouse effecton earth? -

a, Carbon dioxide b. Methane
¢. Chlorofluorocarbons d. All of these

. Which of these is NOT an expected effect of climate
 change?

“a. Sealevelsrising 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
a. Earthquakes b. Floods

¢. Volcanic eruptions d. Hurricanes

of the following measures an earthquake's
ensity ?

Richter scale b. Modified Mercalli scale
€ntigrade scale d. Moment magnitude scale

Mthe following is an air pollutant?
* en b. Carbon dioxide
= -arbon monoxide d. Oxygen




owing is a non-point source of i
er

d. None of theSe P ants

| is said tO be suffering from "Marpje Cance
L

ble cancer?
. which corrodes marble. 9.

| Targe Sumber of Fungus in Taj Mahal marbles 3,
vellowing of the marble on account'of Soot particjee
smokes entering Taj Mahal from adjoining industries

4.
17. Water pollution = primarily CBUS.Ed by:
5. Forest fires h. Volcanic eruptions 5
-~ Biological aecay d. Human activities
6.
5 Write short answers of the following questior 7
1. Give a brief overview of the nature of ozone layer found 8.

in the atmosphere.
2. Define the term desertification.
3. List some measures to control the green house effect.

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

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

7. Write five major effecté on environment byJ_F
activities,




ﬁ-—

1 . letall aNswers of th i
ce i ¢ @ followi :
» g questions.

nat are the main causes of ozone depletion? List go
1. of the maijor effects of ozone depletion on the liv?‘nz

pescribe global warming and its consequences.

ow acid rain IS caused? .What Impacts this rain can have
on the ife of living organisms of a particular region?

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

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

identify the legislation or laws on environmental
problems.

. Describe 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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\fter studying this chapter the students
will 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,
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.
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. arowth and well being of a Country is dire
'f:: and industrial advancement. Th.e #
entl ¢ the world spend huge amount of mo

Ctly related toits
MOst  advanced

el the other hand, developing Countries s entific

moﬂe‘/ on scientific research. As 3 result,
T ies hf’ﬁ‘*"”‘f _depend on the developed countr

Cor of scientific and technological knowledge. In the i
ccience and tggfhlwology has tremendous Influence 0;1 r,mrs:,lnef:;t
| 'education and health to economic and social development Of
| society science and technology plays a key role. In this Chapter

will ctudy some of the major technological developments which
ysignificant impacts on our daily life,

. =

IMPORTANT TECHNOLOGICAL DEVELOPMENTS

ancement in the field of technology has a direct impact on our
v life. Most of these technological developments have
nefitted mankind in the shape of instant communication system,
terdiagnosis and treatment in the field of medicine, efficient use
information technology in various fields and many more.

¥ing are some of the important technological developments.

4 Lasers

ds for “light amplification
uiated emission of radiation.”
i @ device / source that
N intense monochromatic
ectional coherent beam of
L. It operates by the
stimulated emission of a
atom in excited state.

.

149




—

L
d direction O

L8
L—_ ,: mOSt lasers |S- penCi
. peam P
The “th its SIZ€ an

l'SiZed

£ing M : Qas,
an amplifyi fgatomsf molecules, ions or electrons Whose . Ltis

se the power of a light waye difi::%y
Jits
. Its function is to excite the amp|
edium which in turn creates a condition for light aleiﬁgzL"g
For this purpose it su pplies critical energy. Pumping SYstem, n.;
be optical, (the sun, flash I..-‘;ar?'lps,Ir tungs!:en-ﬁlament o
diode or other lasers), electrical (electric current iy
-onductors, gas discharge tubes ) or even chemical,

The different components that make up a basic laser are illystrse
in the diagram below. Lrate

- & d

External Energy Source

Amplifying Medium

Fig: 11.2 Components of Laser.

ACTIVITY

Take an ordinary torch and a _.
- device. Use both these devices to throw 5o

’::'. -t.,l‘t:}.l.ll |
-- -
o

i
- f
1 s H
- | L
- 4 ]
T 1

wall of a dark room from the same distance: =
- yourobservationin your notebook.

ver very large distanceg o g 1 ¢
I fn
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amental parts of laser amp

lify light. This is
Camplification. Most of the lasers yse a

ra _.p Technically, the whole device
,= uses reflecting mirrors to a

erably by bouncing it back and forth w

Known as B
Cavity or an optical

IS known as a laser

mMplify the light source
ithin the cavity,

- 3 . W
-t '+=i¥_'ﬂ  — sé JE.!';' S
———1

-. | Do YOU KNOW? T —

' | e, DVD | |
1 | seful inventions use lasers. For example, - 2

| ﬂMadnéB players, bar code readers etc. Metal workers ST
m lasers to cut and weld metal. Likewise workers in | al
.thing factories use lasers to cut through hundreds of | |
yers of fabric atonce.

DVD players use lasers



of areas of scientific ra

D! - | a number e | I
s have P 3{(1:’ uSE’feL:: field of scientific research,, Laszer:rchr wholi
Lase | : |
| per o of these are descri ar .
and i Cet;jLir1 many way=: Som bed bEIO'w; g tﬂen
widely Y _ gfad|
1L
» beingd used 1IN - ¥
_ers are "
t‘Le?gcommunications in space and of
ications. .
in open-afrcommunlcatlo OP“?
| asers are used for microsurgery of Wr{,jem
Hifferent body organs. unme
c0
|asers are used for bar-code
<canners and also in printers for ptic
getting superior quality computer the t
signad

print outs.

lasers are used In various
‘ndustries for different activities
ike boring and cutting metals and
for cutting several layers of fabrics |

n the textile industry.

Laser beam can be used toi
generate three dimensional image
of an object in a process called:
holography. |

Lasers are used in different types of?-
weapons like t ISSi |
anks, missiles and

borpl_aers to locate the exact
position of the enemy, |
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optic®

J fibre 1S a very thun, flexible tr'.'.“u’n::.p_ar'::fnt glass or plastic
e face < coatﬁd with another t\_fp-e Oof transparent mate 1al
B tive index is less than it. This coating not only protects
but also optically insulates adjacent fibres. The thickness

& ol fibre is nearly equal to that of human hairi.e about one
' of @ milimetre. A cable of optical fibre consists of 30

' |

3 . 1

enres operate on the principle of total internal reflection.
4 ray of light enters at one end of an optical fibre, it
e total internal reflection off the sides of the fibre until it
Lt at the other end as shown in the figure 11.4.

epres carry digital signals in the form of pulses of light. At
mitted end, the electrical signals are encoded into light

» light emitting diode (LED).

Critical
Angle’

 Fig: 11.4 Fiber Optic Internal Reflection.

energy required to send a flash of light across a
optic cables is far less than that required to send
. Less power means less carbon output, lower




LTS, ﬂamm_able and as electric current does not pas==
- thereis no danger of fire accidents.

Y h=;'—-.1.
- _‘.——-Ilﬂq—

core (higher refractive index)
optical Fiber 2 Cladding

% | :: —— ower refractive index)
= /

—— T A

60°approx

Fig: 11.5 Principle of optical fiber system.

FOR YOUR INFORMATION

Advantages of fiber optics |

As compared to copper wire optical cable are €
expensive and these can be drawn to smaller
Optical fibers provide a high data transmission ratés <
higher carrying capacity. Data travels with ma=
- protection and offers very less losses. Optic 11%% =2
~ small in size and light in weight. %’




| _ons and physicians often examine th
curd by obtaining their images on a scree

90C

.-

- Sl‘
H %

-F-

€ internal organs of th
_ e
N with the help of optical

.w fibres are used in telephone and other telecommunication
ﬂ ems.

sce are used in the night vision devices, photo-electronics and
+amobile panel lighting.

FOR YOUR INFORMATION

Speed: Fiber can carry information so fast that you
can transmit three television episodes in one second.

Bandwidth: Taken in bulk, it would take 33 tons of
copper to transmit the same amount of infc_;rmation

handled by 1/4 pound of optical fiber.

desistance: Fiber optic cables offer greater
esistance to electromagnetic noise such as radios,
motors or other nearby cables. Because optical fibers
Ty beams of light, they are free of electrical noise
linterference. L

-

acity: Fiber optics have a greater capacity for
fmation which means smaller cables can be q"ied- |
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2 YOUR! FORMA L | ?{m
FO od for the transmission of Int Fﬂdtrgﬁ *
| fipers ar€ US€ | data. They are also useg €rngy 10" x-f

optica’ ' ially graphice d signals for t Wi
data, €SPECCT broadban g , Such ag highE 44 v
trangmlsg:{??ewsion (HDTV)telec_astS. For th!s reason ‘-'Elbi- v aré
definition tfo panies also use flb?{r for dgllvery of digite X’diationg :
teieV‘S'ﬂg Jata services: Tele‘medlcm_e FIEVICES are useq fal 12 e is 10
vidpas ission of digital diagnostic images useq by tﬁ”’ 'antgeﬂ in .
the traﬂ-"g‘ diagnose and treat the patients eﬁECtive{-e Ruﬂe ” ch(
doctor:i ser-optic-based telemetry systems are beiny' ‘"iju - tub
Jesigned to handle the traffic on busy highways by ygip. S 5 high
intelligent traffic lights, automated tollbooths, changeable .embeddEd :
message signs etc: arrent, it €
—r " when strike

produced.

‘Functions C

1 X-rays pe
) Which the
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Fig: 11.6 Intelligent traffic lights:
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L gre electromagnetic radiations,
1 5 and gami;l"]a rays In the Spe
ie 10”"'m to 10 'm. These were disc
en in 1895. X-rays are produced
e shown in the figure: 11.7.
n tube fitted with cathode and

INn an dpparatus called
X-ray
An X-ray t}Jbe consists of a

S. These energetic electrons
strike the target at anode, an intense beam of X-rays is

2d.
_.:-J | ﬂf X-ra YS

the important functions of X-rays are below:

.’.netrate several centimeters into solid materials on
hey are incident.

it shadows of the obstacles placed in their path of
ior

M .
" -
'

ST R e

BEIVITY —
Observe under the lightan x- =

v-
o I
- I-'-'.—l- . . -

ray sheet showing a fractured |~ s
~ bone. T

|

=

|
=
.



7 Formation of image through x-rays.

Fig: 11.
| ray
| . wa
3 They cause florescence in many substances. ha\

4. By passing through solid, | iguid or gas, they ionize thea
5. They affect the photographic plates. P

Uses of X-rays Ultr
: incr

Some of the important uses of X-rays are as under: fooc
A ill.. Ult]';

I
v Ilnl IEE':“IH--_-':-"‘:‘. . ]
C radqiogr

- . . R &
=

1. Medical Use: X-rays are used for the diagnost _
bones, chest, kidneys, teeth, etc. to reveal the It
bones or abnormality of an organ. X-rays are ak

"erapeutic purposes in the treatment of tumors:

2. Indust_rial Use: X-rays are used to test (
gﬂatenals. hey are also used to analyze th
O¥s, structures of rubber and plastics.

.y

I
:_F )

Scanned with CamScanner



e Y e
L . R & I e
AT e

v UsE: jrays arc used to look for :
B ases atairports. Weapons and bomp
jev’ S in

llENjse: X-rays are used t
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tr sound

n ear can respond to a sound havi -
d 20KH?* The sound frequesg;qg;;i?\;ingéej between
ynic and higher than 20KHz as ultrasonic. Infr ot ngasg
hic sound frequencies cannot be heard b*;r huma:mm iy
t less beneficial to mankind. Ultrasonics are Widn;ar e
1 h are haljm!ess and produce no after effects TiESEd
clear radiations. They are longitudinal mechanic:l
jith frequency above the audible range so these waves

sater penetrating power.

JUR INFORMATION

d technology is a field of
. in the areas of
3 and device industries.

e

chniques are presently
yplications ranging from
ealing of thermoplastic
adical diagnosis. Other
ations of ultrasound
| equipment which |
to form bubbles in
sterilizing liquids.
o used to form foam |
and cans to expel |
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Computer panel U a il | a‘
| used |tcompu et L o
s and | mransducer ,5 ﬂnif
parts. The | : " ﬂesn
maglng | . : 4
| . A I
t is the er remain in ¢

| transduc
diagnosis ;htehe curface of the body of

| when electrical pqlses ;:Z
lied to ultrasound maching, =5
s ound IS focused py e

eams which can anosis

ultrasonic S
| Il b of dise
nsducer into smMd For ases.
: echo pulse is -eturned and signals are picked by the 1
;?13 are converted back into electric pulses that are then processeq

by the system and images are formed. | a

Fig: 11.8 Ultrasound in diagnay

~OR YOUR INFORMATION ,
SONAR stands for Sound Navigation * R
and Ranging. This technique is | == |
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. - '
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Application of ultrasonic waves

-
-
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surgical tools in medicine and industries.
. I“* :r
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- _,-,L.' et

{
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) Ultrasonic waves are widely used as diag
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conic waves are also used tq

pas » ' . Obt |
onic guidance devices are used for the blind
waves are used to kill bacteria and miC':UUFQan-
ISMS in

{Electroencephalogram)

pencephalogram (EEG) is a diagnostic procedure in which

ctivity of the brain is recorded by placing small metal
d electrodes on the

\recorded waves form

shc the electrical .
reflected from the £
the brain. Cortex is Incoming 2~

t part of the brain Messages N

_:_cerned with the | by dendrites Axorr iy
ICtions of the brain _
Ight and action. Ngl;?;;asgsmltteh 8. “
posed of nerve cells | ' /

- Which produces

ignals known as B e |
| 3 - |
0 other, action B o ‘
€s through a gap | "

pse with the help .~
micals known as Message




LT L kel N SN0 Man

th _~ific positions fEbaCr_\ electrode .
L p | area of brain unde :
0 : to the rlyi [
-e placed 97 rer -eferring -nd F-Frontal lobe and 3 Ying the 3ﬂdt
,-E;befed with @ T,Te‘*mljﬂral b ide of the head and odd numbEr 21
olectrode€ [.E;H- Jenote the right S ““mbers 1 -
en me LS “ | Eff.id-
S:C left Slde of thé h Parietal lobe Aﬂ e|6|

There s d Qleatn be U‘":-E?.d, Occipital lobe eledr(
lectrodes that €< iccg Of cord
f‘:‘&oritv are small disc rectii
Ma]inless teel, tin, gold O! r"‘”’f’r p |
StE:'én::c:l with a silver Cli id althol
Egating. These normally have a sual

lead attac ed o

Sometimes, an elastic cap fitted | Temporal lobe currer
| ' instead. i e e e——

with electrodes IS used o pprEe——

The electrodes are connecte | | g

with wires to an instrument that amplifies the brain waves and

-acords them on computer equipment. m C

1N
The technician may ask the patient from time to time tﬂ ] St
close eyes, perform a few simple calculations, read a paragrep 1 D
look at a picture or a flashing light, breathe deeply 3 E

minutes.

Fig: 11.11 Electrodes are being 3“” _[‘.
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rocardiography is a technique of recording the bio- i
jenerated by the heart. il e

YOUR INFORMATION

jac cells at rest are considered as polarized, having no
cal activity. The cell membrane of cardiac muscle cell
ates different concentrations of ions such as sodium,
jum, and calcium. This is called the resting potential.
zal impulses are generated automatically by specialized
s cells. Once an electrical cell generates an electrical
 and ions cross the cell membrane, the resting potential

3 action potential also known as depolarization.

——
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| A~rding 1S called E|ECtr0Cérd S
this rni—‘:t‘f’;O both EIQCtrocardiUQraI;gram. -

era |
ore thqn an{?t:ur;dreri! Yearg,.the Eand .
aphy. FOr [ condition of the heart and to gja, (G I 1e?
used 1o T€Ye% oc been possiDié DECAUSE the cam% i
sses-  “pio-currents which can be detecteq in'-l.a':
& generjrface ysing some special electrodes Un Side _
its S |

by some other muscles, the c::':ethe .
es are periodic, that is, they ool :eﬂts B
reristic waveforms which s_stqﬁ

nce of charac

Electrodes

ECGmme=r" =
Recording

Machine

Fig: 11.12 ECG test.

11.2,.5 CTSCAN (Computerisedt&mog"ph”f_.__ | Al

| I 1 A One
C::)fgputerlzed tomography scans are special type of x-ray teststi® & thé
Produce cross-sectional images of the body using x-rays % & iy,

é?;%iste.—?;& qenerated in the computer. With the WEgig L',seé'
detected which miograPh‘y e Sma" noaul | HH a5 F ﬂ:ed
Such images are not visible, unnoticed and undetectea®’ us:-.ﬁ,.
abnormal comaioHC iy helps doctors to- diagnosé € the 3

condition developing in the body. © .= T T8sp
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M erised tomography scans are
teal information which can be us
S ¢ the brain, neck, spine, ch

1 "

generally used to collect
ed to assess the general
est, abdomen, pelvis and

-

computerised tomography
(CT Scan) of the brain

s e Wy e e e S

. Fig: 11.13 CT scan
ntage 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
ination of brain to look for a mass, stroke, area of
vessel abnormality. CT scans are also used as a
dure for checking the already known results
rasound test. CT scan can also be used to see

erin the body.



~e imaging C(!MRI) S-Cian?ers are USen
‘mensional internal i Pro
Mage ducg ¢
al

1o f'L{*f%ﬂmJH AR
an  mensi .| and threej | o |
" eranners work in a simi ar way like that S of t
Joes not use X-rays s in CT scan ra1?|: CT Scahe he

L Erit N, wel

agnetic celd and radio waves to produce very
Clea

H‘ oW eve I
.« of inside of th€ body on a computer.

3 strond m

detailed image

s used to examine the brain, spinal

vis. Apart form this, a special kind {1:=°rd
or'M

angiography (MRA) is used to e
Xa

’ jOinE
RI calleg
Mine th@ |

commonly MRI |

abdomen, and peé
maanetiC resonance

blood vessels.

cOR YOUR INFORMATION | -
Feli .
'x Bloch from Stanford University and Edward '
vard Purce|

from Harvard Universi :

- ity, working i

the firs ! ng indepen |

o <5 C iﬁccessfu_l nuclear magnetic rgsodentl‘h performed
y the chemical compounds in 1946 nance experiment

o g g o e -
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co ||5 placed around the patient's nead while examining the
" Wlth the hEIFJ Of thlf: hE{jd COI' d!‘u’erge 1maggx ﬁt l’jr 21N
ad for diagnostic purposes. MRI scans are also used for

agnosis of medical problems related to hearing, general
BIurred vision,: seizures etc.

F
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| " INFORMATION

'an MRI test, patient is
| to remove all accessories
r jewelry, credit cards,
" metallic objects. The
For this is that MRIs
_ .magnets which may
with objects. Thisin turn |
to bad results and/or

age quality.

liag ostic procedure which detects the general

d vessels It gives an information showing

s are narrow, irregular or blocked. It also gives
Qw condition in the blood vessels and also
Né :::;_. of clumps of new vessels and other
nours and injuries. Angiography is also a
stic ating the narrowing or blockage of the
biood to the heart, so that necessary
1gioplasty or coronary artery bypass



therosclerosis |

disease like @
which causes fatty plaques

to be deposited In the lining
and narrows the vessel. IF IS
also useful in the detection

of blood clots.

11.3 INFORMATION
TECHNOLOGY (IT)

The rapid advancements in |
electronics have provided '
new tools such as television, B
computer, internet, Fig: 11.15 Angiography
telephone, satellites etc. Our society is changing due t
developments in information technology. While watching TV.0
eacing a newspaper or magazine, it is impossible to miss cove
o ink

B = ] - P, =y :-.| 1 - 1 i | J
P N T
| & =TIl 1k
. 1 .1.-"'1'?1 Ll £,
¥ e s e T

internet, World Wide Web (WwWw), digitﬁ;l;' v, onli

Co : N S
"Porate restructyr; ng, wireless communication, meadi
" -__'._.. : .l'f‘.:-...;:. .._ :-'HHE:'.-—-' Am ..
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ars are becoming more and more powerful both in terms of
'-_Wputationa| speeds Eﬂhd also for their capacitiec 3
i .-;Cﬂmputer technology is the most ysce |
M ped. IT is the combination of compuy
_~ynications.

> for storing
ful technology evel
ter Technology and

! [-dlaﬂges are taking pla(:':e In information technology all over

"world. The methods used in sending information Instantly over
S hictances are called telecommunications. The devices are

compute_r, radlf_J, telephones, fax machines etc. Let's
come devices in detail.

1 Computer

uter is an electronic device which can solve complicated
ms. It processes data, entered into it and gives out the
s=anidly. There are three basic kinds of computers i.e digital
ters, analog computers and hybrid computers.

-

Hybrid computer

_‘_I Fig: 11.16 Different types of computers.
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mable so these can rup
log computers work wlththe
t @ta, |

By e =

ram
re. ANa
twal ™ essure, temperature, Weigh

te

digital and analog compu

|

[DPA_”AR A

rties of

5iC ro cuch computer is ca| > drg
ggfﬂet;mes_nthe P mputer and led vbrig
combiné
computer ter is rapidly inc - g
- ortance of computer : reasing day b, us
bechc information with accuracy, large memon. . of 0

hand””g the Sl.”:)p“e(Ej I_ g at an end I'ESU“'.. These pmperues .'
important tool for getting easy s |Uﬂ

ur daily life.
s connected through a network is cafleg

et of computer : : work is _
?oriputer network. For example, internet Is a M
Computers connected by a network can mutually exchang

. ~formation. The interconnected computers can S-eWg;'.,agigg- i

database. S
i
Basic elements of a computer system | '-}. 4

; . | - ,,--'-ljIJ '.'I h .
A computer system is composed of ts wh
work in a coordinated fashion for the accomplish é of @ Cert

P
—
- Mt

task. Overall, a computer has a hardware and e

component. The hardware components of mf'ir
parts which can be touched and are visible to eyes. The SO
components consist progrmmes and applications that Gf&

hardware components for effective functioning. Ac¢

fO“OWing major parts. "Rk
.. Central processing Units (CPU) r
1.~ Memory or storage o

. Input Units ' R

V.. Output Units :
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émstruﬁions given ?:0 d cOomputer is called program. We
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
~anners etc.

2 _.-I \ E
B L S0
Y 1:-_,.'
4 RA

""I

¢ device is any piece of computer hardware equipment
“‘j hicate the results of data processing carried out by a
s to the user. Output devices are monitor, printers,
-SP! sakers etc.

Outpu-t devices

T — & FT L T il . - e L el g

fﬂﬂ? Different devices of computers.

s stored into the memory, from where it is
where instructed. Central processing unit (CPU)
tions sequentially. The instructions modify data
obtained from an input device. Processed data
n memory or sent to an output device, such as
s can be viewed on the TV screen or can be
er for permanent record.
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| condary Sti Jutﬂﬁ.:a\f‘
| L = t Al
; ] ‘ J ! ad\leY
/ input i’ Prlmary Storage ﬂwﬁnno\oga
unit ¥ B ! mm‘
T s 'ﬂaﬂ
L — Arithmetic ) 11e|°"
Control Unit Logic Unit ‘ te“
!
'~.'f eﬂ
Central Processing Unit
Fig: 11.18 Flow chart showing working of a computer. '
There are two types of storage memory usedina computer Svstem, ) lecelve

torageis of two

<torage and secondary storage. Primary s |
f;;?f ryRead gnly Memory (ROM) and Random Access Memow
(RAM). ROM is a permanent memory supplied by the manufacturer
and contains all the necessary codes and instructions. RAM iszn n

temporary memory. Secondary storage are in the form of U
(Universal serial bus), memory cards, etc. These dewces ua,l-

backup storage and also increases the data storage Capai;-'_;;.,;.;' m N

Computer has a vital role to play in almost every ﬂ Id 1 ¢
field of education, computer provides an efficier u‘
storage and access to information. It also prese M
use. Online education has made the dream @f i
reality. Computers help in audlo-wsualuﬂ

Information, thus making the process of lea
Interesting.
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‘manufacture products.
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tele means far or distance and phone means sound.

1iem both together it means something that lets you hear
nadistance.

8 has two main parts.

T

er turns the incoming signals into sound. As the signals
ugh the electromagnet, it attracts the thin metal
. The changes in the amplitude of the signals will vary
tion, and thus causing the membrane to vibrate
. Such vibration is transmitted in the air as sound waves.

e can hear the sound.
k

world’s first commercial mobile
€ service started its operation. It

.-IIII JJ :

k moving vehicles to a telephone

:;‘fﬁf aradiowaves.



. nowder speaker transmitter, 3 4.
N | ectric signals. The carbon Dﬁwgvu Eﬂel
1L.& thf‘ Sf)und VlbratES th erls -11

. rarb
1G0T NS

5 I [ ) .
l"l'\',f ] '11‘

] . cDOi .

A wrtl[;rfn;:r“m {‘lf]” [J()WdET- . Dlast'c .'*}Jdutl

pnd prE f e

s nowder drop when it is under o 6.

: ‘"‘ml'j__m ip--.mati@f" changes the electncp m ;;"fac

-~ aly . ’trnE

we speak on telephone, the sound energy Changes m J’hirl

wen WE e These signals travel along telephone cable ang o>
adarnhonE e r—ﬂ. ver on other end of the lines changes the | gﬁﬁ
o a0ain into sound. In the latest technology, sound signals aes W%
S ¥ averted into electrical signals which are then converted o U
+ cianals with the help of electronic circuits. These light s 2!
-vel along optical fibers. Advantage of this technology is tha §
overal thousand calls can be transmitted through a single optical ooV

cher at the same time and there will be no interference effect of

L

slectric or magnetic fields on the light signal.

Electromagnet

Membrane
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Machine

is used to send contents of the do
bne without changing the physical Cﬁ;nriﬂfi tifot?r? l
. Fax is a short of facsimile, which means exai
: document print or picture. A fax machine scansca
“and changes the dark and light parts into electrical
rhese _-s;gnals travel along telephone cable to the receiving
ne, which reproduces the original document. The original
. js scanned with a fax |
(or a telecopier), which
the contents (text or
s a single fixed graphic
verting it into a bitmap,
transmitting it through
one system in the form
requency tones. The
ax machine interprets
and reconstructs the

ng a paper copy.

Fig: 11.20 Fax Machine.

- T
" |

urce of information and entertainment even in the
her useful present day gadgets. A radio works with

—— i —

transmitter and a radio receiver. Radio transmitter
in the form of radio waves which are received by

ectromagnetic wave which is transmitted by an
s launched from a transmitting antenna move

ut being influenced by the surroundil_'ng
ons like rain, snow etc. Radio waves can easily
llic objects. They travel best in free spaces and
nedium for their transmission.
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~, encies. FOr examp| WO
o | frequ . Ple
p —— . have dfffer_’t;ﬂ; hand of frequencies bEtV\:eZIr! M mjwor
.~ Wa ic | | |
s Radi0 Wiins transM *__,ertz and you can tune yoy, 3.8 y ind
o stat 08 meg his range for a partie.. 3dio § #¢ ir
radl hert 1 cy hetweern tni ' parthUlar Fﬁ Een I
megal®™. ., freque dio frequency bands include. v e o
eceiver t Common e .ﬂ,,zeﬂ ..
~adio station’ | -;ntertal
o e 927 MRZ | ur
a :._:;HIL...'E -l,lf{q_‘} | '.){} O A~ P1|iZtO27,41 MH'Z isaso
P ,I.i?,k-]:‘rﬁff-t_';tl L -.;.C_‘._I MH? 1O ﬂ[,r 1 MHZ. Worklng
p Short WaNe S0 08 MHZ bree D?
¢ - Ik . . | th&t tur]
odio station, @ PErson talks In ‘a microphone, 1, ff ggnal; t
in theh ne converts the sound into electrical signals, the radi- nd the
mlc?rﬁit?er transmit the signals in the space in all directionsip g, f signal ar
gi; of radio waves. The radio receiver set picks up the radio Waves | pictures
n space by an aerial. The aerial converts the radlo'wweg to your €
olectrical signals and send them to the tunerin tI_'le receiver set. The _
' can select the transmission of a particular radio statipn. § At€'eVvis
radio tuner _ s S
The tuner sends the selected signals to an amplifier. Finally, th ascene.
signals reach the speaker of the radio set and are convertedts § Si9nal, c
sound signals. dré proc
Placed jr
e they are
NSmit;

Antenna Antenna g4
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. { rhﬂ.ﬂld"”"; and Dey ‘ nent L
vision (TV)

vlsiorl is @ combination of
» and vision which means
distance Television has
yencing our lives since its
“on one hand, it provides us
‘ ;nd on the other hand it
aluable information.

mlewslon IS based on
. things i.e. the IV camera
-F-j-;_:.‘.___'* sture and sound into a Fig: 11.22 Television.

\ nsmitter that sends the signal through the air;
ec eiver (the TV set in your home) that captures the
u it back into picture and sound. TV creates moving
epeatedly capturing still pictures and presenting these
50 q Juickly that they seem to be moving.

re m is produced by focusing a television camera on
era changes light from the scene into an electric
video signal. The video signals from the cameras
] ir ._@Dntrol room. Audio signals from microphones
sg ‘scene also flow to the control room, where
ind combined. The signals are then sent to the

|

._ es the video and audio signals and uses the

| f [o] ulate, or vary, carrier waves. The carrier
d then sent to the transmitting antenna. In
illations of the carrier waves generate
energy that radiate horizontally
iere. These waves excite weak electric
’i:{--'_-‘a Ivlng antennas within range. These

ri ,{ of the original picture and sound
rom the antenna attached to the
ceiver, where they are electronically

o 8is
e ] |

o .,d |

'-.. _],_"!L -




‘ ecech, live events to our televigign
e.q. SP
transmitted over electromagnetic

'""ﬂ.

| *{;QEGP:
rela) . . tUFE’S E'tcr
_nversation, ;t'; c2r off places on the earth surface whichm

£ -,r- ""."f‘ L-Ha{"e
,vents, matches etc.

11.3.6 Mobileor Cell phone

1ylar or mobile phone has revolutionized the communm
Cel ~chnology worldwide. It IS on€ of the booming industries i ¢

V,Qrfd 1n Pakistan mobile phone users are increaslng with e a1
~assing day. Mobile phone is a type of short-wave analog or Hu
elecommunication in which a user has a wireless connecm the
wobile phone to a nearby transmitter. Each of the transmitter has zw

n

rwn specific area of coverage which is technically calladauq.

When the mobile phone user moves from an area to anc ;.'.
coverage, the signals are passed on to the local m
operating in that specific area. When you speak lntna
the sound waves strikes the microphone in the h:
converts  sound waves into electrical signals. Ill'
there is a microchip which converts these elemig
waves which are beamed out from the antenna ofth
adio waves travel through the air at the speed ¢

;ece"’“-‘d by cell phone mast which pass mm
rom the base station, the calls are transfe

Thisis how a call is made from one moblletﬂ!
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B il is from one moh.ih::} Phone Network to another |
etwﬂ"k or to a !andlgrw ”l!l”’ﬂh{rh the Ir”_!m Wav;{l Mobile
bY the'ma”ﬂl tE"E_:‘ph(;]ne ”G[W{}rk ]}E-_mfr};_cj ravel to
™ wward to the desired destination. "ore they are

it '_h

.l . - 1

b J

Receiver 2
(D™
— ﬁ ——a
T

Base station (1) Switching center Base station (2)

™

.
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Fig: 11.24 Mechanism of cellphone callina

} Space Exploration

r 1g IS very conscious by nature and always tries to solve
:1__';-'1,_;:-5::.-;' of the events, which take place with or without his
ion. This curiosity leads the man to enter space and to
he surroundings of the earth.

’J.“u:' of o

YOU KNOW?

n- July, 1969, the first
N, was Neil Armstrong, .

;i‘ .Me of R, ¥
se the following s s

JI LlS
i . I.J"
L, F

. i 3
-

N

=

L one giant leap for mankind”, He | |
€lorabout 21 hours and 37 minutes. :
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“ NoVv | e - hich
On 3 ik-2 W :
l'al_}ﬂched S Dut; Ca{"l"ied the first Space traVEIer, d dﬁg named

5] 4 508 Kg an |
rtfahihich survived for several days
dlka, “ .

| ond the earth where there is ng zir o

Space lsef‘ZETﬂ': l;?,- Sﬁi{ch we feel is about 112 km from the sj:;az' i 11.4.]
a;?;isga +h. Beyond the boundaries of this, approximately 160 km,

SH the place in the universe is called space. Due o

1+ was believed that the stars and 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. _ impot1

explor

organ

Exosphere — TIDB-IT . lSjUPAF

| | | Pper

Thermosphere The first T.an'ﬂa# '[.' eXecy

Mesosphere - station CE”EdTeEstaf unt
Stratosphere ~ Was I"Eleased_,m FU

Troposphere - Space in 1.9625- . NC

‘:i Sl Funct

') Ke

Jin Su

s Pa

Fig: 11.25 Layers of atmosphere on earth. - 8

-_—
—_

i
i
g
S
=



IECF."MT ne .‘r 5

-yoUR INF(

| space station meane the
station, which can pe
an experimental Iaboratery
--:; pse experiments can pe
d which are not Possible on
he first idea of space station
d by Russians. Russians e

and Mir space station, -
= f ca sent Sky Lab and
e into space.

- 1

Bplce Programme

TIDBIT

, tion in space exploration
ice of the role of satellite in = In future the space
-~ Pakistan although a @ stationhaving solar cells
country also realized the will be installed and their
_ 3 space and space cells_ will generate

____ ofore established an electqmty which will be

2d " SUPARCO” in 1962. ﬁﬂg:’;i‘;o;::;“ with

_'-'1

"2! kistan Space and

re .."T.. SE rch Commission”. It is responsible for the

| e e 2 _'p""-'.* _ Ii.r

ac nce and technology programmes in the

N |
oy 3 -..

-t ves of the commission it prepares and
es or projects to the Government of

*r ;ary approvals.

e

4 :
: }
. rr‘;-
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-.JI-.". ___..... _‘_—_

R -*r'?w;

'S . . el

» mﬁﬁl

n is entrusted with the responsibility of car

~-0Mmmissio ‘ | |
Tzf ’*rer:.e .rch and application programs approved bywtgg :
9, SECC , E I
Government of Pakistan. /

An the directives of the Government the commission Conducte
“ - .
investigations and surveys mainly related to space and e ﬂ

atmosphere. ' :
The commission prepares and submits quarterly Progress )

reports and Its annual budget to to the Government Of Pakistan u
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.

iii. lonosphere Research Division
(IR)
It is also Concerned with research | o, 16" July 1
studies about ionosphere and its
effects.

E" DO YOU KNOW?

990,

Pakistan
launched its first experimenta
satellite BADR-1.

iv. Satellite communications
Division (SC)

Receive the data from the
satellite,

|

|
F |

1

! I

L '

|
5 F



H was sent. Pakistan hae
1 for commun ICation all

L

= eurveillance satellite which At
e : . C Stan |
vement in the region. It 3154 AN check each has its

i
over t mmunication

ather satellite successfuljy Predicts theonSGon Watch pro;;r
-ms, hurricanes etc. Information about raln‘
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Fig: 11.26 Bader -1 satellite of Pakistan.
ePlans of SUPARCO

In's National Satellite Development Programme (NSDP) is
he major tasks entrusted to SUPARCO. It includes the
nent of the following.

)pment of effective communication Satellite

1Remote Sensing Satellite (PRSS-1) |
‘ésource Development in the area of space exploration

L'.Applications Programmes following fields have been
urther studies.

:5‘“9 Applications

d Atmospheric Sciences

ICine

183
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wth and well being of a country is
["e Economic 9’ ﬂc,entmcendmdustrlaladvancement
s S

f Elamd — ces that produce or amplify a beam 0

ers ar ZSE’:I’IGM with a well-defined wavelength.
r

= of two fundamental elements: an amphfymg
Hyumping system.

dll‘ectly

! & | as '
E ;gw dive

| tics is a data communication technology, g

| ¢ gg’tfgs ,?f;ve information from one place to another. |g-|:;w2$:r
' the transmission medium is light, and that light s Carrigg
within a hair-thin optical fiber via the process of tota| interng|
reflection.

® X-rays are electromagnetic radiations which have
wavelength much shorter than ultraviolet light, The maijor
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. =y

| @ The sound having frequency less than 20Hz is calleﬂ_;
infrasonic and higher than 20KHz as ultrasonic.

¢ Electroencephalogram (EEG) is recording of the electtical
activity of brain from the scalp. | |

® An electrocardiogram (ECG) is an electrical recerdm@é’
heart which is used in the investigation of heart dlsease&_ o

¢ Computerised tomography scan are speCIaI

produce cross-sectional images of the body u
d cCOmputer. LA

* MRIscanners produce highly detailed two- dtiff _1 sional
three- dimensional images of the human an.te i

oy 2
'5'{{' 'IlI y 1

Aﬁglography IS a special form of x-ray ;_ﬁ‘__{_.“ﬁul
ows the pattern of the blood flow in arteries:
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~smputer tech.nology IS the most usefy| technoloc —_—
* eloped. IT is the_ combination of computer T_w:,' ever |
i the communications. st~

J of nature of input, computers can be clac

FirJif_,rJ{

> three types: digital computers Sifled
:_"'!'."-..'—‘ . p erS, ar]a‘(lq (_(‘JrTILHJtE?r.: Fjrﬂj

. types of storage memory used in a computer -
m, primary storage and the secondary storage.

nputers provide a wide range of communication methode<
email, social networks, chat, web and teleconferen-ing, \
]

o f‘

"we speak on telephone, the sound energy changes
plectrical signals. These signals travel along the
hone cable and the telephone receiver on other end of
ies changes the signals again into sound.

has influencing our lives since its
at. It is an important way of spending free time

.move around the earth. These satellites
ay messages e.g. speech, conversation,
Ismitted over electromagnetic waves from
ff places on the earth surface which enable

an Space and Upper Atmosphere
. It is responsible for the execution of
technology program in the country.



EXERCISE

Select the correct answers in the following

‘ ¥ s Bl o
(h questions.

1 1-‘
v -? 1. Thelaserlightis:
’ I Gnochromatic b. Coloured

c. Chromatic d. Noneofthese

2. The device that uses strong magnetic field and radio
wayesis:
a‘z::y b. C.Tscan
c. MRI : d. Laser

. Artificial satellites are the objects which revolve
round the: |
a. Sun ™Earth
c. Star d. Moon

. C.T.scan can take cross sectional images of the body
by using:
3y A-rays. b. Laser beam
c. Ultrasonic waves d. Radioactivity

. Laserused for communicationisinthe form of:
a. heat b. i
c. electricity d.sound

Ultrasonic sound has the frequency:
a.5kHztol0kHz . b.10Hzkto 15k Hz
c. 15k Hzto 20k Hz < Gbove 20k Hz

The light thattravels along the fiber is made up of:
a. B ary code b. Single code

ertiary code d. All of these

B i . e -__“_.. g R R




put device inthe following:

Speaker

anin

*’1{‘}“‘2!"

gral‘hV is a technique of recording bio

ardio
e currents gener ated by:
h.Heant

cord 1 kidneys

g scan prnrhlr % CTOSS

4 resonance imagin

images of the body using:
v *BVE‘S Stronq maGﬂptTf_ field and radio naves

4. Infrared rays

ssis causes fatty plaques to be deposited

h. Muscles fibers
d.Skin

out put device in the following:
h.Keyboard

d.Printer

| scans a document and changes the

s into:
D.Radio wave

d.Infra red rays
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. .hort answers of the following questiong
B. write

i 4
‘milarities and differences betwee

what are the S/ N MRy q

and CT scan. . -

How laser is used in different scientific processes. 6

why optical fiber is better than copper caple for ;
telecommunication?

what is the importance of artificial satellite in g
telecommunication?

9

How has mobile phone changed the life style of the
people of Pakistan? | e

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, |||:v.lI |:I
C. Write in detail answers of the following
questions. T
o Sl
What are ultrasound waves? Why these waves are less

harmful than X-rays, A

IF
—ll

gl'ow CT scan has helped in providing better War-
'agnosis and treatment of .d'i;s-.ea":s;:eﬁ% : )

;.‘Il,
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nescribe the principle of Lasers and ;
felds with examples. dits uses in different

ibe the functions and uses of ECG

=

scribe the functions and uses of Eg

-
i
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1

scribe the main components of a Computer

!
P
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1

jlain the contribution SUPARCO ha i
lain tf | S made in th
/elopn ent of our country and list their future pl::‘mss.e

e anote on the working of a telephone,

_ _role of information technology in our
iety? Hov it has revolutionized the human life?




: - H+) when ; f
t yields hydrogen ions ( | en in
comgoﬁggetgasour taste and turn blue litmuys red. aqUEQus faif
ids | | |
n: precipitation with a DH_ IES:S than 5.6 form C"e
when certain pollutants mix with water Vapor ed ip reaf
- than 5. '
Acid rain: Rain with @ pH 1esS 5, o
— d used Iin gums, resin 5
. Organic compoun S, d 3
Alcohol:. Ord V€S ang 166
perfumes. | o
Alkali: Abase thatis soluble in water.
Aquifer: A porous and permeable body of rock of sedim gz
through which groundwater flows. . ent "
gace: Generally, a substance that reacts with acids to form asalt r
several different definitions of bases have been proposed hy
different scientists (listed in parentheses). | Cc
. : e
1) (Arrhenius) a compound that releases hydroxide ions (OH) in Ef
solution; 2) (Bronsted-Lowry) a molecule or ion that accepts
hydrogen ions from solution; 3) (Lewis) a molecule or ion that 4§ P
donates an electron pair to an acid. Si
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 ecologic2 :
conditions. - TR S

Biomass: The combined mass of living or once-living organssfe=
agiven area. | | .

Biotechnology: It is the exploitation of H
mdu:strnal and other purposes, especially the genetic = =
of microorganisms for the production of antibiotics, |
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| The tranSfOFmatic}n of
ement of their atoms. substanc

n _-:_The organized genetic structure of DNA with
that contains the hereditary information

y for reproduction, protein manufacture, and other

joroc arbons: Compounds consisting of carbon, chlorine,
hydrogen once used widely as aerosol
s and refrigerants.

ustained and involuntary contraction of the muscle.

= Commonly referred to as burning, a chemical
een a fuel (for example wood) and an oxidizing agent

n) that produces heat fAnd usuaty, R

LAY
-t
L

, . acid: A double-stranded, helical polymer of the
ibose, phosphate, and one of four nucleotide bases
osine, Guaning, and Thymine). The molecule is the
of genetic information in all cells.

" To remove salts and other chemicals from sea or

o
-I
L 2
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1dden violent shakin
uction, as a result of move
nic ra ction.

of living organisms
.d chemical environment.
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of electrons through a Condyey

| ant A {:,O;-Op{}rticnai to the rate of Electron ﬂ:r' the rﬂ
Jectric ’ t1S W
-l r‘r'@ . . . 3
the cU ic particles,
L vegatively charged atoftiew ihe
Electron™ nunication: Systerm for the transmisg;q, of gV’
¥ o = " - . ¥
Electro™ Hsing ojectronic technology \e.g., digital Camerae g%
nmrmatrfnpzones Internet, television, fiber optics), ' xt
tele / e . _ |
cellular ,action: A reaction In which heat IS abs
Elh’fﬂf'hﬂf'i nic react! Ol'bed i.e 631
melting or boiling: il

rted to thermal energy as it burns,

in a fuel is conve sub
r;'_.‘.l_.“{}r:-n;e-?ﬂit: The tOtal Of the Surroundings (a“'} watersol [(I’IO
vegetation, people, wildlife) influencing each living t;eEn :; g
existence, including physical, biological and all other factors. i aGr: q

Enzyme: A protein that increases the rate of a chemical res ction | moi
without being changed by the reaction; an organic Catalyst, imn

Electrical charge: A fundamental property used to exm Haz
attraction and repulsion between certain particles. 'l'wotypgsa con
charge exist: negative charge, which is generally conveyedasan | may

excess of electrons, and positive charge, which is generaly - huny

conveyed as a lack of electrons and excess of protons. tran

=rosion: The action or process of eroding: wearing away bytie | e

action of water, wind, glacial ice, etc. _ = Infe
;;z;hsrm ' reaction: A process or reaction B e
urning in the presence of oxygen is an exampié % i"at'
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st The ability of an ecosystem to maintain stabilit
- |ogica' resources (e.g., forest, fisheries, crops) so thavt

| dy optimum yield.

. The change€ of state of a substance from a liquid to a

boiling point.

« The complete elimination of

ial (usually DNA) that is inherited from a parent and
des instructions for some cellular function.

se gas: A greenhouse gas is a component of the

1 that absorbs heat -adiated by the Earth and
mosphere, creating what is commonly

a species from the earth.

tly warms the at
e greenhouse effect.

ker: Water that fills pore space in roc
y subsurface aquifer. Groundwater IS
hich does not completely fill pore spac
beneath the surface.

waste: A solid that because of its quantity Of
or its physical, chemical or infectious characteristics,
pose a substantial presence or potential hazard to
or th ._e_nvironment when improperly treated, stored,
isposed of, or otherwise managed.
rning to ashes; reducing to ashes.
The technical means that humans
ransmit information. |
* Materials produced through or containe
ystems and used by humans and other

ks and sediments
distinct from soil
es and is

e
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! | -
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Je minerals and soil, water, air, anqd \,

arij
s (such as trees cut for wood, fish ;;%lant
e

. They inclu
mal specie
and bees that po
The oxidation (as by bacteria) of ammoniym,

further oxidation of nitrites to nitrategs. Salts to

SpeCfEE’S
and ani
perEinr
nitrification:
nitrites and the
fixation: The assimilation of atmospheric Ni

llinate plants). N fo

| n
:;:r:ﬂ?h?a, most commonly through metabolic proce;tsrzsgen i'?to
microorganisms. Other agents of nitrogen fixation iOf Soj|
lightning, forest fires, and the industrial process ug:zlude
manufacture synthetic fertilizers. 4 tg
Nucleotide: The building blocks of DNA and RNA, consistin
nitrogen base, a five-carbon sugar, and one or ot Dhosghﬂ;:

groups.
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 | jer,

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 hasapi

value of 7, acids have a lower value and bases higher. i
Reactants: The substances that take part in a chemical reaction:

Ra ' - - g Lt "-'J'.
; ","OaCt'WtV- The spontaneous emission of radiation
Jclear reaction or direct emission from an unstable

- | Vi e anding U
emf;‘heus. Radioactivity takes several different forms, includt

Sslon of alpha pa rticles, beta rays, or gamma ra”'
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In some organisms such as viruses RNA is the primary
setic information.
collecting and reprocessing a resource or product to

'r-i :

A chemical reaction in which electrons are gained, or
‘addition of hydrogen takes place.

A paturally occurring raw material or form of energy
snewed through natural ecological cycles or sound
yractices (e.g., the sun, wind, water, trees).

n: The process of converting a fat or an oil into soap
ination with an alkali.

between 1 and 380 nanometers (nm) on
Jnetic spectrum falling between X-rays (10-2 nmto 1
light (380 nm to 780 nm) are known as Ultraviolet
These cause sunburn and certain skin cancers.

netic radiation with wavelengths between those
Ima rays, approximately 0.01-10 nm.
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