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Alter studying this unit the students will be able to:

® Define science and describe how the nature of science

} makes it different from other modes of knowing

» : e Describe how human curiosity and needs have influenced
5. g ” science, impacting the quality of life world wide.

y | - @ Describe the contribution of some eminent Muslim
Scientists (Jaber Bin Hayyan, Muhammad Bin Zikrya Al-
Razi, Abni-ul-Haitham, Al-Bairuni and Bu Mi Sina) in
I E science.

e Analyze the specific changes in science that have affected

society

e Analyze the specific cultural and societal issues that promote

- orhinderscientific advancements.

~ e Explain the process by which accepted ideas are challenged
orextendedby scientific innovation,

e Distinguish between pure and applied scicnce.

< e Explain how Islam supports the acquisition of scientific
knowledge

0 Explam the relationship between different branches of
science,

- o Describe the limitations of science.
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Humankind has always t:m:n_ |r1fgur-.|ijule,‘ needing to
i ahave in a certain way, and trying to
undarsbtﬂﬂ;;:;?nthg?hﬁ t;;rediﬂtiun. In about 4000 BC, thr:
b . Et:mianﬁ tried to explain their observations by
Masupﬂ{ that the Earth was the center of the Universe, and
sugg?hﬂﬁhm heavenly bodies moved around it. Humans
:-E:a always been interested in_lhtla nature and origins of this
Universe. Butthey weren't only limited to astronomy.

/ Fig: 1.1 Iron Age tools used for daily life activitics

The extraction of iron, which led to the lron Age, IS Et
ical process which early metallurgists developed withou

tanding any of the science involved. Nevertheless, they
ill able to learn the extraction by trial and error. Y
~ Before this, copper and tin were extracted whic

1o the Bronze Age and later, zinc. Nobody exactly know
how each of these processes was discovered, but it is likely
b Mm.dwalnped using observation and experiments
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intrrctertinon and Hole of Saqiwnge

in a simiar way 1o that used by today's sCenusts These early
developments are clear evidences that Science and Scientific
Attitude is something which is part of human nature

The word science is onginated from Latin word “scienta”
which means, “to know”. It is an organized form of knowledge

obtained by observation and expenmentation

It is the knowledge, which is systemalc, tested and
broughlunderpenemlpnnmples. ﬂhaimtummmdand
mmmﬁmmandpmw.whmamm

place around us.
. mmmdwm&_awwh
: mlmmummmmwMGWﬂ
study. This Systematic approach to the study of science has
made it different to other branches of knowledge like history.

literature etc.
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Fig:1.3 Use of modern technology has revolutionized the
agriculture sector.

The modern technology has made the agriculture a
profitable business. The use of modern machines like tractors,
scrapers, harvesters and tube wells have greatly helped the
man to get maximum production.

With the help of modern technology to a certain extent we
have been able to overcome the deadly menace of water
logging and salinity. By doing so, a vast land has been
reclaimed and used for agriculture.

Tissue culture and genetic engineering techniques are
playing prominent roles in increasing the yield by producing
disease and drought resistance varieties. Modern technology
has also played an important role in the field of medicine.
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Iﬂ 19‘3? ”'-".L 1'|.-'.I'I1_l|'|:d t’*l[lalth
Gfgﬂﬂizatiﬁn (WHO) started a worldwide ‘
campaign 10 eradicate smallpox. This
goal was accomplished in 10 years due to
i

massive vaccination efforts.
The last case of smallpox occurred

in Somalia in 1977. On May 8, 1980, the
World Health Assembiy declared the
world free of smallpox.

Many epidemic diseases such as, Plague, Cholera,
hich were known as killer

Typhoid, Polio and Pneumonia, W
diseases, have NnOW been controlled with the help of vaccines
and drugs. In the near past these diseases played havoc with

the human society.

The diagnosis of diseases is very important for its proper
treatment. The modern scientific studies have analyzed and
discovered each and every part of human body and its working.
Many instruments have been devised for the proper diagnosis

of the diseases. X-rays, sonography, biopsy etc which help in

the diagnosis of diseases.

%

l"tj::_l.4 ‘-.ulluul.m!n or ultrasound 1s belng ased as an efMect
monitoring the development of fetus in the mothes o
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The Laser technology is used to kill the cancer cells and also
has its applications in the field of microsurgery.

A small slender core of
tissue is removed with a
hiopsy needle.

Fig: 1.5 A biopsy is a medical test involving the
removal of cells or tissues for examination.

Treatment of retina with the help of laser is an example of
microsurgery. The repair of the heart valves, the bypass grafting

and the use of pace maker is very helpful to heart patients.

The field of transplant of organs has also gained great
importance. Transplant of eye, heart, kidneys and lungs is now a

common feature.

10 t we have not been n?i?ll; tofind cu ;E

number of diseases, yet it was the scientific attitude of the
Mmm possible the control and cure of several
considered as a major step towards the development of healthy
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Same is the case with communication technology. p
are in touch with each other even if they are EEparétSS
thousands of kilometers. Telecommunication has been gr b
facilitated by the use of inter-continental satellite system eatly

Internet has revolutionized our life. Rapid lang and ajr
traveling has become possible. Energy has been vital for human
activities. New energy resources have been discovereq
Alternate form of energy resources have been identifieq
keeping in view the limitation posed by the fossil fuels.

In this short account we saw how human curiosity lead to
the identification of problems and their possible solutions which
has ultimately made our life comfortable, healthy and more
secure and our living standards have risen with the passage of

time.

m Contributions of Muslim Scientists

Muslim scientists and scholars have contributed
immensely to human knowledge especially in the period
between 7th and 13th century. A brief contributions of a few
Muslim Scientists are given below briefly;

Jaber bin Hayyan is ——
considered to be the father of (5(
chemistry. He had established |
his own laboratory, it

_ Heinvented sulfuric acid,
:I;ir;c:ci?, hydrochloric acid and

i ral other |
& | Aok mportant

Fig: 1.6 Jaber bin Hayvain
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Jaber bin Hayyan defined chemical reactions as union of
the elements together in small particles too small for the naked
eyes to see without loss of their character, as John Dalton
(1766-1844), the English chemist and physicist discovered this

reality ten centuries later.
His contribution to chemistry also includes some

important scientific techniques such as crystallization,
distillation, sublimation and evaporation.

Muhammad bin Zakriya Al -Razi was a great physician of
his time. Before learning medicine, he studied philosophy,
alchemy and music.At an early age he gained eminence as an
expert in medicine and alchemy. Patients and students flocked

to him from distant parts of Asia.

Fig: 1.7 Muhammad bin Zakriya Al- Razi

. adea ey the

One of his landmark contribution is Al-Hawi. Itwas
largest medical encyclopaedia ever composed till that time,
containing all important information that was available from

Greek and Arab sources.
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Introduction and Role of Science

Fig:1.9 Al- Bairuni

His major contribution was to determine the diameter of Earth.
His observatory was located in district Jehlum of Pakistan

Bu-Ali-Sina was the greatest scientist of his time. He
wrote more than 100 books about medicine, science,
philosophy and literature, His famous book about medicine,
“Al— Qanoon Fil-Tib" was prescribed as a text book in medical

| institutes of Europe till 17th century.

Fig: 1.10 Bu- Ali-Sinn |
In another famous book "Al- Shifa’ he made useful

1s to physics, chemistry, aﬂmmﬁqg;m.-and
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Introduction and Role of Science

The most important contribution of Muslim Scientists was their
practical and experimental approach to solve scientific
problems.

¢c. Eurcpean Pericd ( 1700-1900 AD

During 17th to 19th century scientific studies and
research was conducted in European countries. The European
scientists took great advantage of Muslim work. Many books of
Muslim scientists and scholars were translated into English,
French and German languages. These books are still available
in the libraries of these countries,

It was in the 17th century that modern science was really
born, and the world began to be examined more closely, using
instruments such as the telescope, microscope, clock and
barometer. It was also at this time that scientific laws started to
be put forward for such phenomena as gravity, motion and the
relation of volume, pressure and temperature of a gas. Much of
basic biology and chemistry was developed in this period which
is called as the Age of Enlightenment.

The 19th century saw some of the great names of
science: peopie like John Dalton, who developed the atomic
theory of matter, Michael Faraday and James Maxwell who
both put forward theories concerning electricity ar::d
magnetism, and Charles Darwin, who proposed the (stil)

controversial theory of evolution.

d: Recent Period St )
turv the growth of scientific knowledge has
ol St e d the human life. Super

been marvelous. It has reuqlutiuqize
computers, genetic engineering, laser suigery and

iC | hievements of
ntation of human organs are the mg}ur ac
gg;sgi:ntury. Nuclear energy and space invasion has opened
new dimensions of scientific achievements
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Dr. Munir Ahmad Khan was born in
1926. He participated in various
courses of International Institute of
Nuclear Technology. He also served
the International Atomic Energy
Agency (lIAEA) in Vienna. He
contributed in the development of
Science and Technology by the way of
associating himself in the
establishment of various research and
teaching organizations including
PINSTECH and Centre for Nuclear
Studies.

Dr. Samar Mubarak Mand was born
in 1942 in Rawalpindi. He joined
Pakistan Atomic Energy Commission
in 1962. During his professional

carrier, he earned specialization in

Application of Lasers, Fiber Optics
Technology, Nuclear Instrumentation,
Nuclear Diagnostics and Missile
Technology.
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islam and Science : : its "Gold "
: 1 the midst of its "Golden Age,
The Islamic world was | ing the way for the growth of

twee th centuries pavil . oy
:odemnsztigr:g;: Rather than stifling science, the religion of
Islam encourages its study.

i iantific inqui idespread, and some
lamic era scientific inquiry was Wi
of memgiriatast scholars and scientists of the world made

unprecadentad discoveries and inventions. Muslims led the

| study of medicine, astronomy, mathema‘tim_
i, e : nd physics. They transmitted

geography, chemistry, botany, and :
their shﬁdi!;s i the West, where their work was built upon and

further disseminated.

Islamic teachings are of universal and everlasting values.

In the Holy book “Quran” great emphasis has been laid on the
acquisition of knowledge. We find several verses in Quran that
stimulate the man to seek knowledge and to ponder over the
various processes and phenomena occurring in the universe

and also exploring oceans, space, heavenly bodies elc.

The Holy Quran invites the man to travel and search the
hidden realities of universe. The basic laws that govern the vital

processes of life were explained in the Holy Quran.

There is no better example of close link between Islam
and acquisition of knowledge than the saying of Prophet
Muhammad (PBUH), “to acquire the knowledge is the duty of
every Muslim man and woman”,

Following are a few verses from Holy Quran that stress
the acquisition of knowledge and search.
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The Qur'an calls upon Muslims to look around them and

study the physical world, so that they might a :
majesty of Allah's creation: Uit Gpprecials the

"Behold! in the creation of the heavens and the ea rth; in
the altprnatiun of the night and the day:; in the sailing'uf
!:he shlp_s through the ocean for the benefit of mankind:
in the rain which Allah Sends down from the skies, and
the life which He gives therewith to an earth that is dead;
in the beasts of all kinds that He scatters through the
earth; in the change of the winds, and the clouds which

they trail like their slaves between the sky and the earth

- (Here) indeed are Signs for a people that are wise.

"(Surah Al-Bagarah 2:164

-

“They ponder over the creation of earth an-d
heavens (skies)”
(Sura Al -imran, Ayah: 191).

“Indeed, the Creation of earth and heavens (skies), the
difference of day and night, are the indications for the
wise and intelligent”

(Sura Al —-Imran, Ayah: 190).

“And He is the Allah, who created every living thing from
water, out of them, some crawl, some are tetra—pods
(four legged) and some are bipedal (two legged). Allah
creates what he pleases. He the almighty and creator”

(Sura Nur, Ayah: 45]




The Limitations of Science
Science is studied keeping in view the principles
scientific method. Scientific method is limited to a process Whii
is measurable and repeatable. By definition, it cannot speak {
issues of ultimate origin or morality. For such answers, SEiEnEE
is dependent on the values and personal beliefs of those whq
use it. Science, therefore, has great potential for both good and
evil. It can be used to make vaccines or poisons, nuclear power
plants or nuclear weapons. It can be used to clean up the

environment or to pollute it.

Science by itself offers no moral guidance or values to
govern our lives. All science can do, is to show how natural law

works, while telling us nothing aboutits origins.
Mankind has never devised a better tool for solving the

mysteries of the universe than science. However, there are
some kinds of questions for which scientific problem solving is
not suitable. In other words, science has limitations.

There are three primary areas for which science can't help
us answer our questions. All of these have the same problem:
The questions they present don't have testable answers. Since
testability is so vital to the scientific process, these questions

simply fall outside the venue of science.

The three areas of limitation are;

1. Science can't answer questions about value. For
example, there is no scientific answer to the questions, "Which
of these flowers is prettier?" or "which smells worse, "Which is
more valuable, one ounce of gold or one ounce of steel?" Our
culture places value on the element gold, but if what you nee
build a skyscraper with then off course gold, a very soft metal, s
pretty useless. So there's no way to scientifically determineé

value.
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2. Science can't answer questions of morality. The
problem of deciding good and bad, right and wrong, is outside
the determination of science.

3. Finally, science can't help us with questions about the
supernatural. The prefix "super" means "above." So
supernatural means "above (or beyond) the natural world

phenomenon.”

The toolbox of a scientist contains only the natural laws of
the universe: supernatural questions are outside their reach.

Process by which accepted ideas are challenged or
' extended by Scientific Innovation

Science is more than a body of knowledge and way of

developing and validating that knowledge. It is also a social

activity that reflects human values, including curiosity, creativity,

and skepticism.

Scientific inquiry as both content and as a process for
portunities for students to develop critical

learning provides op
their understanding of science contents.

thinking, and deepen

anging, though, and some

Science is continually ch
challenge and even unseat

innovative science ideas can
widely accepted historic ones.
Scientific knowledge is based upon observations of the
natural world. While some scientific ideas are theoretical and
are derived from logic and reasoning , all scientific ideas must
ultimately conform to observational or experimental data.
Quantitative and qualitative data, forms foundation for

scientific knowledge.

19\
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Scientific knowledge is both reliable angd tentati
should not be viewed as absolute, but tentative ang FEvia?WE’- It
For example, many scientific ideas have remainEdﬂignary.
unchanged over long periods of time; however scierg.e'h'
knowledge can change in light of new evidence and new wﬂﬂhﬁu
thinking. New scientific ideas are subject to Skemi;;ﬁ”
especially if they challenge well-established scientific iﬁeam'
Once generally accepted by the scientific community, SEiEntiﬁs'
knowledge is durable. Therefore, it is reasonable tg hau.r:

confidence in scientific knowledge.

Scientific knowiedge is the product of creative thinking,
Scientists dc not solely rely on logic and rationality. In fact

creativity is a major source of inspiratica and innovation in
science. Scientists often use creative methods and procedures
throughout investigations. Scientists use many methods to
develop scientific knowledge. There exists no single “scientific
method” used by all scientists. Rather, scientists use a variety of
approaches to develop and test ideas and to answer research

guestions.

Principal strength of scientific knowledge is that it can
change as needed and required to better fit existing data,
However, it is important to realize that change in science is not
arbitrary. Scientific knowledge changes only as a result of
further inquiry, debate, collaboration, and evidence. Thus,
changes in science move our understandings toward important

“truths” about the natural world. -

Although ihese truths should not be viewed as absolute
or final, they are among the most reliable that we have at any
- given point in ‘ime. No other means of inquiry has proven more
' ssful or trustworthy. One need only consider the advances
| lated fields such as medicine, agriculture, and

er g, for verification that science works.




Ptvoduethon and Role of Selenes

MRﬂ!nlluunhlp between Different Branches of

Sclence
Solence s referred 1o as a systern of objective

knowledge obtained through deep researches done by the
human being. In the sclentific process observations, reasoning
and exparimaentation are the basic tools, With the help of
sclentific methodology, the sclientists have described many
objects and solved many problems. Sclence is applied in every
field and every aspect of life

With the help of sclentific inventions and techniques, we
have got all the latest facilities and high living standards, To
make the scientific knowledge more systematic, it has been
divided into several branches and sub-branches.

m Pure and Applied Sciences

The sciences that describe the physical universe are
categorized in different ways, The largest distinction in science
is whether a science is pure or theoretical or whether it is
applied or practical, Pure science explains a phenomenon,
while applied science determines how a particular
phenomenon may be put to use. In general, pure science is

divided into the following categories:

Physical sciences, which deal with matter and energy
and allow us to describe the material universe in terms of
weight, mass, volume and other standard objective

measures.

Earth sciences, which explain the phenomena of Earth,
its atmosphere, and the solar system to which it belongs.

Life sciences, which describe living organisms, their
internal processes and their relationship to each other

and the environment

—
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sical science IS associated with the nature a
nahavfg:euf gﬁergy and matte!'. Physics |ncfudeg the sty dyn:f
time, light and gravity. Chemistry deals with the properties
composition, structure and reactions of the matter. Astronomy
: the study of the universe beyond the earth. The earth
science that involves the study of structure and composition of

ferent branches such as geology

y, meteorology, paleontology, efc. Life science is

also known as biology, which deals with the study of evolution,
development, distribution, origin, stn:u:ture and function of the
living things. It is categorized into different branches such as
e, etc. The mathematical

botany, genetics, zoology, medicin ; :
\ves different branches sL_l_ch as arithmetic, algebra,

science invo
geometry and calculus. .
However, these three categories of pure science have
areas of overlap, where one type of phenomenon may be
associated with another. For example, light (studied in physics)
is the energy SOUICE behind the (chemical) process of
phntusynthesis, or food production, in plants (studied in
biology). For this reason, distinctions between pure sciences,
es, can blur, and a

and even between pure and applied scienc
can develop. An example of this is

new compound science
biochemistry, in which the chemical processes of living things
(such as photosynthesis, blood chemistry etc.) are bserved and
explained. Other examples are biophysics, biostatistics and
environmental chemistry.
Science and technology
hefore. Scientific achievemen

frontier of knowledge and increasing
ress that affects how we live and work. New

technological prog
to protect the environment, to build safer

technologies help
homes, schools and factories, and to develop energy-saving
dimprove

transport systems. Advances inge netics save lives an
health standards throughout the world.

——
,, |
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Information and communications technologies (ICT)
have enhanced productivity in the advanced economies and
made it possible for a greater number of individuals, firms and
countries to take partin the knowledge-based economy.

Continuing progress in biotechnology, nanotechnology
and Information Technology, including broadband
technologies, promises further improvements in living
standards and economic field.

Nanotechnology is the study of
manipulating matter on an atomic and
molecular scale. It deals with developing
materials, devices, or other structures
possessing at least one dimension sized
from 1 to 100 nanometres.

——— - —
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Unit 1 History and Nalure of Science
— ﬂ
%

EXERCISE

_——.—_——-—‘—"\
M

A. Select the best answers for the following

questions.
1. Science is originated from a Latin word Scientia, which
means to:
Know b. Act
c. Teach d. Behave

2.  TheMuslim period of science ranges from:
a. 1stto6thcenturyA.D
7thto 13th centuryA.D
c. 14thto16thcenturyA.D
d. 17thto20thcenturyA.D

3. Al-Havi was the name of book written by:

a. Jabir-bin-Hayyan b.Bu-Ali-Sina
g c. Al-Bairuni (d) Al-Razi
4. _ Astronomyis the branch of science, which deals with:
2. Heavenly bodies b. Earthen bodies
c. Bodiesinoceans . d. Anti-bodies

9. What was the most important approach of Muslim Scientists
for  solving scientific problems?
Practical and experimentation approach
b. Theoratical approach
C. Philosophical approach
d.  Noneofthese.

6. The scientific method of inquiry is different from other
methods of inquiry because it:
a. Requires that hypotheses be tested empirically
b. Is limited to experimental research
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- =
. I%/w 7 Introduction and Role of Science --__'

e Does not require revision and retesting of
hypotheses that are not fully supported
d. Alloftheabove

= is a medical test involving the removal
of cells or tissues for examination.

a. Sonography b. X-rays

c. Biopsy d.M.R.I
'_ 8.  “Qanoon-al-Masoodi Fil Hayat wan-Najoom” was written
| by

a. Jabir-bin-Hayyan b. Bu- Ali-Sina

c. Al-Bairuni d. Al-Razi

9.  “Al-Qanoon Fil-Tib"was written by

a. Jabir-bin-Hayyan b. Bu-Ali-Sina
c. Al-Bairuni d. Al-Razi

10. Who was the first physician to describe meningitis?

a. Jabir-bin-Hayyan  b. Bu-Ali-Sina
¢. Al-Bairuni d. Al-Razi

11. Who developed the atomic theory of matter?

a. John Dalton b. Michael Faraday
c. James Maxwell d. Charles Darwin

12. Which science deals with matter and energy and
describe the material universe in terms of weight, mass etc.
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After I:ﬂjud}"ing this chapter the students will be able to:

e ldennty the chemical composition of common

materials such as plastie, polvester, nylon, polythene,
rubber, glass, sugar, table salt, washing powder.

e Compare the physical and chemical properties of element
and compounds to assess their potential uses and
associated risks (e.g., hydrogen versus he]iuht»in
balloons, copper versus aluminum in wiring, copper

~versus lead in plumbing, water and alcohol in.

thermometers, petrol and diesel in automobiles).

i‘m; Describe mlmgufelmnenmandbom ounds (Cu,

, glass and ruhber) and its ben - 5. g

stigale w'[he ncal prog }nl RS
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Chemistry and Life

Everything around us is composed of chemicy'
elements. Elements are the basic building blocks of our lives.
As you know that an element is a pure substance that cannot pe
decomposed (broken down)into simpler substances. There are
about 92 naturally occurring elements. Elements combine with
one another in different proportions to form compounds which
are everything from the air that we breathe, to the wood that we
use to build our homes. Compounds are pure substances made
up of 2 or more elements. Compound can be decomposed into
simpler pure substances. For example, an electric current can
be passed through water to form the elements hydrogen and
oxygen.

In our daily life we use variety of products made up of
elements and compounds which have made our lives
comfortable and enjoyable. At the same we see that due to their
frequent use and applications in different activities of life has
resulted in the generation wastes of different nature. In this
chapter we will study about chemical composition of some
common materials along with physical and chemical properties
of some commonly used elements and compounds.

Common Elements and Compounds and their

Physical and Chemical Properties

Most of the substances you see in your daily life are the
result of chemistry. There are few things in the world on which
chemistry has made no impact. If their had been no chemistry,
we wouldn't have any plastic, any pharmaceuticals, gasoline,
paint, synthetic fertilizer, cleaning products, or synthetic fabrics
to name a few. Chemistry has also greatly impacted the fields
ofgenetics, automobiles, information technology, nuclear

e B NS I
4 iy i ——




Chemistry and Life

| energ}f. medicine, advanced materials, and many more.
In this section we will study some common elements and

compounds and their physical and chemical properties

3

daily use items like foods, drinks etc.

Plastic is versatile, lightweight, flexible, moisture
resistant, durable, strong and relatively inexpensive material. It
can be clear or opaque. Due to these wonderful and useful

qualities, plastic plays many important roles in life on Earth.

(ForYournfomaton

The first man-made plastic was created by
I Alexander Parkes who publicly demonstrated it
at the 1862 Great International exhibition in
London. The material called Parkesine was an
organic material derived from cellulose that once
heated could be molded, and retained its shape

when cooled.

However, widespread usé O
unprecedented environme
serious health risks —especi

ally for children.

i
:

The word plastic is derived from Greek “plastikos”
meaning to mold or form) has become a part of our life, and itis
present all around us. It forms much of the packaging for our

f plastic is also causing
ental problems, and is causing
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Chemically plastic refers to a synthetic high Molecyly,
weight chain molecule, or polymer, thal may have been
combined with other ingredients to modify its Physicg
properties.

Most plastics are based on carbon or organic, materiy
As plastics are heated to moderate temperatures, the polymer
chains are able to flow past each other. Because of the Organic
nature of most plastics, they usually cannot withstand high
temperatures and begin to decompose at temperature arpyp
392°F (200°C).




b. Polyester
Polyester is a manufactured product made from

synthesized polymers. It is made from polyethylene
serephthalate (PET).

Polyethylene is a type of polymer which is chemically
synthesized from molecules that contain long chains of
ethylene, a monomer that provides the ability to double bond
with other carbon-based monomers to form polymers.

Polyester is mainly used in textile manufacturing.
Polyester tends to be very resilient i.e returning to the original
form or position after being bent, compressed, or stretched. It
dries quickly and is resistant to biological damage such as mold
and mildew attacks. polyester is easy to wash, and able to hold

forms well.

s o A
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Polyester is highly flammable, so care should be take
when wearing it. Most synthetic fabrics are subjaqy tn
flammability by nature, because they are made from Pﬂl}mer;
Polyester is not just a textile. The same material used tq mal@

plastic drink bottles. 1
Many drink bottles are recycled by being reheated and

turned into polyester fibers, which in addition to being an
efficient use, also helps keep polymers out of landfills,

. Nylen

Nylon belongs to a family of synthetic polymers known as
polyamides. They can occur both naturally and artificially,
examples being proteins, such as wool and silk. Nylon can be
lustrous, semilustrousordull. It has an excellent abrasion
resistance (The ability of a material to withstand mechanical
action such as rubbing, scraping, or erosion that tends
progressively to remove material from its surface.) and is
highly resilient. Nylon is highly resistance to insects, fungi,
animals, as well as molds, mildew and many chemicals.




Nylon melts instead of burning. Nylon is widely used in
daily use products like electrical connectors, gear, bearings,
fishing nets, brush bristles, fabric, carpeting, sportswear etc.

d. Polythene

Polythene is formed when polymers of ethene combined
together. It is a tough, white, translucent, and waxy
thermoplastic. Thermoplastics can be softened by heating.
Polythene is produced in two forms: low-density polythene,
made by high-pressure polymerization of ethene gas (the
monomer), and high-density polythene, which is made at lower |
pressure by using catalysts.

Fig: 2.4 Polvthene Packaging is common nowadats

Whmmmmﬂmﬂm.
bottles, toys, milk containers and the common plastic bag

(shopping bag).
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_For Your Information

Polythene environmental
Polythene may help to make numerous useful and durah]
products possible, however, its poses harmful Impacts u::
environment. It does not readily biodegrade and can reside in g
hndfdl for hundreds of years. Scientists are exploring the
possibility of employing Sphingomonas, a bacterium i oW

- . - £y n tﬂ
shorten biodegrading of some forms of polythene to just
o , ]

few

e. Rubber

Natural rubber is an elastomer (high molecular weight
compounds consisting of long chains of hydrogen and carbon
molecules) that was originally derived from latex, a milky colloid
produced by some plants. In such plants, an incision made into

the bark and the sticky, milk colored latex sap collected and
refined into a usable rubber. '

Fig: 2.5 Rubber can be wsed in the pro

—— — P
—/ 36°
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The purified form of natural rubber is the chemical polyisoprene,
which can also be produced synthetically. Natural rubber is
used extensively in many applications and products, as is
synthetic rubber. It is normally very stretchy and flexible and
extremely waterproof.

Synthetic rubber is an artificial elastomer which can
undergo much more elastic deformation under stress than most
materials and still return to its previous size without permanent
deformation.

Synthetic rubber serves as a substitute for natural rubber
in many cases, especially when improved material properties
are required

Rubber is water repellent and resistant to alkalies and
weak acids. Rubber's elasticity, toughness, impermeability,
adhesiveness, and electrical resistance make it useful as an
adhesive, a coating composition, a fiber, a molding compound,

and an electrical insulator.

f.Glass 1 |
Glass is an amorphous solid (non-crystalline) solid

material. Glasses are typically brittle and optically transparent.
Glass has been around in various forms for thousands of years

and has been manufactured forhumanuse. .
Glass occurs naturally when rocks high in silicates melt at

high temperatures and cool before they can form a crystalline

structure. When manufactured by humans, glass is a mixture of
silica (Si0,)., soda, lime and minor additives to add colour.
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Fig: 2.6 Glass apparaius arc common feature in a labor

Fahrenheit

The elements of glass aré heated to 1800°

(982° Celsius). The resulting fused liquid can be poured into
molds or blown into various shapes, and when cooled, glass isa
strong, minimally conducting substance that will not interact with
materials stored inside. As @ result, glass is frequently used in
scientific laboratories.
Silica is found in a wide variety of natural sources
including, most commonly, sand. Sodium carbonate, or soda, is
-d to lower the fusion point of silica, making glass light and

kable.




is a strange substance. i is not a solid, not a gas,
and not quite a liquid either. Generally, it is classified as a
rigid liquid, maintaining hiquid properties while acting like a
solid. Heat can retum the glass to a liquid and workable

form, making it easy 1o reuse and recycle

. Bugar
Sucrose is the organic compound commonly known as

table sugar. Awhite, odourless, crystaliine powder with a sweet
taste, itis best known for its role in human nutrition

The molecule is a disacchande denved from glucose and
fructose with the molecular formula C.H.,0, . Sugar forms a
major element in confectionery and desserts It can also act as
afood preservative when used in sufficient concentrations.

Fig: 1.7 Sagar bs s common
bagschold item of Litchen
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o
 theform of sodium perborate.

.h. Table Sait {

Salt, also known as table salt, or rock sajt
that is composed primarily of sodium chloride. The taste Df?m
(Saltiness) is one of the basic human tastes. Sajt fo, hum:"
consumption is produced in different forms: unrefieq Ea;
(such as sea salt), refined salt (table salt), and iodized salt, i
a crystalline solid, white, pale pink or light gray in color normaj
obtained from sea water or rock deposits. Edible rock sajte May

be slightly grayish in colour because of mineral content.

7 Fig: 2.8 Think for a moment food withou! table 531t
I. Washing Powder

Washing powders are a 'combination of soaps,

detergents and other chemicals. Sodium sulphate and sodium
silicate are added to keep the powder dry. Sodium triphosphate

or sodium carbonate is added to make the solution alkaline.
This helps to remove dirt and also soften water, Carboxy methyl

mm is added so that the dirt particles removed are kept
suspended in the solution, For obtaining sparkling white
clothes, a b

eaching agent is added. The bleaching agent is If
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Physical and chemijca) Propertj

B Somsouncs i8S of elements
Elements in their Individua|

properties which play an Important

When elements combine them form COmpounds which exhibits their

own unique properties. For instant carbon in combination with
hydrogen forms hydrocarbons

(2.2

Capacity possess certain
role in our daily life activities,

| : fuels which burns and steer our life
engine. owever, when carbon combines with oxygen it forms

carbon dioxide, a gas which extinguishes fire.

These and some other unique examples have given element
and compound a special place in our life. Now when we have enough
knowledge about the physical and chemical nature of elements and
compounds we have the liberty to pick and choose what suits us most.

In the following section let's study a comparative account of
some of the elements in relation to their uses.

a. Hydrogen
Hydrogen is the most abundant element in the universe.

colourless, highly flammable and light in weight. Pure

Hydrogen is a
cenditions.

hydrogenis a gas under normal |
3" Hydrogen is diatomic i e exists as pairs of atoms. It has such

small mass that it can escape earth's gravitational pull and fly off in.tﬂ
space. The gas mixes well with air, explosive mixtures are easily

formed. |
Hydrogen is slightly more SOl

water. It does not usually react Wi
temperature.

ble in organic solvents than in
th other chemicals at room

_—_/ I ESA
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H)’dl"ﬂg{‘” versus Helium in balloons

Although not used much anymore, hydrogen balloons
were once quite popular. However, it is highly flammable, so the
slightest spark can cause a huge explosion. Hydrogen is
explosive and helium is inert. Helium is less dense. Because
helium is lighter than air, a helium balloon rises. Hydrogen 1S
another gas lighter than air; itis even lighter than helium.

i

|
i

Fig: 2.9 Hydrogen and helium both are lighter than air which makes the

ballpons t-;- rise in the airn

¢. Copper

Copper
cracking, when either hot or cold. It can be ro
1/500 of an inch.

is malleable that is, it can be bent and shaped wiﬂ_mut
lled into sheets as thin as

— N
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ductile, that is, it EEﬂ_hﬂ. drawn g In
second only to silver in its ability 1, ::1;.?1 th,
lectricity, copper also is ap 8x Oy

king it an important metal i Eﬂﬂkw‘.lfn
rg_

Copper IS
wire. Copper Is
electricity. Besides €
conductor of heat, ma
refrigerators, and radiators.

Fig: . 1% Copper is msed in the produetion of various aseful product

Copper is resistant to corrosion, that is, it will not sl
Eupper is a moderately active metal, It dissolves in alkalis &
Sodium hydroxide. An important chemical property of copper®
the way it reacts with oxygen. In moist air, it combines with waté
and carbon dioxide. The product of this reaction is ¥
hydrated copper carbonate (Cu,(OH),CO,).




d. Aluminum . _ |
Aluminum is a shiny, silvery white colored metal that is

light in weight and strong. The surface of aluminum metal is
covered with a thin layer of oxide that helps to protect the metal
from attack by air. So, normally, aluminum metal does not react
with air. If the oxide layer is damaged, the aluminum metal is
exposed to attack. Aluminum will burn in oxygen with a brilliant
white flame to form the aluminum oxide, Al,O.,.
Copper versus Aluminum in wiring

Copper is the most efficient and reliable electrical
conductor for commercial and industrial wire and cable. When
compared to aluminum, copper has a significant (1.6 times)
ampacity advantage (current carrying capacity). It is easier to
install, and is resistant to corrosion.

The true cost of a cable, often referred to as its "life cycle
cost." includes the preliminary cost of the cable, as well as the
cost of installation, maintenance, repairs, and replacement.
While aluminum cable wire is sometimes less expensive to buy
than copper, aluminum cable is more difficult to install and is
more prone to failure. Therefore, the full life cycle cost of copper

cable is lower than aluminum cable.
G Lsaiead is one of only a few elements known to ancient
peoples. Although lead is a known pnison.‘ the mechanical and
chemical characteristics of the metal continue 1o keep lead as
an important component in society. Leadis a haa}.ﬁ,r, sni_“t, gray
‘solid poor electrical conductor, resistant to corrosion. It is both
ductile and malleable. It has a shiny surface when first cut, bu.'f it
slowly tarnishes (rusts) and becomes dull. Lead can be easily
bend, cut, shaped, pull and otherwise change shape of the

metal.

Chemistry and Life E |
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Water is unigue in that it is the only natural substance that
is found in all three states - liquid, solid (ice), and gas (steam).
pure water is colourless and has no taste or smell. Amolecule of
water (H,0) is composed of one atom of oxygen bound to two
atoms of hydrogen. The hydrogen atoms are "attached" to one
side of the oxygen atom, resulting in a water molecule having a

sitive charge on that side where the hydrogen atoms are
present and a negative charge on the other sidg, where the
oxygen atom is present, Since opposite electrical charges
attract, water molecules tend to attract each other, making

water kind of "sticky.

At 0" Celsius waters freezes and at 100° Celsius water
boils.. Water is unusual in that the solid form, ice, is less
':Wtﬁmﬂﬁﬁmﬁdfomwh‘mhiﬁwmr@m |

Water is called the "universal solvent” because it

| liquid. Pure water
dissolves more substances than any other liqu @ \
has a pH of 7 which is regarded as neutral neither acidic nor
basic. Water can absorb a lot of heat before it begins to gat_hnt.
This is why water is valuable to industries and in car's radiator

as acoolant.
g. Alcohol

Most of the common alcohols a
room temperature. Methyl alcohol, ethyl
alcohol are free-flowing liquids.

—— e

re colourless liquids at
alcohol, and isopropy!
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Chemistry and Life

Liquids take up less space when th
space when they are warm. All bulb thermometers use a fairl
large bulb and a narrow tube to accommodate the changﬁ:rii
volume. The main reason that mercury or alcohol is used in
thermometers instead of water is due to the fluctuations that are

seen in the boiling and freezing points of water which vary with
pressure.

Water is also used as a standard by which the
thermometer is calibrated by. Alcohol's low freezing point
makes it perfect for measuring low temperatures, but it's low
boiling point means that high temperatures are hard to
measure. Plus, it expands very nicely within the capillary tubes
in which it is held. Mercury's low freezing point and high boiling
point make it ideal for measuring most temperatures.
However, mercury is also very expensive and dangerous.

€y are cold and more

Recycling of material

Recycling is reusing materials in original or changed
forms rather than discarding them as wastes. In today's world
the importance of recycling is of great concern both for the
general public and in terms of economy.

l The earth's natural resources are being consumed at an
alarming rate. Recycling has become a major issue as sFlent!ﬁc
research has been suggesting for years that the earth is being
depleted too fast to sustain a healthy balance. Recycling aln:ig
with reducing consumption is our best means to counter the
damage we have been doing to the earth for centuries.

Let's see how can we recycle some of our daily use
products and what benefits we can achieve in this process.

Leamned malh Demdirsrer
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e ﬁ?ﬁnﬂ;ﬁgﬁ?m recycle glass hec,a:h:se. it IS 100 Percer
recyclable. Glass can be recycled endlessly “r[“r}ﬂ“: ?r"*:-f 085
purity or quality. Recycling glass lowers m.a| jufactu IEQ Cost
and benefits the environment. Raw materiais are conserve
and less energy demand reduces CO, emissions.

i of glass is @ simple process Used glass i
varinu:??rr‘:':lsngare gn::I::i'rIEut:fie-:j from consumers Glass is thep
taken to a glass treatment plant. The glass 1S sorted by coloy
and washed to remove any impurities. It is therj _c,rushed and
melted, then moulded into New prod J;ts such .:lf:j bottles ang
jars. Or it may be used for alternative purposes such as
decorative uses.

flg-: 211 Glass berttles sre nsed a5 container far variety of mmderinks.

b 0l
The glass is then sent back to be used for @ vﬂ"EtTi:g
purposes again. Glass does not degrade through the recye™™ |
~ process, so itcan be recycled again and again.
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EEED-. S % iNd malleable. It is
e - 11elly, @ building material,
Ei"ld = GO ' : ., .. / gl . Copperis rﬂ”'l!'—"_.d ,[: bE
used 1‘{}['1“_1 2 | '“dpEer 1o recycle copper than
to mine ana e el

Recycled - ' 0 YU% of the cost of the
L—_;.rjg,]r'-.alr I[d.r fCl 3 ep the cost of copper
products aown. - copper uses 15% of the
energy that would be usi iNd extract the same copper.
§p, recycling helps | ! | fuels and reduce carbon
dioxide emiss

The proci Ng copper scrap into new
copper products | ' pper scrap. here are two lypes
of copper scrap: Old scra; ' irom the public. Itis collected
from discarded, dismant bsolete products

For example: copp » from old buildings, old taps
from a bathroom renovat t water cylinders or disused
electrical cable

Fig: 2.12 Copper scrap ready (o be recycies.

_-/ 51\——- -
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< from factories which make articles frop,
Their machines will produce off o,
ed and returned for reCyclng

New scrap ::umeb il
copper, brass or bronze.
anspshavings that can be collect

r——_— D

Write an article to motivate people to recycle
things to avoid production of unnecessary

| waste producedindaily life.

When copper scrap is received for recycling it is visually
inspected and graded, and analyzed chemically if necessary.
Scrap material is directly melted and in some Cases brought to
higher purity while molten (fire refined). Chemical analysis
checks the purity level of the copper when the charge is fully
melted, and the molten copper is deoxidized and cast into an
intermediate shape (billets, cakes, ingots) for further
processing.

c. Recycling of Aluminium

Aluminium is the most abundant metal in the Earths
crqst. and the third most abundant element, after oxygen and
silicon. Aluminium is a soft, durable, lightweight, ductile and
malleable metal. It has opened up new dimensions in the |ast
daﬂ?des' Countless objects that simplify as well as increase 1€
qELll:? ity of our daily life are partly made of aluminum, for examplé:

s, cars, refrigerators, kitchenware, electric power liné

ackagi food i :
| gircraf?::lg = and medicine, computers, furniture an




Chemistry ang Life

VeS precious natyral

ources, energy, time and money, Aluminum cans are unique

in that in about 60 days a can is recycled, tumed into 5 new can
and is back on store shelves. Aluminym is a Sustainable metal |
and canbe recycled over and over again, : |

Fig: 2.13 Aluminum cans are being collecred and large blocks are ready to
be recycled as new cany.

The consumer throws aluminium cans and foil which are
collected and taken to a treatment plant. In the treatment plant
the aluminium is sorted and cleaned and is ready for
reprocessing. It then goes through a re-melt process and turns
into molten aluminium. This removes the coatings and inks that

may be present on the aluminium.

The aluminium is then made into large blocks called
ingots. The ingots are sent to mills where they are rolled out, this
gives the aluminium greater flexibility and strength. This is then
made into aluminium products such as cans, chocolate
wrapping and ready meal packaging. In as little as 6 weeks, the '

recycled aluminium products are then sent back to the shops
ready to be used again.

=51\ :
)
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d. Recycling of Plastic

All plastic can be recycled. However, it is difficyy
separate (by hand), and different p!astllcs use d_lfferent amouns
of energy to get them back to their original condition.

If there is a mixture of different kinds of plastics in the mg
they can separate and degrade the final _pmduct. With extrs
effort and energy, plastic can be re-made into the same quality I

as the original.

Some plastics can be "upcycled”, that is, made intg
plastic of higher quality than the -::rigina!. _I-iqweuer, much
plastic recycling is "downcycling®, that is, it is made_ into
materials of lesser quality than the original (garden furniture,

garbage bins efc).

Fig: 1.14 Used plastic bottles are being collected for recycling |

=
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During the recycling process the plastic recyclables are
sorted at the recycling center and baled. At the mill they are
chopped into little bits and cleaned. They are further washed
and purified. They are then melted, extruded and chopped into
tiny pellets from these pellets various things like plastic bottles

are formed.
8. Recycling of Rubber
Rubber recovery can be a difficult process. There are

many reasons, however wny rubber should be reclaimed or
recovered. Recovered rubber can cost half that of natural or
synthetic rubber. Recovered rubber has some properties that
are better than those of virgin rubber,

Fig: 1.18 Imagine what would have happen if ralyber
could not be recycled

Survey your surrounding to
find out where your local
recycling sites are present,
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Chemistry and [ jg,

. rubber from reclaim requires less energy
total pmg;ng process than does virgin material. |t jg gﬁ
excellent way to dispose off unwanted rubber products, which g
often difficult. Itconserves non-renewable petroleum progy, cts

which are used to produce synthetic rubbers.

f. Recyclingofiron ; _
Iron is an important metal used in a variety of ways f,,

different purposes. Scrap iron is an important source fo
recycling of iron.

The scrap metals is collected and then melted at high
temperature. Any of the impurities if present is scraped off from
the top of the container of molten metal. The pure molten iron j
then poured into casts and cooled.

The blocks of iron can now be used again. It is cheaper
and less environmentally damaging to recycle iron rather than
to extractit from its ores, in the ground.

Fig: 2.16 | Lo
ron scrap being collected oy =S5
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ﬂ [m] in the pervious chapter yo ;_:;Enstt;;igg Ih.m Ironmeng
development has made its impact on our liv Bheper
pmmfnent development has been | i
medicine and communication technology.
electronics devices and equipments have raiséd t
of living. Now we need not to worryifitis hotand hy

one can enjoy the coolness and fresh atmospher
an air conditioner,

he standard
mid summer
€ Created by

quality seeds forjnnreasing the overall yield of the crops.
Fertilizers reenergizes soil by adding necessary nutrients to the

soil.
Pesticides and insecticides kills pests and insects which

otherwise have a devastating potential to wipe out the whole
field in days. All these and other facilities which we have today
are not free from harmful side effects.

a. Impact of Fertilizers
K The toxic chemicals found in fertilizers can be absorbed into the

plants and enter the food chain via vegetables and cereals,
_- although the biggest health risk is when the chemicals seep into
k the ground water which is then extracted for drinking water.

$ 217 Adding fertilizers do Increase the over all yield but it also have
impacts on the environment.




This water can contain high levels of nitrates and nitrie.
can cause blue-baby syndrome (methemoglobinemia)

Mercury, lead, cadmium and uranium are some
toxic heavy metals that have been found in fertilizers 4,
cause distrubances of the kidneys, lungs and liver.
b. impactof Pesticides

Pesticides are designed to kill pests. Many pesticides can
also pose risks to people. Health effects of pesticides '.’Jé}préﬁ_,.:;
on the type of pesticide. Some, such as the organopho Sphates
and carbamates, affect the nervous system.

Of the
'd cap

Fig: 1.8 Pestieldes are used o kil insects damagioy i

Others may irritate the skin or eyes. Some pesticides may
be carcinogens. Others may affect the hormone or endocrine
system in the body,
€  mpactofCFCs

The invention of chlorofluorocarbons (CFCs)in the late 19208
3'_'“1 Fﬂ"*}f 1930s was regarded as safe alternatives to the sulfV'
dioxide and ammonia refrigerants used at the tmMe
Chlorofluorocarbons were chosen for their safety and for thell
advantageous che mical properties.

:/ﬁq__‘,:.—_-—-—"" F
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have desirable therr"maI-::I:::ndu.;m,it}f :‘E-‘ | specigg
mﬂterlstlcs. These features led to iora nd Dl|rng~p[]ir‘|t
applications arose for CFC yge. -ased €mand a5

Appliances such as refrigera
| t
conditioners and ::fehumidifiersms't
chiorofluorocarbons (CFCs), &
However, it is now being Proved that these CFCs wh
S When

released, reacts with ozone in the upper atm
: . ; o5 .
thislayers protective properties against ultravinﬁemi "educing
Scientists have found that OVerexposure tﬂl‘id;atmn.
radiation can cause skin cancers and it may suppress pro
per

functioning of the body's immune syste g3
natural defenses. ysiem and the skin's

d. impact of Aerosols
Aerosol Spray product ar
_ ! . e a popular 3
convenient way to d_ISpEHSE a Wide variety of pmdugts usedr}:
m today and is one of the most effective and practical
packaging methods available.

freezers, air
rted Using

Wig: 209 Wernsal speays are commonly
‘mmetdin dally life activities.
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Aerosol Spray Cans have a sealed container that jg
made from more than 25 percent recycled metals and jg
designed for easy recycling when the Aerosol Spray product is
empty. Aerosol Products and Aerosol Sprays are easy 1o use
and provide a targeted stream that reduces waste, saves
money and are able to reach both large and small spaces very

effectively.

Make a list of
aerosol spray |
generally used in
your daily life and
list down its
contents.

= == A

However, use of aerosols products such as air
fresheners, polish, deodorants and hair sprays increase the risk
of diarrhoea, earache and other symptoms in infants as well as
headaches and depression in adults. High levels of Volatile
organic compounds (VOCs) may contribute to asthma in
toddlers. Air fresheners combined with other aerosol and
household products contribute to a complex mixture of
chemicals and a build-up of VOCs in the home environment.

pBS Chemical Change and its Common Examples

Chemical changes take place at the molecular level. A
chemical change produces a new substance that wasn't ther®
I::lafnrg. In our daily life we frequently encounter various
situations where we experience various examples of chemica
changes.




iy - . ecula
Anytime anything pums (in the usual sense) f Oxygen O,.
eaction. Combustion reactions are almost always exothermic

i ., they give off heat). For example when wood burns, it must
so in the presence of O, and a lot of heat is pmduoedWood

 as well as many common items that combust are organic (e,
they are made up of carbon, hydrogen and oxygen). When
organic molecules combust the reaction products are carbon
and water (as well as heat).

- =
[

T =
n

~ Rusting of iron is an example of chemical change. During
I,f_i_a the iron (Fe) combines with oxygen (O,) in the
atmosphere and produce iron oxide. Iniron, the iron atoms are
arranged in a metallic crystalline matrix. When rust occurs,
xygen bonds to the iron atoms (which were not chemically

bonded to anything before) to create an oxide of iron.




c. Respiration
Respiration can be divided into two steps:

1. One of the step in respiration is breathing proceg, &

which the body draws fresh air into the 1ungs. Howe,q,
leads to chemical changes - oxygen diffuses out of the sir i-n thm
lungs into the blood, and carbon dioxide diffuses oy TE

blood into the airin the lungs.

2. Thesecond step is cellular respiration, in which every cej,
the body "burns" sugar (in which energy is stored) |y the
presence of oxygen to make adenosine triphosphate (ATP) .
form of energy storing molecules in the cell. Carbon dioxide g4

water are the by-products.

-

d. Fermentation
Fermentation is yet

another example of chemical
change. It occurs naturally in
some foods, such as dough

and curds.
It is the process of

using yeast or bacteria to
convert sugar or other
carbohydrates into either an

acid or alcohol.
Fermentation only

happens in oxygen-free or
anaerobic conditions

" . . the
Fig: 2.21 In industries large scale fermenters are used 107
production of various fermentation products.

= o=
. —d
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position
‘ You have studied in your pervious classes that in an
~ acosystem bacteria are acting as decomposers of dead bodies
of plants and animals. Decomposition is the break down of
complex bodies into their simpler components.

o2 ,L-_'_ __ As the bodies of animals and plants are made up of
~ complex chemical compounds and these by the action of
e pacteria are broken down into simple compounds which are
~ ysedinthe recycling of various elements in nature.

—— el ”

Leamned malh Demdirsrer

Scanned with CamScanner






-]
£
=
£
3
£
£
3
E
o
8




Scanned with CamScanner




Chemistry and i,

7 Polyisoprene is a purified form of
a. rubber
b, plastics
¢. nylon
d. polythene
g A prefect storage container material of chemjcals o
a. plastic
b. polythene
¢. rubber
d. glass
_ Sand acts as a natural source for t : -
: following product? he production of which of the
a. plastic
b. polythene
¢. rubber
d. glass
10. Which of the following chemicals make the washing powder dry?
a. sodium triphosphate or sodium carbonate
b. sodium triphosphate or sodium bicarbonate
¢. sodium biphosphate or sodium tricarbonate
d. sodium sulphate and sodium silicate
11. Identify the correct statement in the following:
a. hydrogen is inert and helium is explosive
b. hydrogen is explosive and helium 1s inert
¢. hydrogen is light and helium 1s explosive
d. hydrogen is gas and helium is solid at room temperature

12. If copper, aluminum, iron and lead are left in open air which one
will rust?
a. copper
b. aluminum

¢. lead

d. iron _ .
13. Which one of the following will have lower life cycle cost if used

as electrical cables?

A
b. aluminum
c. lead
d. iron

Leamned malh Demdirsrer
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f_'ht-rnhlr} and Life

write the Ci'lf-':.n_]"?:ui and physica] properties of
sluminum. Justify which element i«

B

Copper an
sutted to be yg

better .[1 “ompare it with

o | edin Wiring

4 Give 8 brief description about djfy
thermometers. Based on their natyre

for thermometer.

~rent matera)

| 5 Which can be
ustify whiceh i e

used in
5the

Most suited miterial

5. Write three examples of chemical change
life.

I"l "I"!- ..-\. Fi% o = i
hich we Encounter in gur daily

6. Describe the harmful impacts of CFCs. pesticides and feri \Zers

7. REE}'FIIHEI is the E"Ed of the day. Different types of waste matenial Lk
- = » i ra = b i - I a s

plm‘:’tl:. glass, rubber etc iIf not recycled can pose seric = ike
environment, Elaborate the statement Teods, tireats to

%
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Explain the mfahonshlp
g e gap
Eﬁplﬂm the ciﬁanlmn H; or healtt

Dﬁm-fbuﬂ:ewm],hmﬂland fungal infection and
parasitic diseases in terms of their causes, signs and
symptoms, prevention and treatments.

Relate HIV with the human immune system and describe
the ways to cope with the spread of this disease.
Research the relationship of strokes to the following risk
factors: obesity, high-fat diets and smoking.

Collect and interpret local, national and international
statistics on a specific disease spread by germs.

Whﬁhﬂh and medical advance have
m hdpta djaa;uose, L
:ndmmﬂm @

t &staidafdoghim
1 Tesf piration mmphymm 1t _.-r : 1 I



akes may include natural food products, processed food, fast

e T el
or
Said

organic food diet

Natural and organic food diet is a key factor in any

WWon program. By eating natural and organic foods and
Iming lots of fruits and vegetables one can ensure good
ih 85 one can avoid the use of foods that contain artificial

- i
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Fast food nutrition should make up a minimal part of a
| healthy diet. High fat, sodium and sugar, can lead to obesity and
| arange of attendant health problems, including diabetes, heart
| disease and arthritis. Here are the facts about how excessive

junk food consumption affects your body

e
‘;’ ?3

it
‘ el

Leamned malh Demdirsrer

Scanned with CamScanner



Health, Diseases and Preventi,
s n

utrition, overeating ang

EFA Malnutrition, under n

3 ical activity are the t

Nutrition and physical activity are the two most im

~ factors which influence our health. The balance of numep:-.?m
consume and burn impacts our health. Nutritional imbalancg
like overnutrition and undernutrition may lead to severe heam:
difficulties.

Overnutrition is frequent or habitual overconsumption g
nutrients by eating too much food to the point that it becomes
dangerous to your health. Nutrients are all compounds
necessary for badily function, including minerals, vitamins, fats
carbohydrates and proteins.

Although most nutrients can be harmful in excess, the
danger of overnutrition relates mostly to carbohydrates and

fats.

Undernutrition is the opposite of overnutrition, meaning
that it is a nutrient deficiency from not eating enough food.
Undernutrition usually affects the balance of all the nutrientsin
the body. Nonetheless, problems relating to a deficiency In
carbohydrates and fats will manifest first.

~ Ifapersonis undernourished then initially, the body starts
using its glycogen or sugar reserves, stored water and body
ml u&dec s '_l'rnen, 5;‘2' bf;':h" consumes stored fatty acids and |ﬂ:’;
- Inese two effects of u iti in a drama
decrease in body weight, ndernutrition resultinad

anmgtmﬁm is @ condition resulting from not r:.u::l'lﬁl"‘"".t"'fI
undereating -- jt . However, it is not synunymﬂus :
g--ltcan occur despite overeatin g.
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This is because proper nutrition "eéquires a balance of I
of a

autrients not present in all fngds; this means
requires a balance of many different foods. that your body

Eat a variety of fresh and green v

Drink at least 3 cups of milk daily tugquﬂll yniﬁatﬁzilﬁsﬁ
requirements. Make half your grains whole. Take a
balanced amount of cereals, breads, rice and protein
like meat, fish, beans etc. Eat at least 3 ounces of
whole-grain cereals, breads, rice, or pasta each day
Use of saturated fats like banaspati ghee, butter shouid
be limited to 10 percent of your calories used.
Unsaturated fats like vegetable oils, fish and nuts
should be preferred.Excessive use of salt should be
avoided to reduce the risk of heart diseases. Use of
less than 1 teaspoon of salt each day is generally
recommended.

Even in the case of overnutrition, when you may be eating
too much food, you can still develop a deficiency in certain
nutrients if you fail to consume the proper variety foods.

Other causes of malnutrition unrelated to the amount of
food you eat include digestion or absorption problems and
certain medical conditions e.g if a person takes rice only in his
diet, he may suffer from protein deficiency.




Health, I'}i'.‘i-("ﬂ.“nl"-. and p

Visit a super market , select a few bottled
canned, or packet foods. fpr each item look
carefully at its labels and record the amount of
carbohydrate, fats and protein it Contain
Organize your data and work out the l:}tui
-amount of energy each item can supply. | gram of
carbohydrates gives 16Kj of energy, 1gram of
proteins gives 16Kj of energy, lgram of fay
gives 16Kj of energy,

Physical Activity and Health

People of all ages, both male and female, benefit from regulu
physical activity. Significant health benefits can be obtained by doing
a moderate 2xercise e.g.. 30 minutes of brisk walking, 15 minutes of
running, or 45 minutes of playing volleyball daily. Physical activiy
reduces the risk of premature death in general, and of coronary hear
disease, hypertension, colon cancer, and diabetes mellitus in

particular.
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| activity also improves mental health and is import
ith of muscles, bones, and joints ant

i
fﬁhm hea

tand Sleep

g~
HU”"*E"E, 3IFE not created to work indﬁﬁﬂil’&l_ Keani

rself working is great, but there has to be some ii:ﬂts ?E;TE

ﬁunul‘d pe some balance belween times when you ar;a bein

pmdugﬁga and times when you are resting. v

Health really does depend on our ability to get enough

rest and sleep. If we try to keep going without any breaks, we

start feeling exhausted, tired, and worn out, Rest can take
different shapes and forms. It can be a relaxing sleep at night.

Getting enough sleep is important for adults as well. That

is the time when your brain grows intellectually. How much sleep
need depends on your age and health status. Infants,
children, and even teenagers need more sleep than full grown

adults because growth happens at night while they are sleeping.

e

P o ! £ e gy

r T i { | - ' r a1
ActIve In L Y[ F Al 10 SIeef

A e R T =i e T T L s :
iR T P = S #

| While you rest and sleep your
body cleanses, repairs,
heals, renew itself, Your body
 gets revived, the tissues of
Your brain get restored, new
Informa and memories

o 1
&

e stored, and your nerves

Leamned malh Demdirsrer
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ugh sleep, your body will not be ab]

i no
Ifyou are not 9eKIAE 2 Shelf properly. Your body willbegi,

rebuild itself and recharg
suffer. | |
t insufficient
arch has prmr:ed Itl_'na et &
| Eﬂ?‘id:{,:ﬂrﬁaurten life of an lr:sd}wdual. Lack of sleep r.::ﬂ
:I:g;ut people at higher risk for accidents

Abuse of Drugs and Smoking |
== People use and experiment with drugs for many differen

sople try drugs out of curiosity, to have 5
r?asnnrsa.hiet?;r:l[%hi? rIE:FIay start using drugs just because their
fr't:?\ils‘ are doing it, or in an effort to improve athletic performancs

or ease problems, su ch as stress, anxiety, or depression.
If your drug use is causing problems in your life you likely
have a drug abuse or addiction problem.

gV CLLY

Fig: 3.3 Drug addicts unfortunately a common sight in &
of Palkistan
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: sational drug causes an | '
Taking 8 recreatiori : : INCrease in |
minein the brain, which trigger feelings of pleasure. i
Brain remembers these feelings and wants them repeated. |t
akes 3 person to use these drugs again and again and becgrﬁe

addicted. |
Drug abuse interl’qlare with th_e ability to think clearly, exercise
3 o judgmgnt, controlling behavior, and feel normat |

nmmﬂll signs and symptoms of drug abuse

Although different drugs have different effects, the
symptoms of addiction are similar. Some of the
common signs and symptoms of drug abuse are:
Neglecting responsibilities
problems in relationships, such as fights with
family members etc.
Nausea, restlessness, insomnia, depression,
sweating, shaking, and anxiety.
Avoiding activities such as hobbies, sports, and
socializing
Red eyes, pupils larger or smaller than usual.

Changes in appetite and sudden weight loss or

weight gain.
Unusual smells on breath or from body or clothes.

Drop in attendance and performance at work or

school.
Sudden change in friends and hobbies.

Frequently getting into trouble (fights, accidents,
illegal activities).
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ngnrdiseases caused by smoking
a Gmﬂlﬂvﬂsculur disease

cardiovascular disease (diseases related to heart and
wﬁﬂs}isthe main cause of death due to smoking.

| Hardening of the arteries is a process that develops over
when cholesterol and other fats deposit in the arteries

,ﬁkas it narrow, blocked orrigid.

When the arteries narrow (atherosclerosis), blood clots
are likely to form. Smoking accelerates the hardening and
aarrowing in arteries. Blood clots in the heart and brain are the
mostcommon causes of sudden death.

Abnormal

.Hmlﬁlng blood flow
of artery

[ gromalatery

Normal
blood flow

Fig: 3.4 Smoking sceelerntes the hardening and narrowing in arteries couslng
athervsclernsis as Is seen in fig B where plague hay narrowed the path of blood.

b. Cancer

Smokers are more likely to get cancer than non-smokers.
This is particularly true of lung cancer, throat cancer and mouth

cancer, wh ich hardly ever affect non-smokers

:/31\-_:
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Smoking stains your teeth and

gums, Smoking increases your

lsisk of periodontal discasc,

which causes swollen gums,

had breath and teeth to fall out.
- e

There are many health-related reasons to give up smoking-
not just for smokers, but to protect those people who are
around. Children who grow up in a home where their
parents and relatives smoke have twice the risk of getting
asthma and asthmatic bronchitis. They also have a higher
risk of developing allergies. For adults, passive smoking
seems {o increase the risk of lung cancer,
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aanliness and Importance for Health
_.-* in the Holy Quran. there are a number of verses which throw
= wﬂﬂde&lﬂm
Alish loves those who turn to Him constantly and
#“ whao keep themselves pure and clean ”

Al Bagarah 2:222)

At another place Allah says
" are man who iove to clean and to purify
ﬁm loves those who make themselves clean
pure.

rah-e-Taubah (9. 108)

I Cleanliness and punty has been also emphasized in Hadith
B of the Prophet (peace be upon him). In a Hadith he said
) Cleanliness is half of fanth

Sahih Muslim Book 2, Number 0432)

Cleanliness, is the most essential practice for good
¥ mmmmpmmufm-mmww
 the World Health Organization (1948)

= 2 mhmm*mumnuﬁw
physical, mental and social well being and not merely an
absence of disease of infirmity”. mmmm
s e aspects-the _the mental and the social.

> B mmmafmmnwmnMdﬂ
~ sorts. The noble soul can reside only in a clean body. Only by
m intaining hwhrm“mmwnﬂ!
A8 for as personal hygiene The Holy Quran teaches great

;
h
n L]
a—
- r--
- S
s
.. Ld
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:".'ig'l R
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Blood is composed of a large varj -

ded materials. The blood cgntain;;{;:::;ﬁ:‘;gfﬂd and
Mncgs}, protein, gases, hormones, water, etc I::sttecl
n blood is collected from a person and P'Eced : ome
after adding some E_nti—::nagu]ants to prevent itﬂf::est
clotting, you will n_:;}tice that it quickly separates into two Iayei-;n
upper layer IS ?E"DWiSh and semi transparent l.'ﬂfasma.
whilelower layer is thick and reddish in colour (blood cells) )

is made of three specialized elements called erythrocytes

(red blood cells), leukocytes (white blood cells) and platelets
are suspended in a complex liquid called plasma. The
constant flow of blood keeps the cells evenly distributed in the

plasma.
(a) Plasma

It is the liquid part of the blood which is about 55% by
volume of the blood. The main component of plasma is its water
part which is about 90% by weight of the plasma. The other
components are different types of about 7-8% proteins, e.g
fibrinogen, antibodies etc, about 0.9% salts e.g sodium
chloride, calcium ions etc and about 0.1% glucose. The other
components are the products of digestion e.g amino acid, fatty
acids etc, which are about 2—-3%.

{b) Blood Celis
It is the part that is about 45 percent by volume of blood.

;‘gﬁﬁ platelets there are two types of cells prese ntin this part
.4

. Redblood cells (RBCs)
il.  White blood cells (WBCs)
lii.  Blood platelets




J cells mw They are e
g e blood. Mﬁ::ﬁmi
3 ':- h'*ﬁi"‘-‘.” !" mm man
5‘“”1 | ﬂhﬂlﬂlll‘lﬂlﬂ:
n & SOBC of protein called haemoglobin.




ity -
A,

n

noglobin has the capability to

j tissues of the body. The red ¢ “ary oxygen to all

| ) Olou
e of haemoglobin which is an jron E';Hﬂi;?:g EE;EI ii
en

und. The average life of a red bloog gl is about 120
: ‘r' = m Cells {WBC!]

\white blood cells are also called leucocytes, These ce
sourless, larger than red blood cells and with a nuclgﬁ::ﬁ
“cell. They are of many types because of their different
and functions. Their number is less in blood than that of
One cubic millimeter of blood contains about 7000 to

iy
. T

~ Most of them have a short life span of only three to four

vs. They are also formed in red bone marrow. Their main
is to protect the body against attacking microorganisms

o ey
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iii. Blood Platelets

They are much smaller than red blood cejs ang
blood cells. They are oval in shape and without a nyjg,, Whitg
cubic millimeter of blood contains about 250,000 . 5;-30“,,
blood platelets. They play an important role in clotting o hiﬂuq
during bleeding. Oog

Blood diseases

a. Leukemia

In Greek the meaning of Leukemia is "white blgqy
Leukemia is a cancer of blood-forming cells in the bone marg,
These abnormal white cells accumulate the bone marrow gy
flood the bloodstream, but they cannot perform their proper rgje
of protecting the body against disease because they g
defective. As leukemia progresses, the cancer interferes wit
the body's production of other types of blood cells, including reg
blood cells and platelets.

Studies have found the
following risk factors for
leukemia:

» People exposed to very
high levels of radiation.

+ Exposure to high levels of
chemicals like benzene,

« Cancer patients treated
with certain cancer-
fighting drugs sometimes

eukenm Fig: 3.7 Uncontrolled growth of
lﬂtﬂl' dﬂ\'ﬁlﬂp 1 'a_ Mmil’[ “B{i i u_“; h| I{'uhﬂ“h'



= The ptoms of leukemia are numerous
- 10" ]l the persons. It varies in many casg

but it may no

i | _}'—-_! E ; ,Es Cn
bl in s are: weakness or chronic fatigue, hea?amcﬁzlsy

MW‘:; specific bone pain, fever of unknown origi

oin t'mterial or viral infections, weight loss. easy bryi igin,

quent or nose. Many ¢ L ~rusing,
' from gums ¥ cases of leukemia can pe

er wreated, and some can be cured.

b ‘-m'::mia is a common blood disorder that is caused by an

scquired OF inherited abnormality of red blood cells to provide
ouate oxygen supplies to body tissues. The causes of

gigmia are NUMerous, but most can be grouped within three

ajor mechanisms that produce anemia:

", Blood loss (excessive bleeding)

. |nadequate production of red blood cells

* Excessive destruction of red blood cells

.“ L | ( ] s .
. Normal amount of Anemic amount of
red blood cells red blood cells

| . Fig: 38 Comparative account of the number of RBCs
in normal and anemic blood.
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Haemophilia usually is inheriteq s
er is passed from parents to CL?FE"*E“ means that

. %:'ﬁplﬁ born with hemophilia have littie or dren through genes.

. Clotting factor is a protein nee dEdnt; t;:rinzz~t't'r|-|g factor,

ing. There are several types of ¢lg normal blood

o j ~ tting fac
 proteins work with platelets to help the bloog St tors. These

ﬂ pisorders and Diseases

Stability of the body results from .
~ activities. But this normalcy is often disturberﬂ.rrg::w ?;?rhscﬂ#er
from certain disease. In daily life we encounter various :
' mstances which expose us to various diseases,

ents of diseases are present every where from home
1o school and from play ground to bookshop, we are never sure
of our total safety.
~ Microorganisms like bacteria and viruses are the major
source of many diseases. Apart from them, certain fungi and
parasites play significant role in causing various common

| a Bacterial Diseases :
" Bacterial diseases include any type of illness caused by
. bacteria. Bacteria are a type of microorganism that can only

~ be seen with a microscope. _ |
~ Othertypes of microorganisms include viruses, SOme
P fungi, and some parasites. Millions of bacteria normally live
~ onthe skin, in the intestines, and in the mouth. .
 The vast majority of bacteria do not cause disease, afﬂr
" many bacteria are actually helpful and even nacess:rgrﬂ &
- good health. These bacteria are sometimes reii;arrctee e
‘g00d bacteria” or “healthy bacteria. l-farmf(;l{li Eathnganiﬂ
- cause bacterial infections and disease are called p
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Racterial diseases occur when pathogenic bacterig o
into the body and begin to reproduce and crowd out al.
bacteria, or to grow in tissues that are normally sterile y

Harmful bacteria may also emit toxins that damage the
body. Bacteria are cause of many diseases such 4
tuberculosis, whooping cough, diphtheria, tetanus, typhoid and

cholera.

I. Tuberculosis
Tuberculosis (TB) is a bacterial infection caused by 4

germ called Mycobacterium tuberculosis The bacteria usually
attack the lungs, but they can also damage other parts of the
body, like bones, brain, liver, spleen and intestine. TB spreads

through the air.

FIHJ 118 W vcubuc terinm tubercufomy  wsna
lungs, but it can attnck any part of the bady
kidmey, spine. and brain,
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or route of spread of the disea
_HHI atory droplets. The droplets an f:;:;;hm'.fgh S

§ or sneezes. A healthy person may get E‘;ﬁn‘a patient

# g these droplets. Intestine ma
_ Y beco ected
g unpasteurized or unboiled mijk ¢ you hTi o

- l I ||Hg¢m‘f““f doctor f—:irh.uu

g weak immune system, 0u are more likely to Ret TB if you

gns and Symptoms
.'- - Symptomsof TBinthe lungs may include:
.51, ~« Abadcoughthatlasts 3 weeks orlonger
+ Weight loss
= *4-5 Coughing up blood or mucus
+ Weakness or fatigue

- Feverand chills

| 4

properly, TB can be deadly. You can usually cure
hy taking several medicines for a specific period of
gienic conditions, over crowding and dark, damp
m ponr aeration expose a person to contracting

5 AP e T

...‘.

evention and Treatment

2 can be prevented by:
wwuinfanmmmacem
_MMuapaﬁuntu

o g hygienic condition and | ousing.
mmmwm*m |

hwwlmﬂmm !

..q/os\""_"_l_—
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e bacteria thrive in the respiratory passages. Here it
toxins that damage the tiny hairs (cilia) these cilia
pro”_ 1o remove particulate matter and cellular debris that are
,.omm“F intmdu_cad into the airways with each breath. This
in an increased inflammation of the respiratory

rﬂi‘;'fgﬂﬁ and the typical dry cough characterized by severe
;’ﬂmning spells that end in a "whooping” sound when the

thesin.

Leamned malh Demdirsrer
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er than 6 months old before
immunizations and young
whose immunity has faded

It mainly affect infants young
they're adequately pmtectad b};'d
people between 11 to 18 years O
with the passage of time.

m%ﬁﬁ%m of whooping cough are similar to those

| ild cough,low-grade
f a common cold: runny nose, sneezing, mii
?ever After about 1 to 2 weeks, the dry, irritating cough evolves
into coughing spells which can last for more than a minute.

Between spells, the child usually feels uj;ell. Adults and
adolescents with whooping cough may have milder or a typical
symptom, such as a prolonged cough without the coughing
spells or the whoop.

Whooping cough is highly contagious i.e spread from
person to person. Tiny drops of fluid from an infected person's
nose or mouth may infect a healthy person. Sneezes, coughs,
or laughs are the cause of air borne droplets. Others then can
become infected by inhaling the drops or getting the drops on
their hands and then touching their mouths or noses.

Prevention and treatment

~ Whooping cough can be prevented with the pertussis
vaccine, which is part of the DTaP (diphtheria, tetanus, acellular
pertussis) immunization. DTaP immunizations are routinely
31;22321 J;E dti:ntﬁs téfnre a child's sixth birthday. Once 2
urs it can be effectively t | ibiotics like

Shner y treated with antibiotics i

Anyone with whooping cough should be i

: e isolated for five
ys after starting antibiotics or unti| three weeks after the onset

of the couqt : ons
th;"::?hlng Spasms if the person has not received antibiotiC
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Diseases and I‘rﬁ'cnﬁun

Ill-.m'alr"'l5 Iso known as lock
etanus, @ M as lockjaw, is a serioys
gisease that affects the body's muscles ang nen?;s:.’:: E; EQ Lﬁs
0y 2 spore forming ?ECTEFIE called Clostridium tetani Th
rialive in soil, saiiva, dust and manure.. ' :
gignﬂ"d Symptoms
The bacteria usually enter the body through a deep cut
those you might get from cutting yourself with 2 knife o
ping on a nail. Spores are dormant form of the bacterium
inside the body they germinate into multiplicative form
ﬂued\fﬂﬂﬁtati"e bacteria.

§ —
haracierired By minecle SRRYIMS UL i

ﬁl; 312 a. Clowrridium fefani O [etnmus is ¢

en in this child suffering from

These vegetative bacteria increase in number by
~ repeated divisions and produce a harmful substance called |
. Thetetanus toxin causes strong and continuous mulscie
~ tontraction. When muscles of chest wall undergo such ﬂfﬂfﬂmﬂg
- Contraction, the victim is unable to move the airin and outo

w“ﬂd without breathing the patient soon dies. .'

_-/97 i J
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Aspecial form of tetanus occurs in newbomn ba
are born in dirty environment and if unsterilized in strumnfn”“ﬁv
used during deliveries. s3]

Prevention and treatmer i
Every person should be immunized against tetgn,,. .

jing vaccine against harmful toxin.If a patient is suspec. h’!
E:?m he is given antitoxin to neutralize the toxj, wt?

antibiotics to kill the bacteria.

iv. Diptheria

Diphtheria is an acute infectious disease caused by thg
bacteria Corynebacterium diphtheriae. It spreads from persey
to person by respiratory droplets through coughing ang
sneezing. Diphtheria can also be spread by contaminated
objects or foods (such as contaminated milk).

js il ke

D BigeAd¥ s, Conpmeb .

A . ..F % "Mﬂ#mmﬁﬁﬂr, b, Affected tonst :

- x the *-“'.tl]umillﬂl""_":Ilif_,n
B e

. . il
painiu in diphtiy
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~ Diphtheria usually affects ,

-~ and msiunallyvtl'tg skin. Sympmr:se r:—.ﬂnnsﬂs- Pharyny,

- ¢pre throat to toxic Ilfe»threatenin di €1rom a Moderate|
sore : 9 diphtheri y
* the lower and UPper respiratory tracqe Sym Etl.unf the larynx or of

~ 910 5 days after the patient pay, Cﬂl‘ﬂe? MS usually oceyr

 pacteria. SOme of the significar mn Lontact with the

~ coloration of the skin, bloody ang watery draj .

| ._Iwmtﬂg problems, Ehllls,pnugh and painfy| 513:;:]’3 ff'“m nose,

A mb A owing.

~ The disease can € prevented by imimunization wi

,,: has occurred it I8 treated with ar:h?;:trﬂn;gf;he
Penicillin and _ erthromycin o kill the bacteria ang antitoxin ti

 peutral e the toxin. Dlph_thena antitoxin is given as a shot into a

‘muscle orthrough an IV (intravengys line)

ﬁiw:k; d i
3 Ypnoid Is a severe bacterial infection affecting several
~ organs of the body. The causative agent is Salmonella typhi.
osis of typhoid .fever i made when the Salmonelia
bacteria is detected_mth a stool culture. This disease is ve
‘common in areas with poor sanitary conditions. It affects the

 people of all ages and both the sexes,

1

Fig: 3. 14 Salmonelfo typhd. |

j i i-i'l_:: & /9\9 \ qmamamnd ‘J
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2
ns and Symptom
Sig .4 enter the body through ::l:::-nlarn'rruﬂedmmj

3 cross the wall of smallintestine and ane,

. . :
Wﬂtﬂrt‘ghmam other prgans like liver, spleen, brain, i bi:lz]sa

biood i ltiply within the wall of i
e bacteria also M Py vall of integ
gome of th lized destruction leading to formation of an u1ggf
| anifests itself by pi.
ch ulcers may bleed. The disease maniie by h
fsevz; neadache and diarrhoea of ::Dnshpangm People w‘lat:
t,rphéfd fever usually have a sustained fever as high as 103 %
104°F.
prevention and treatment _ |
The discase can be prevented Dy Improving the sanitary
o¢ 1ditions and by providing immunization of susceptible person
Antibiotics provides effective cure for typhoid fever.

vi.Cholera

Cholera is an infection of the small intestine that causesa
large amount of watery diarrhea.Cholera is an acute diarrheal
gisease caused by Vibrio cholerae. The bacteria releases a
toxin that causes increased release of water in the intestines. It
is fransmitted through contaminated food or water. Houseflies
play an important role in the spreading of germs. The flies carfy
the germs from faeces to the uncovered food.

TRNEY brlo cholerae



gigns and Symptoms

The bacteria are Ngested wit

' h f |
they multiply and produce 5 toxin, T jiﬂ' Inside g Intesting
itself and causes severe ¢ OX| |

. rarrhea' hich e N intesting
Cholera generally erupts in the form of Ydration
geason or after floods, A Patient witp c

painless watery diarrhea ang VOmiting, Fefe o 23S sever and

it takes about 10
bacteria to infect
SO significant contamination of
food or water is required to
transmit the disease angd person-
to-person transmission js

' uncommon.

0 million cholerg
a healthy adyt

Prevention and treatment

The disease can be prevented by “improving hygiene".
Food and water should be properly covered. Hands should
always be washed properly before eating and after g::m::]g Rtg
loilet. A patient of cholera requires plenty of fluids e.g.
(Oralrehydrate salt).

- I
; Antibiotics are used to kill the bactef'a'--rmvejteerrs gﬂ:ﬁﬁ
il always take precautions with food and dn"k'n% ::135 i s
S * nw i |
Eﬁmw tn;acr;“e:égzlisi:mﬁ;!aﬁaw effective in managing




Healulh

b. Viral Diseases

In 1898, Friednch Loeffler and Pay| Frosg
evidence that the cause of foot-and-mouth disease ”].th i
was an infectious particle smaller than any bacterig This L:‘Et':'f:l,
first clue to the nature of viruses and their ability in :Etht.

: '
diseases. Use

Viruses are capable of infecting animals, plants gnq :
bacteria. Even with present development in medica| sme:?n
viral diseases are still a major concern lor humanity, Some of tif
commaon human viral diseases are discussed below

i. Small Pox

Smallpox is caused by variola which is a member of the
genus orthopoxvirus. Smallpox is the only disease that has beg
completely wiped out throughout the world. Smallpox is alsy
potentially one of the most devastating biological weapons ever
conceived. Due to the success of an intense worldwide publc
health initiative, not one documented naturally occurring case of
this highly infectious, deadly disease has occurred since
October 26, 1977. The World Health Organization (WHO]
officially declared smallpox eradicated in 1980

- i

Fig: 3.16 1. Varinly {«

senus orthopoxvirus) b, Viras Filled sores #

il over the By of L
aflected chilid
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as it moves into the mucous membran

mlnﬂ Sylﬂpt‘ﬂms

Afféer infection, symptoms may take from 7
riormajor types of smalipox, The virys o< -/ J8V8 t
the bloodstream 72-96 hours after | “s Degins growing in

B SYMpomS as fover bﬂd?iiﬁ Smallpox initially develop
icularty, backache. Over ‘half of pegple
rience chills and vomiting. Pie with smallpox

A rash appears 48-72 h

and turns into virus-filled sores whi
ss can take up to 2 weeks.

Just after the rash appears, the virus s highly contagious

. es. The body sheds
cells, and virus particles are released. coughed, or si:neazed iLhtg

the environment.
The infected person can be infectious for
p to 3 weeks
(until the scabs fall off the rash). After the scabs or crusts fall off
(in2-4 weeks), a depression or light-skinned scar remains.

Prevention and treatment

Symptoms of smallpox stops when the disease s
medically treated. This includes replacing fluid lost from fever
and skin breakdown. Antibiotics may be needed for secondary
skin infections.

The infected person is kept in isolation for 17 days or until
the scabs fall off. Vaccinations and post exposure interventions
is the main treatment. Vaccination is the most effective means

of preventing smallpox infection.
 Vaccination can even be administered up to 4 or 5 days

after a person is exposed to the virus. This pragtice may not
k: WOIY prevent disease, but probably it will result in a
- significantly less severe case of the liness.




Lnit 8 2

Health, Disenyey gy,

il. Polio , o _

Polio (also called poliomyelitis) is g Contag
historically devastating disease that was almost eliminaggy ¢ U8
the Western hemisphere in the second half of the 20th cgy, O
Polio is an acute viral infection caused by polig Virus t%r'_p
disease occurs among young children especially under 5#%“._:
of age.

: The virus enters the body through the mouth, w 8
reaches the intestine it crosses the wall of the gut ang Entn it
blood stream thus it spreads to various organs of the b;s
specially nervous system. It damages motor Neurons (Neurq
attached to the muscles) due to which the patient loses ﬂﬂwerrzs
limbs leading to paralysis. i

Although polio has
plagued humans since
ancient times, its most
extensive outbreak
occurred in the first half

of the 1900s before the
vaccination
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il i

mdsymptﬂ““

;#l : gymptoms are fever, fatigue, headache, vomiting,
ﬂ.i‘alm neck and pain in the limbs. One in 200 infections
_- w rsible paralysis (usually in the legs). Among those
. H""s% to 10% die when their breathing muscles

ey pilized
fecome immoD

"
W

. The World Health
 Organization (WHO) is
. working toward eradicating
polio throughout the world.

success have

isease through oral vaccine
e Ghould be given o all chidren

Health, Diseases and Prevention e SR
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Health, Diseases and Preventigy

Measles : : :
Measles is 2@ highly contagious viral disease of the

‘ ramyxovirus) whi
' caused by the measles Virus (apa o
:hplrfar?dg through respiratory droplets.

Symptoms : i
5'““‘1%55* tit: symptoms are mild but as the disease

i [ Il over his b
s patient runs high fever and rash a his body,
?E;:vsz? mzt occurs with measles is called a stepwise fever,
The patient starts with a mild fever that progressively gets
higher. Fevers often reach temperatures greater than 103 °F

4°C). : i
(39 L+]a # untreated, the disease setties by itself in about 2

weeks but complications may oCCur.

Prevention and treatment . Noce 1
The disease can be prevented by immunization with

vaccine. Drugs are used to prevent fever and secondary
bacterial infections.

IL.iH: 317 Rash all pver the bods
s one ol the sign of measeles

e ZUN
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Health, Diseases and Preventign

| Dengue fever has been
responsible for a number of deaths
in different parts of Pakistan. From
different sources collect data
regarding the number of deaths in
various parts of Pakistan. Analyze
major factors which contributed in
the spread of this disease. List
down some precautionary
measures against this disease.

i J
iv. Hepatitis

It is a viral disease which damages the liver and its
fynctioning. There are different agents, which can cause
hepatitis. These include hepatitis A, B and C viruses. The less
dangerous of these is hepatitis A virus. Hepatitis B and C are
more dangerous infections.

The virus enters the body through contaminated are
water. food, blood products, razors, needles and close personal

The patient of hepatitis loses appetite and has jaundice, dark
urine and pale stools.

Prevention and treatment .
Vaccines are available against hepatitis Aand B. There is

- Mo vaccine for hepatitis C. Use of screened blood products,

le syringes and avoiding dangerous sexual practices
arethe mainstay of prevention against hepatitis B and C.

S T R e e
— 107 -
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R,

.AIDS '
V. Acquired immunodeficiency syndrome EAIDS} %

used by a virus called Human immyp,
disease ca was first described in 1981 E‘“EGET\?EHQ’F

HIV). AIDS
mfilad?s causative agentin 1983. The virus enters Wag
through the blood products, shared needles ang razgfsb:dr
L

sexual relationship with a patient or carrier of AID§g,

faty

Signs and Symptoms

The virus destro pody %
ys the defense system of the D0
53;"39*”9 the white blood cells. The imn::une system 1.8~ o
elense system is weakened so much that even a mild infec”

can cause death,
*————————_._-__- : " _—//
—— 108\ J
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Health,

Diseages and Pre'-rentiun

: ”pﬂﬁ"" and treatmen

=1 Disease can be prevented by:
. 1) Avoiding common baths and poorly mana
pools.
2) Using the personal towels and sports wear only

Ringworm can be treated by antifungal tablets and
pintments.

ged swimming

. d.Parasiticdiseases

| Parasites are living things that use other living thi |
your body - for food and a place to live. You can ggeﬂweg; frléﬁ
mﬂtefj food or water and bug bite. Parasitic diseases can
;ause mild dmmr!'lfnrt or be deadly. Parasites range in size from tin
 one-celled organisms called protozoa to worms that can be sea{;
wihthenaked eye.
Lets study some of the common parasitic diseases.

. Malaria
. ~ Malaria is a particular problem and a major one in are
- Asia,Africa, and Central and South America, Maléria oceurs in aahsuﬁz
- 100 countries; approximately 40% of the world population is at risk
- forcontracting malaria.
- Malaria is an infectious disease caused by a parasite,
! , which infects red blood cells. Malaria is characterized
of chills, fever, pain, and sweating.

ver, chills, muscle aches, and headache. Some patients
--."-"ﬂmiting. cough, and diarrhea. Cycles of chils,
aNd sweating that repeat every one, two, or three days are

b : o mﬁﬂﬂp’mﬂs characteristic of malaria include flulike iliness

—_A 1&-—
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repellents, cov
| + Cove
r exposed skin, and use mosquito nets W
ito né

ireated with oral medication. Dry
oasy. Chloroguine phgsphatg

. \aria 2@
Mild M2 . .4 is not always . .
o f all malarlai parasites except for

t malaria has

Historical records sugges
infected humans since the pbeginning of
kind. The name "mal aria’ (meaning "bad
air" in Italian) was first used in Englishin 1740 by
H. Walpole when describing the disease. The

to nmalaria” in the 20th

shortened

century- C. Laveran in 1880 was the first to
identify the parasites in human blood. In 1889, R.
Ross discovered that mosquitoes transmitted

malaria.

have malaria,
ke them
lable for

i mlal; %Etgpf%ﬁ é'n;st travel to an area known {0
o e rL:t which medications to take and t
et mﬁnﬂy. there is no vacciné |

ers are trying to develop one o

lo reduce th n eo
; e e chance of ing malaria, p
_ getting |
avoid malaria-endemic areas of Itnha w:!_:rlgi !use pmleﬂﬁq

should
uito
hile

sleeping.

=
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5 AN [l F revp “’“ﬂ n

" Thelife cycle uf the malaria pa rasite {Plas modium) is
complicated and involves two hosts, humans and
Anopheles mosquitoes. The disease is transmitted
to mmans when an infected Anopheles mosquito
s a p,arsnn and injects the malaria parasites into

ii, Threadworm

There are a number of types of worm (helminth)
infestations that humans are susceptible to. Of these, the most
common is the Enterobius vermicularis, also known as the

" , pinworm or seatworm.

Threadworms derive their name from their appearance,
fﬂ‘h adult worms resembling fine pieces of white cotton. The
~ adultfemale threadworm is larger than its male counterpartand

< Wuptm Semin length.

Jﬁ&m sadworms are the most commonly encountered
- Manhost specific nematode.

R L T
—-——
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Fig:3.20 Enterabius v

Signs and Symptoms
There may not be many external symptoms lo indicats
that you have a threadworm infestation so it may o

undetected.

Common signs include an intense itchy feel@ng around
the anus, usually at night or early in the morning. Dth:*.r
symptoms include restless sleep, irritability, grinding fﬂﬂﬂ
during sleep, or a loss of appetite. In rare cases slight 5“’”"5;3
pains associated with gastrointestinal upsets M
experienced.

Prevention and treatment
The common treatment is to take a mediciné t[; Hgﬂﬁ
worms. Mebendazole is the usual treatment for peoP ?ﬂ dos®
Over six months. Just one dose kills the worms. ‘?‘Eamirgfeation
Lw-::- weeks after the first is sometimes needed if theme g
a;z not cleared (which may occur if you swallow 5
rtaking the medication),

e

Leamned malh Demdirsrer
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is @ main source of mréadwom éggs.
™ Children may come into contact with eggs in schoo
aricularly in the toilets if they are not EiEanEd?}gl‘gpeﬂy This ::
why child may have recurring threadworms, even if home and
sersonal hygiene is of a very high standarg.

R hils
asis is an intestinal infection caused by a parasitic
. Itis the most common human infection caused by

Ascariasis occurs when worm eggs of the parasite
 lumbricoides commonly found in soil and human feces

The eggs can be transmitted from contaminated food,
or soil. Ascariasis is frequently found in developing
2s where sanitary conditions are poor.
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3,40 FirstAld and its .Eu:iministratil::-n~

First aid is an Immediate help given at

accident, till the patient s taken to the hospita the place of

pel‘fOlT"Ed by non-expert, but trainegy personng| It is usually

injured person until- definitive megjcyy treatm

It generally consists of a serieg of simple and in some

cases, potentially life-saving techniques that an individual can
betrained to perform with minimal equipments
In the following text you will study how first aid

administration can become a life saving activity,

a.Dog Bite )
If a dog bites or scratches the body of a person, it may be

dangerous. The wound may become infected with viruses of

rabies presentin dog's saliva.
In case of bleeding, pressure bandage should be

administered until bleeding stops. The damaged area should be
covered with clean cotton or piece of cloth.

b.Burn
If some part of the body is burnt the cloths from the burnt

Part should be immediately removed. Run off the tap wateL :2
burnt area. In case of severe injury the patient should be rus

k”f'le nearest hospital.




jration b
Jffocation @ person may become bregq,
lift the chest of the pauﬂm srﬂﬁ."
| ‘ tract may beco y
at the respiratory Me sy
Wrﬁ-,. 50 n;hu ' of the patient and remove any bloog vu;[m_
% accumulatedin the mouth. | fing
or Clean the mouth with some clean piece of gl
of respiratory pathway may help the paﬁﬂmi
preathe. If the patient is still breathless, try to help him pre g

artificially. If pbreathing starts take the patient to the hospia
immediately.

1. Clear victim's mouth quickly. Tilt head back.

2. Cover victims's mouth with your mouth. Pinch nostrils shut
and blow hard. For child, place your maouth over his mouth

and blow gently.

3, Remove your mouth, allowing air to come out. Repeat every
5 seconds for adults, every 3 seconds for children.

4. If unable to get air into victim's lungs retilt head into proeet
position. If you suspect foreign matter in airway, place it
on back, straddle the victim's thigs, perform 6-10 abdomina
thrusts, clear matter from mouth, resume artificial respiration

Flig: 3.22 Steps ta be followed for providing artificial respiration
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..-'

o Bite
~ snal

In case of snake bite take the I’::nlinwing measures,

bt First tie up the bitten arm o leg tightly with cloth so that
(i) poison may not move further.
(i) Wash the wound with water an

d lay down the patient and
restricts its movement.

n,' - Avoid sucking the patients blood from injury because it
A (i) may be fatal for you.

i (iv) Letthewound bleed.

= (v) Take the patient to hospital as soon as possible for
" medical help.




Scanned with CamScanner




[
- disease, More sophisticated diagno

|
|

He
ealth, Diseases and Prevention

e were methods of preventing dise
The ial and religious among some F'Tir‘ﬂitiv?: b?:ﬂi; Eihna:n
r e

c‘rgm#"

atroduction is unknown. Long befo ‘ .
,some t(ibesl had_pra cticed 3 wpﬁgg';figgkal penncf
A8 acaton (nsertng T om smalpes bt
“nder the skin) This was aimed at producing a mild form of the
gisease which would save the person from severe illness, for i

moogmzed that one never acquired ita second time. |

primitive man also observed that some dread di

: |
rstruck a person twice and worked out ways of purspec?;:ii
neve ting a mild case rather than risk the full-blown effects.

their |

He recognized that excessive bleeding could be sto
by applying extreme heat to a wound, but he also balievecf Fh?adt
releasing moderate amounts of blood by opening a vein
—oroved certain conditions. Of course many of his most

ured techniques had no rational or pharmacological basis,
but he certainly recognized the psychological benefits to the
sickof a healer's even app earing to do something effective, that
w certain conditions the body seems better able to cure

The first medical diagnoses made by humans were
based on what ancient physicians could observe with their
eyes and ears, which sometimes also included the examination
of human body. The ancient Greeks attributed all disease to

disorders of bodily fluids called humors, and during the late
medieval period, doctors routinely performed Uroscopy.
Later, the microscope revealed not only the cellular

structure of human tissue, but also the organisms that cause

stic tools and techniques -

ring temperaturé and the

Such as the thermometer for measu
0SCC e not in widespread

for measuring heart rate - We
end of the 19th century.

.:,i;,___ . M
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Elltinu

clinical laboratory would not pe,
of medicine until the beginning of
standard fixture

Mea 3
uanwmw we have variety of equipments and met
diagnose treat, and prevent the diseases. Some of e o
in‘qmrlant'ara discussed below:

hudﬁ iy

1. CT or CAT scans aré special x-ray tests that Prodyce
cross-sectional images of the body using x-rays g, :
computer. These images allow the radiologist, g Medicy
doctor who specializes in images of the body, to look atthe
inside of the body. CT scans are frequently yseqg I
evaluate the brain, neck, spine, chest, abdomen, pelvis
and sinuses.

2. An MRI (or magnetic resonance imaging) scan is s
radiology technique that uses magnetism, radio waves
and a computer to produce images of body structures,
The image and resolution produced by MRI is quite

detailed and can detect tiny changes of structures within
the body.

3. The electrocardiogram (ECG or EKG) is a diagnostic tool
that is routinely used to assess the electrical and
muscular functions of the heart. Most often, the ECG
-assessment includes the determination of the rake.
assessment of the rhythm, evaluation of the electrica
conduction patterns of the heart.
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1 the correct answers in the following Questions

Mmﬁ'ﬂg junk food has Nutritional vajye.
. LT0

;. High

Bl No

2. Malnutrition means
L a. Consuming enough nutrients
- b Consuming not enough nutrignts
~ ¢ Consuming fats only
d.  Eating at irregular intervals

3. Inhuman body the first choice for the body to consume will be
~ a Body protein

Body vitamins

& Glycogen

is drug abuse?
& Using drug when it is required

r‘:::

2 Taking drug in control quantities
% Using drugs irregularly
% Taking a prescription medication that is not prescribed

. of the following can results in increasing blood
westerol level?
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ia the white blood cells are:

e
1 n Wk fecti _
8 N merous but defective
b produce T Jless number
0 | body immu
: ‘ Helpingd the y ne responses
ia the body is unable to get:
{2 a“ﬂnplmper immune response

In
8 er blood circulation

b pdequate amount of nutritional support
g* Adequate amount of oxygen supply

3.The main factor behind hemophilia is the absence of :
: Gene for platelets production

b. Normal bone marrow
c. Clotting factor protein r
d. Normal hormonal control
44,0ne of the following is a bacterial disease:
a.  Small pox
p. AlDs
¢. Diphtheria
d. Measles

18 Tuberculosis is treated by :
a. Antiviral drugs
b. Mibiﬂﬁﬂﬁ
c. Surgery
d. Chemotherapy

18.The agent that cause typhoid fever is:
a. Salmonella typhi
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ﬁ HW:W‘-‘,{,'STrEt attacks thﬁrﬁmun&
U a 5 sexually transmitted virus
b. he virus that causes AIDS

g‘ all of the above
aiioiee 700

system

, abusers are at risk for HIV infection
B, only when they inject drugs e
| pecause drugE can affect the way peop|
decisions Pecpie make d
when they share drug injection eqy;
;"_ poth B and C Seen

‘"m’hhm questions.

" Cleanliness ensures health. Elaborate the statement.

2

3 Leukemiaand anemia are blood disorders, State their causes
and their effects on the body;,

Briefly describe the composition of the blood.

4 Eating behaviour are a major cause of health disorders. List
down some health issues which have a relationship with our

gating behaviours.
i Differentiate between malnutrition and under nutrition.

ot

Proper sleep and physical activities are vital for healthy growth
and healthy life. Give your assessment of this statement.

1 Enistthe viral, bacterial, fungal and parasitic diseases that you
~ have studiedin this unit.

| | ﬁ"" adetail note on the causes, symptoms and preventions of
i 9 following diseases.

—— 131'\3‘_."..""‘—————_
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SrOPLEEYIon * -
ihd Environment

» A
1 Alter sludfving this unit the students will be able to:

o Describe the rate of human population growth in
. Pakistan and ncighbouring countries.

- "

e Assess how the size and rate of growth of human
population are determined by birth rate, death
rate, immigration, emigration, urbanization and
carrying capacity of the envirnment.

Explain the impact of over population on

environment.

Describe how over population is the major -

hindrance in the sustainable development of any '
[ BT

UK SOALE 3

+




Population and Avirgp
Meny

Introduction '
Human population growth has become g3 SOUrce

concern for the modern day world. The population is incrg g,

rapidly. The reason why It 1S "E’Qa":_md dS a major CONcem -IQ
because it has affected the economic, political, environmep. °
and social spheres of life. Although we see this problep, ’na?.;
significant in the poor and developing countries of the woy| vet
the rich and developed nations are also equally affected by 5['1!3
problem. For example all of us living in this world shara the
same planet earth. Our atmosphere is the same; our rﬂgﬂ_urﬂhes
are the same and environmental hazards see no rich or pog
So in this context over population may be a problem in one Dart
of the world but its environmental impacts may be obvigys q
other parts of the world.

g i.l-'

Pressure resulting from unrestrained population
growth put demands on the natural world that can
I overwhelm any efforts to achieve a sustainable future.

If we are to halt the destruction of our environment we
must accept limits to that growth.
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Populagj,
N ang El‘l‘b‘t
FOnmeng

- of the GDI"I"ITUI‘I factors like un
e restriction of econom; Yment

A the C expane; » POve
e ulation. When the Population P :'_":'ﬁn results iy

“inis chapter you will explore ya
population and its growth,
4 Growth of Human Population
- Before and during the 1g¢h Century ¢
pulation was growing steadily hyt it remainwad o worlds
e, The 20th Century brought advancements in"1 i
nology, wl:'lrtﬁh Caused dramatic increase:i?mﬁﬁﬁu;:ﬁ
ion growth. These incr :
; ko eases haye Continued through to
~ The most basic (though not ne
ccurate) way to measure popula
ne. This is known as a census and is usually undertaken
mment officials. In the past, religious organizations
out censuses, but usually on a local or regional level.
1an Empire conducted censuses in order to measure
~of military-age men and for taxation purposes. In
id the first census was conducted by Hazrat Umar

: re affecte
ISSues rejateq wigﬂ

cessarily easiest or most
tion is simply to count

Leamned malh Demdirsrer
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Population ang Envir,

deny the im

In modern world nn‘b!:dy can Portan
census as it is @ prerequisites in any country's Eucn&zm
planning. This has paved way for a systematic study of "’aﬁu&:

lements of population. |
2 Demography (from the Greek word meaning hdescﬁﬂtinn

of people”) is the study of huma‘n populations. The discipijn
examines the size and composition of populations, ag ygy -
their movement of people from one region to another regiﬂas
Demographers also analyze the effects of population Qmw:;-',
and its control. Several demographic variables play Centra|
roles in the study of human populations, especially fertil
mortality and life expectancy, migration, urbanization and
carrying capacity of the environment.

a. BirthRate

To determine a country's fertility rate, demographers Use
governmental records to figure the crude birth rate (the numper
of live births for every thousand people in a population).

. Tahle: 4.1 Anslvsis ol hilrth raie o

Leamned malh Damdirarer
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2 Populat e an Bt
- " EnViron ey, ——

.

3
. late this rate by dividin
* ;:IEIE total pnpulati};n. and ?ht:: ;L:IE?};:; 1:::
fit by 1,000
"'-""'I | 'ﬂ’ expectancy
mw or the number of deaths

: in a society's
o also influences population size. Similar to the
ulate h rate, demographers calculate the Crude death rate,

ber of deaths annually per 1,000 people in the

Demographers (persons working on different

4s of population) calculate this figure by dividing the

" ber of deaths in a year by the total population, and then
“ing the result by 1,000.

o, g 4.1 Comparisen of highest death rate in the world,



Population and Envirgny,
— ent

infant mortality rate, which IS the number of dﬂaths

infants under agé one fu_r each 1,000 live birthg g
among vides demographers with another measure, A o
year, pro ith a higher life expectancy, which

! ¢ o+ mortality correlates With € © /< .
:2?1{: ;"varagtglifaspan of a society's population.

c. Migration
Migration (the movement of pr—:qple from one place {4
another) affects population size. While some migration s
en slaves were brought to America

involuntary, such as wh f
other migration is voluntary, such as when families move from

cities into suburbs.

Migration into an area, called immigration, is measured
as the immigration rate, which is the number of people entering
a region per each 1,000 people in the population. Migration out
of an area, or emigration, is measured as the emigration rate,
which is the number leaving per each 1,000 people in the
population. Internal migration is the movement from one area
to another within a country’s borders.

d. Carrying Capacity

As population density in a given area increases, !
approaches what's known as the carrying capacity. This is th
maximum number of humans an area is capable of supportind
in terms of available resources.

For animals, this is ea , fol
, ; sy to calculate. A 9oa.
example, might need 50 square yards of grass 10 survive- 7

?:?g%figﬂ square yards therefore has a carrying capacity 0
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-;wng_ capacity for humans is much more
“~an use technology to improve our resource
n ship in resources from other areas. We can
W“’ and other infrastructure to support
o

at happens when we reach carrying capacity
ere are several options:

s qve for a different area.
s become generally less healthy, and thus less
pressure leads to war.

y conditions and close proximity lead to a
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— mtnt

ine a population's natyrg

emographers determin |
rateb [;u btﬂrgcting the crude death rate from the cr_ude birth b
The ‘Lﬂ d's low-growth nations tend to be more 'nd”"”t“alizﬂd'

such as the United States and European countries, The high

growth countries tend t0 be less industrialized, sych as;

countries of Africa and Latin America. Table 4.3 gives 4
overview of the various figures about the different demograph,
variables of Pakistan along with some of its ”E'thﬂum‘ng

countries.

Tuble d.3: Demographics of selected countries

Popu lation

million

Growth rage |
(percent)

1,300
1772
158.1

0.49

4.3 The Impacts of Overpopulation on the Environmen!

Over the last hundred years there has been @
sharp rise in population. This problem is more serious in the
developing world as compared to the developed world.
Consistent rise in the population is posing serious challenges 0
the developing world.

Unfortunately, due to bad governance and lack of strong
economic growth people living in these areas are suffering o™
poverty, hunger, and disease.
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| 2 has a limited carrying capacity in terms of
"4 epace. Once that carrying capacity is taken over
ation then slowly and gradually degradation takes

ironment of such area gives a clear picture of how

tion devastates and affects the lives of the people
M uch areas. In the following section we will see how
" yiation has its impacts on the environment,

ssofAgriculture

The ever-increasing human population growth requires
- ~ve method for more food growth, which has resulted.
e agriculture. Bringing more land under cultivation
e destruction of habitats.
densive agriculture requires supply of water and
sment of canals, which inturn causes water- logging and

ment of camal sysem

' hﬂ!!ﬂﬂtﬁ{ll‘rrlruﬂw develop
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square miles of rain forest are destroyed cach year to
'_"'ﬂngmntarms.
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nt

More and more people are migrating from rurg| areas
urban environment. People migrate from rural areas o hiu
cities in search of jobs and comforts of life. 9

The shortage of housing facilities becomes acyte with
this influx of people. About 80 % of the housing units in big citieg
are substandard.

. The influx of the people puts great pressure on the basic
facilities such as water, electricity, gag S ant!l} public transport. The
traffic hazards increase, health care facilities fall short and the
sewage system is distributed. The migration from rural areas
creates shortage of labour in agriculture sector.
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i r
Fig: 4.6

Lli,H'lI HEWE T AL
pnl||t|::- r th
pul iremeniliou

moat o e ol

L5, {::l'l,'!-_'."!':] razing :
With fast growing population the demand for meat

and dairy products are also increasing. However, there are
number of other products which we can get form them. Can you

name few such products?

Cattle raring is a profitable business. Cattle are fed
mainly on plants. Grassland can support a specific numbers of
cattle. It is called the carrying capacity of that grassland.
Animals consume the upper portion of grasses. The roots are
alive, holding the soil particles together and absorbing water
and minerals. The plants recover and again grow totheir normal
size. However, when more then required number of animals
graze, plants are not able to recover and they ultimately die.

Overgrazing results in barren and exposed soil which is

easily eroded and results in desertification.



tation |
d. Dmﬂr:: of the importan} aspects Df_rapmly ince
s the dﬂfﬂfﬂﬁtatfﬂn- The unwise and u“:‘aﬁing

‘population Inr removal of trees is called defore I.'emn.ﬁhT

destruction 1 _ lan
1:‘é'.‘.lﬂ.*vatrpr.':;:rul.'atii.'m put a direct impact on Eﬂwrunht'““-

i ' d, thus forests Men;
rbanization requires more land, . StS are cyp g 0L
gnas and houses efc. More land is required for ﬂﬂrusai”“’
Trees are removed to develop pastures for grazing, o, ™
used both as timber or fuel wood. All these activitieg leag t'g‘

removal of trees.

Forests are our most precious wealth. Our life is gre
dependent on forests. They are the natural factories for fe
production of oxygen. Forests provide green cover to the earty
a living place to wildlife, fuel, timber and recreation to man.
They control floods, prevent formation of deserts and keep the
air clean.

Deforestation leads to, soil erosion, destruction of
habitats, extinction of many species, floods, climatic changes
and desertification (the process of formation of deserts)

4.4 Overpopulation and Sustainable Development

Planet earth has limited resources like fossil fuels, watét
forests, food etc and these are being constantly used @
depleted with every passing moment. Excessive and un¥s
use of these resources have convinced conservationists 3“E
planners that if some urgent measures are not taken E”L
regard then the world may face extreme shortage of U
résources may vanish forever.

. ”
in suchﬂ; & 3"3‘99}' to cope this situation is to use therf;ﬂﬂ:wt
atthe way that it can be used for the present gene’ Sk

sdmetime itis conserved for the coming general

_____'_"":.'._":7145\_'"
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Population and En vironment

The idea of sustainable development grew from
Jmerous environmental movements in earlier decades.
ﬂummiﬁ such as the Earth Summit in Rio, Brazil, 1992 were

or international meetings which introduced the concept of
:Etainable development to the world. i

According to the World commission on Environment
and development sustainable development is defined as a
dgvs}ﬂpmem that mggts the needs of the present without
compromising the ability of future generations to meet their

o
o 5
. | ey
1LY, ¥ - g
: "".1'{ I
' w2

.

Fig: -_1;_'I,|' HL'EHIH uf- SLARE ard 0L nmens e ,

j woales A SERil
Eroup photograph as the meodld, -.l:.!';_._.!tt‘\ and § ;I
members look on 21 the t Inited Natons Farth sumimil
Riode Janeiro, Brazil, on 13 June 1992,

P

e/ 147\ —

#
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Mumﬁnn and Environmeng

: ing. Every count
Sapf ctor in planning. Ever Syt
F'.':'pmamn - ::g st?nrt term plans keeping in weu._p its
makes its In:% ;EF""E“ for sustainable deTelppment TeQuires |
ﬁ;ﬂ?gﬁm of check and control of population.

i fsustainable developmen,
resentworld theideao : : ‘
is facirlng tgean%js challenges due to rapid QF_Dth;E POpulation
especially in the developing and poor countries of the worlg.

With limited resources and increase in poverty
Population growth in the world's poorest countries is a

cbstacle to poverty reduction. People I_iving below the p
line are increasing on daily basis.

rapid
major

Overty

Unwise and unmanaged environmental
_rapidly growing population is a major hurdle
“managament of environmental
lead to environmental degenerat

exploitation by
in sustainable
resources which ultimately
on and degradation

Health facilities and availability of balanced and
nutritious diet are some of the p

roblems to which people in the

Ping world are faced with. Governments in these
countries have to invest

_ MOre In health and infections and
 ePidemics seriously affect their economic development.

instabili € world which can Increase the risks of political
Y and conflict ang Can impact the development
process in any region of the world.

:
i
}
14




Population and Environment

So in these types of circumstances the concept of
susmiln.al::-ha development face serious threats from
lation and countries facing this problem must realize

until and uniess they are not able to control their population

mpeﬁt,f will remain a dream never to be achieved.

— T
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« Demographers determine 5

Population’s natural
growth rate by Subtracting the

. Crude death
~ thecrude birth rate. g

. Consistent rise in the

Population is Posing serious

- challengesto the environment.

‘Sustainable development is defined as a
development that meets the needs of the present

18 without compromising the ability of future generations

"
i

‘to meet their own needs.




A Select the correct answers for the following questiong
1. A population with birth rate equal to death rate is:

a. Increasing b. Decreasing
c. Stable d. Growing
2 . Each environment supports a limited population depending
upon its:
a. Biotic potential b. Carrying capacity
c. Birth rate d. Reproductive potential

3 Number of births per 1000 is:
b. Conception rate

a. Growth rate
¢. Reproduction rate d. Crude birth rate

- The study of population is called
b. Population explosion

a. Demography
c. Population dynamics d. Census

5. Removing natural resources and adding to environmental
problems  through pollution are major factors in a process

Leamned malh Demdirsrer
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:_ ’ Crude death rate |y

a. Total death in a specific yaar / total

year_multiplied by 1000 Population in that
b. Total population in that vans .

year YOAr = total death in a specifc
¢. lotal population in that

yoar year + total death in a specific

d. Total death in a specific ‘
multiplied by 100 it year [ total population in that

8. Crudedeathrateis also known as
a.  Morality rates
b Infant mortality rate
c. life span
d None of these

9. The maximum number of year that an individual could live

a. Life span :

b. Life expectancy

c. Birth rate

d. Fertility
10.  What s the official definition of Sustainable Development? i
| a. Reducing environmental impact .

b.  Using less energy in production .

c. Economic development that takes future generations

into account !
d.  None of these :
|
— s :
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Energy Sources
After dtfdying this chapter the students “ill"hﬁ abile to

. scribe energy sources Qaaiés figels, .- drogen as 1y
clegr energy, hydal, w ner |

. plain co venlmuaian&"rmncn h: al ene -
urces, renéwable and ngn renewable s, -
easurement of énergy {MgﬂmMﬁ " L- |
I o dentify the role energy sourdes'plays in the . ™

development of a country.
e Recognize that limited energy sources are ava

Pakistan. :
e Critically reflect on the niiclea energy usage I

world and its impact on tie life on Earth. &
e  Compare the annual profilietion of fossil fuel§'and

alternate fuels in Pakista 1 their consumption.
o Evaluate the ways of co on and effgctive

utilization of the availab y sourcesin Pakistan.
Dﬁcrlbethemm;mlluh and nuglear pollution
i -h = LT ATOUNG m thﬂﬂ*

ut | .r'. l-.
sllution, fossil fuel

Bl o

#

. M - ' § li '-,.

; . B
MTCLITHET S A1 E m

ppihhmmdmmhu nd to suggest
mﬂiﬂmm _
o Wm Source protection and

_,...,‘.

= ﬂml lan ':"- 14 Lan

ey
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introduc

Energy is one of the most fundarr W
We use energy to do work i".i*!':!,g_a Vans of o
4 . : ".'i."'||I J0) W Jr"" Er:l;[’?; Ji".&*'-"-'_‘-':- s o8
Wmﬂur vehicles, trains, planes and 1OCKES Erere ;rf
our homes and , cooks our food. Energy from Y warmg

: _ T s e s
fight during the day. Energy stored in plants is esten by _:,.r,.,dr&

giving them energy. Eve rything we do is related 1o energy in one
way or another. Energy is defined 2s: “ine sttty 1o oo
work."When we eal, our bodies transform the AN Slirad :
'~ the food Into energy 10 4o work. Cars, planes. hegint ti;m ‘rr..:-m
* and machinery also transform energy into work. where does
" energy come from? There are many sources of energy e g-:ﬁ

" chapter we will discuss various aspects of energy, s kinds
conservation and management.

81 ENERGCY SOURCES AND THEIR SIGNIFICANCE

There are many different ways in which the abundance of

energy around us can be stored, converted, and exended for
ouruse. To help understand the key energy sources that will

Flg:5.1 Some of the renrwable and nog-renesabile €aergy rosoorces

==
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yowever, 8 problem with fossil fuels |
mpact. Not only does their excavation from the ground
wquc.ar‘ltiy allers the environment, but their combustion leads
to a great deal of air poliution. Although there are many different

types of fossil fuels the most important are. coal, petroleum. and
natural gas

S their environmental

a. Coal

About 300 million years back, a large number of ferns
and other prehistoric plants were common on the swamp-like
earth. When those plants died and fell to the ground, they
were covered with water and they slowly decomposed.

As decomposition took place in the absence of oxygen,
much of the hydrogen content of the matter was eroded
away, leaving a material rich in carbon.

The material was compressed over the years by sand
and dirt, leaving the form of carbon known as coal. The
nature of coal is such that the higher the carbon content, the
more cleanly and brilliantly the coal bums.
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b. Pel
Petroleum, or "crude oil," is a liquid fuel that is present in
yarious locations throughout the world. It has many uses, from

the generation of electricity to the manufacture of medicines,
plastics, and other commercial items.

e ——

Much like coal, petroleum is formed from the remains of
biodegraded organic material. When animals that lived in the
sea millions of years ago died underwater, their remains were
gradually covered by layers of very fine dirt known as "silt" on
the ocean floor. Then, as the years passed, pressure from the
layers built up and compressed the organic material, forming
the oil.
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¢ Natural gas

Natural gas nests Ormarty '
r r X (3%
'T":;"I-r - L g .!_l‘.| L e # - «
almost always found along with the
il - ’ - A ; | t G
Yy tha e i
* _IF ) % i

raCrryeren] Wnlly ant

MM offices. and other buddings are heated by
s heaters. The western hemisphere Europe, and

mﬂ' contain the (argest natural Gas deposits

Mmeﬁpﬁm Compared 10
| natural gas is relatively clean-buming.

R
i o
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' Incated at a distance of about 650kilometres
The Sui 15 10CAEL O _ .
g K grachi n Licra BUgn Halochistan. Suil 15 a major
(k) A \s a major production facility, Sut Gas

- { Pakisian .
ﬁdd e auniry s larges! Fas Compresain station and

: =1y has the i
FIdd{S‘l-’* ' ]11[‘ % 4 e 11Ime A e |_'i| “‘I_‘url‘.. H{.,I!_ vlﬂ:h:l
SR ea o prialil L .

ored am , the largest natural gas fields in the world.
idered among the largc , _

1 = % 5 S Yer LIme "'\\‘l. |i l\."|lll_|i .r:n.!“!1nl"‘ lhe
ite diminishing reserve

highes! natural gas producing

d 1 Pakistan

-

-y Y RCES
£ ENERGY SOuU may become |
[sldéztc? E':‘Erzﬁ’.?‘l; fossil fuels renewable energy Y

a major energy choice |
important of these sources IS
Renewable energy sources af
vitually inexhaustible.

PN == - o

wind.,
e environme
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ir major drawbacks, however, are limijte
T:?,mﬂ .;J;agas not suitable for large-scale o)
well as relative cost to build and maintain,
a. Wind energy

Wind has been used as a source of energy 1
About 3000 BC ago, people probably first ¢, *;rc-emuﬁan
moving air to push a boat with a sail through the he force
might have led to the invention of the windmiljs Water The
mills were first used in central Asia. Windmills wghese wm;
Europe more than 700 years ago to grin VTR ugay
wBlas grind graing and pd in
More recently wind power is used to tyrm w
m

United States and Europe many wind farms rDthlj:dltu
several mega watts of electricity a day. o

Power : Clean Way of Electricity Geperor

d eng
DWEr_r n}l Drn‘ju
g -rlﬁraliﬂ:ihﬂn
Jay

rhlﬂEE I
gen Erate

2

Wind power is the fastest- :
.y MH- TﬂIbII!ug powered b}f wind are mount i i mwl‘ce 113[} ﬂ:
‘turbulent, the ground, where the wind s faster and Jess

m—

In Pakj A
Pumping wa;:'ﬂa” efforts are being made to use wind energy
°rand producing electricity,

Scanned with CamScanner



.fr'/ &

I'r.m'l]j_li,. Sourcey L
l"-

b. H',l"ljfl:“lﬂh'l'.irrt. anergy

Man has utilized the
Hydroelectric systems make L
water o create ulm:trmily.

POWer of

Waler for vears
s& of the years,

energy in Funning

incoa’ and natural 98s systems, a foggi| fuelis burned to

heat water. The steam pressire from the boily
"propellors” called turbines, These o vater turns

turbines spin coils of wire
between magnets to produce electricity, pin coils of wire

Hydropowered s
generate electrical power:
energy in moving water to s

ystems also make use

however, they do s
pinthe turbines.

of turbines to
0 by using the

Ghazi Barotha Hydropower Project

. is a unique power
project. It has a generation capacity of 1450 MW and it

consists of three main components. The Barrage, the
Power Channel and the Power Complex. The Project

utilizes the normal Tarbela Dam releases to provide |
3 year round maximum power generation,
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y when it flows from high !
Sr

erg
kinetl™ : i
wtﬂtﬂr haser Elﬂ"ﬁ"atlﬂnsl ThlE E}HEFQ}’ SDIHS thE‘ turblnﬂs

i wer project
_ h roelectric POWE! PlOjects 5
fat nﬂ;{ tothe cause of electricity Pmductinnr

has huge Eyda! g?wer generatio,
river Indus put it has yet to exploit it tq jt

mﬂic;:;"ag? However, three main dams Tafbelas
maﬁrﬁumnd Warsak constructed for the purpose of generatin .
Mangi2: 8¢ i ating agricultural land are vital for the energy
sectorin pakistan.

r Energy - ived i
c. Hliﬁnst of the energy known to man 1S derived in some way

from the sun. When we burn wood or other fuels, we actually
ralease the stored energy of the sun. In fact, there would be no
life on earth without the sun, which provides energy needed for
the growth of plants, and indirectly, the existence of all animal

life.

h Pakistan




Energy Soy rees
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ectric current is obtained from sun's energy.
of sun light to

ar cell can change the energy
ch solar cells are frequently used In

Nowadays el
Adevice called a sol

electrical energy. Su
calculators, watches etc.

I T

sed to run radios,
ng around the
house heating

Batteries made Up of solar cells aré use:
n artificial satellites go!

television, equipments | q s and solar
rs, solar geyser
earth. Solar cooke k?n g by using solar eneray

system are suCCes sfully wor
i ahead of It Because
Solar power has 27 exciing L0 that is everywhere:

. sola ili sunlight, @ res- o ~
b i unhz?ls E;E attached 10 moving nhjecrLa
cts, Solar powe

wer thoseé ohjects:
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§51:.3 NUCLEAR

The diminishing availability of natural
coal, petroleum, and crude oil has |eft scie
an energy alternative. Harnessing
appears to be one of the solutions. Fi
are the two types of nuclear
energy can be produced from an atom.
energy released from the nucleus of the
bombarded by a slow moving atomic particle, called neutron.,
When the atom of Uranium 235 is hit by the neutron, it splits up
info several parts. With the relsease of enormous amount of

energy this process is known as nuclear fission. It is carried in
specially designed nuclear reactors.

F ———— - — =

resources such as
ntists searching for
the power of the atom
ssion and fusion reaction
reaction with the help of which

Nuclear energy is the
atom when it is hit or
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Cold water is pushed in the core of nuclear reactor,

Which carries away heat of the nuclear reactor and turns into

beglnﬁ totumn the generator to produces electricity.
ower Plant (KANUPP)

In Pakistan Karachi Nuclear PcHASNUPP'”arE the

and Chashma Nuclear Power Plant (G ‘
WO main nuclear power plants Which, 619 %?'d;ﬁng
electricity. KANUPP has a capacity 10 ﬂrqducg int on tﬁe
Watts of electricity. It is located at Paradise fEarachi
Arabian Sea Coast, about15 miles to the westo :

F ¢ plant in Pakistan,
CHASNUPP-1, the second nucieal Powes Eepuﬂliﬂ of China.

was started in 1992 with the help of Peopie o alacirichy
CHASNUPP-1 has a capacity of 329 Mega o Chochit
The Plant is located in the province of F'UﬂJESE salltan
Barrage on the left bank of River Indus,

Mianwali City.
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Energy Sonrves

;,'9.14 HYDROGEN AS FUEI

A Hydrogen is the simplest element. An atom of hydrogen
m of only one proton and one electron. It is also the most

ful element in the universe but it is always present combined with
erelements e.g Water (H.O).

Hydrogan is also found in many organic compounds,
- bly the hydrocarbons that make up many of our fuels,
'-‘:z:"-. 5 mgasohna natural gas, methanol and propane.

: n can be separated from hydrocarbons

. ) the application of heat - a process known as

T . Currently, most hydrogen is made in this way
_'-. mal gas.

~ An electrical current can also be used to separate water

I 'ﬁ’ "mpunants of oxygen and hydrogen. This process is
3S Mulysis_ Some algae and bacteria, using sunlight

— N—
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A fuel cell combines hydrogen and oxygen fo
produce electricity, heat, and water. Fuel cells are often
compared to batteries. Both convert the energy produced by a
chemical reaction into usable electric power.

Fuel cells are useful to be used as a source of heat and

electricity for buildings, and as an electrical power source for
electric motors propelling vehicles,

Fuel cells ols like
natural operate best on pure hydrogen. But fu

gas, methanol, or even gasoline can be reformed ©
Produce the hydrogen required for fuel cells.



} AETEY Saarves

______

hydrogen since the 19708 %o propel the space
other rockets into orbad Hydrogen fuel cells power the shultie's
slectrical systems, producing a clean byproduct - pure water,

which is used by the crew for dnnking.
5_'.'-': .

| 1 are
Worldwide. two systems of units of measuremen
commonly used today. the Metric System (Systeme
International) and the British System. Energy can be converted
into work., Energy can be represented Dy the following simple

equation:

—— T -___

S
J;' 5
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Work = Force x Distance

Energy is defined as the ability to do work. However.

work is defined as a force appli f
g J pplied to some orm of matter
(object) multiplied by the distance that this object travels.
Physicists commonly describe force with a unit of
rneasurqmem known as a newton (after Sir Isaac Newton). A
newton is equal to the force needed to accelerate (move) a
tance of oné meter in one

mass weighing one kilogram to @ dis
The work or energy

second in a vacuum with no friction.
ect with the force of one newton overa

required to move an obj
distance of one meteris called a joule.

a. MEASUREMENT OF FLECTRICITY
Electric meter is connected with the live wire of main
supply. Live wire is connected with the field coils of the meter.
Inside the field coil, there is ano il which can rotate about
its axis. When current passes through meter, magnetic field is
to which coll inside the field rotates. The disc

ith coil can be seen from outside. The gears
dial. The

ly called a unit.

rotating along W
disc display meter reading on the

attached to the
kilowatt—hours (k

W), which is simp




p MEASUREMENT OF NATURAL GAS
Gas meter are installed to measure gas consumption.
Natural gas is measured in cubic meter (m’). The gas before
- entering the house passes through the gas meter, which turns a
wheel. The gears attached to the wheel display the volume of the
consumed on the dial. Now a days gas bills are being charged
on the base of British thermal unit (BTU). It is also the unit of

energy. One BTU is equal to 1055 joules.

Fig: 5.11 (Gas meter]

5.3 ENERGY IN DEVELOPMENT OF A COUNTRY

Energy has become a fundamental aspect of human
- existence. The development of a country can be judged by the
- amount of energy it consumes. Generally we see that the
~ developed country has larger demand for energy compared to a

( developing or under developed country.

3 Modern day industries cannot sustain their activities
~ without uninterrupted energy supplies. This in turn, ensures the

" creation of employment opportunities which ultimately generate
- economic activities and increases the standard of life of a nation.

- Development in the fields of agriculture, health, education,
 industry etc require energy and lack of investment in terms of
ergy in these fields mean no development and low standard of

“ Access to energy is therefore a prerequisite for sustainable

.:E = ':' = nt.
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Pakistan's economy is growing steadily. This growth

demands higher energy consumption. Pakistan mainly

. depends upon oil and gas resources to fulfil energy
requirements. Indigenous resources of oil are not enough for

the growing economy. As a result Pakistan has to import large

quantities of oil and oil based products from Middle East

countries.

Although Pakistan is blessed with a huge potential for
hydel energy but proper planning and a clear strategy in this
régard has yet to devised.

Pakistan total primary ener inq the year
gy supply during (ne€

iﬁ[}?- 2008 was 62.88 MTOE (million tons of oil Equwaleﬂﬂ

mnﬂfﬂ t_hﬂ‘n‘ 99% of this energy was supplied thl’ﬂUEﬁ

ventiona| energy sources such as oil, gas, hydel @

nuclear, et i cro/m
whereas |ess than 1% supplied through gﬁistan'ﬁ



., Bpproximately 66% of power generation in
is dertved from fossi fueis(pnmanly od and gas ) followed by
Sricity (30% ) and nuciear energy (3%)

RGY AND ENVIRONMENT

~ Humans are always in search of different sources of energy
ouroes of energles becomes hazardous 10 them and their

onvi
Humans are at rnisk whether it is bumning of fossil fuels or

on of electncity through nuclear power plant. Emissions and
ons all pose senous consequences on the lives of

Seati "

SRR A

hhMﬂmuﬂmMMﬂw
i sources affects our lives and what the possible

nhﬂm

The word therm means heat and heat is a form of
mnmmmmhmum

- Mmhﬂmhmmh
> other forms of energy. e




{ exchang® between system
| 4

in this ProC 5 tion react
thon'nal pmcesS.
.o carbon dioxide (CO,),
L a—tE[

in combustion m‘;'iﬂd oo
H.0), light and heat aré uced. If oxygen suppl
(A cient, then carbon monoxide (CO) rng; ;IEEIE

reaction i ins :
in fuels also contain sulphur.

pmduced.caﬂﬂl
When they burm, sulphur dioxide (SO,) is given off. C
of sulphur and petrol about ﬂ:ﬂﬁ?ﬁzl

and fuel oil contain upto 3%
tion of SO, can damage the leaves of plants

quite low concen
and stunt their growth and they can also make people's

respiratory illness much worse.

noxide (CO) is poisonous and

mor can
death, even if its concentration is in decimals EEHL;E?:
gﬂn!:antratlnn of CD’. also has adverse effects ::_m tﬁe
avironment. It helps in increasing the temperature of our

atmosphere due to green house effect.

Carbon Mo




ngiai measures

. Maximizing the efficiency of heat engines to minimize
heat loss

Less burning of fossil fuels and avoiding energy
wastages.

Industries and factories should follow strict norms to
reduce thermal pollution.

Ternper_atura of industrial waste water from power plants,
paper industries, and cement industries should be
reduced by the adoption of cooling ponds and towers.

~ Nuclear Fuel Hazards

" Radioactive material emit certain radiation. These radiations
~ have the ability to penetrate gases, liquids and even solids.
~ Theradiations are: _
-. 1) Alpha radiations
— 2) Beta radiations
i 3 Gamma radiations
s Penetration power of these radiations is different due
 {otheir size, velocity and nature.
g Controlled nuclear reactions are useful for humanity
i-bu.lu!mthayaranutufmniml or when they occur in open,
‘ whole area. These rays are '
and also cause deformation in new bomn




. ieoant accidents in the 50-year history o

S eneration are:
civil nuclear power £

S (USA 1979) where the reactor wye

m ,Whm radiation was contained and there
| WH:E dimlﬂf]iﬂﬂl or environmental consequences,

~ werenoad

Chernobyl (Ukraine 1986) on 26 April 1986, reactor no. 4
of the Chernobyl nuclear power station exploded. One
hundred times more radiation was released than by the atom
bombs dropped over Hiroshima and Nagasala.
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FEnergy Sources

| Fukushima (Japan 2011) Fukushima Datichi nuclear
power plant, 150 miles northeast of Tokyo, was severely

damaged by the earthquake and tsunami the world's worst
nuclear accident in 25 years.

-eactor some sort of cooling is necessary.

Generally nuclear reactors use water as a coolant. H?;E:
some reactors which cannot use water use .sﬂd'”t?" t?': e?-u il
salts. There is a series of physical barriers Detwe

radioactive core and the environment. !

: ON
MPTIONAND CONS F.H'_IMTi
: Eﬂff?e??agga?ng preliminary infunnatmnrhny:jnunu:ﬂ:wh‘?;z
realized the value and importance of energy In er :

' of energy are

iced that conventional soUrces .

;nf:wé?: ?:If}ﬂtﬁi? non -cnnuantinnal energy ED?FI‘;'!E; Euﬁj: ’;: |
initial i;taggs of research and development. The fue

her activities is mainly

In any nuclear

faciories, transport VERCT PO Cin the form of aosl, o
obtained from the undergrou deposils are ra
natural gas and other sim s. These
decreasing.

ilar raw forms.

)/ —
—— /10—
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n increases the pressure op,

hin pupri‘:’ltiD q ;
rapid grow! excessive and unNwise use g
The ces. The t. After all, one day, all th;

eqgnmen "
nviro usted. It is, therefore, highly
of energy and conserve
our homes, schools,

i in homes
Cone u::en;g:ré; at homes, WE must put off the
ek ces and closé gas and water valves, when not
required we sho e alectricalr appliances that use
mmparétivel‘y lesser energy €9 tube lights, energy saver bulb
etc. We should design our homes _su:_:h that we get maximum
benefits of sun lightand proper vé ntilation.

fenergy in schools S
We must take steps to minimize energy consumption, like
schools such that it is properly ventilated and get

' designing
maximum beneéfits of the sun light.

Conservation©

Conservation of energy in industries
role in the development ofa

Industries play an important
country. These industries run with consumption of energy:
Although they need huge amount of energy but consumption of
energy could be minimized by better management, reuse of by

products and proper maintenance of machinery.

!
\
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Energy is defined as; "the ability to do work "
Energy sources have been divided into two main categories:

non renewable energy sources and ren
‘2ot ewable energy

The renewable energy sources are solar, wind,
hydroelectric, biomass, and geothermal power.

+ Non renewable sources include the fossil fuels like coal,

gﬁrolaurn and natural gas,
| fuels are relatively easy to use and it is easy to
. generate energy from it because they only require a simple
" ~ directcombustion.
~ When prehistoric plants died and fell to the ground, they
were slowly decomposed in the absence of oxygen. The
tarla as compressed over the years by sand and dirt,
Iaaw e form of carbon known as coal.
- Pet :i is formed from the remains of biodegraded
terial.
. Natural gas consists [;mmsarilyr of methane and is
‘hssuuhtaﬂwm otherh rbon fuel. e
‘Hudoar energy is the y released from the nucleus
he atom when it is hit or bombarded by a siow: movi
atonicpariiclq called neutron. - . .
TWO Llﬂitﬁ- of m@sumt are ce _ 1.- dael
today. Thes N\W“-’Swtﬂmisﬁwmﬂ'"t (el
.', 5 =1y Eh E?Stem H“hﬂjﬂdg'd ; e
! ufaummw th m Io [
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12. A fuel cell combines hydrogen and to produce electricity, heat,

and water,
a. Carbon b. Oxygen
¢. Uranium d. Silicon

13.  Fossils are the
: a. Dead remains of living organism
F b. Coal mines -
¢. Kind of natural resource

d. Living beings

14.  Petroleum is mixture of

a. Petrol b. Diesel
c. Petroleum gas d. All of these

15.  Bumning of fossil fuel causes

¢. Both (a) & (b) d. None of these

B. Answer the following qﬁestin ns. |
1. mwmﬂdhwifﬂtmmmalncﬁcity‘? |
2. What is Overuse of electricity?
3. Whatare the advantages and disadvantages of using

petroleum? |
& Give two examples of ways to conserve energy at home?

ﬂ T e
_-/ﬁk—— | oo WS

R
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Energy Sources

Unit §

EXERCISE
—_—

5. What is a conventional source of energy?

6. What is the importance of conserving energy?
7. What is mmbtu?
8. Describe various t;.rpc:s of fossil fuels.
9. Write short note on the following:
a. Coal as fossil fuel
b. Petroleum

c. Wind as source of energy

10. Write in detail the nature and utility of any two non conventional
sources of energy?

1. Compare renewable energy sources with non-renewable sources.

12. Differentiate between conventional energy sources and non-
conventional energy sources.

13. .Brieﬂy write the process of formation of fossil fuels.
14.  Describe the role of energy in the development of a country.

15. How critical is hydel power generation for Pakistan, Discuss.

16. Nuclear power is regarded as one of the strategy for fulfilling the
gaps of power shortages. How Pakistan has been able to use nuclear

technology successfully and what hazards are associated with the use of
nuclear energy?




e

Glossary

Glossary

acid. A compound that yields hydrogen ions (H) when in aqueous

~ golution. Acids have a sour taste and turn blue litmus red.

alcohol. l‘.Z_}rganic compound used in gums, resins, dyes and perfumes.
Fermentation produces ethanol not alcohol.

alkali. A base that is soluble in water.

atomic number. The number of protons in an atom.

atomic symbol. The letters representing each of the elements.

atomic weight. Sum of number of protons and neutrons in the nucleus.

atoms. Composite particles of protons, neutrons and electrons. The
smallest part of a substance that can take part in a chemical reaction.

base. A compound that yields hydroxide (OH') ions when in agueous
solution. Bases have a ntter taste, feel greasy, soapy and turn red litmus
blue.

boiling point. The temperature at which a liquid starts boiling.
bond. A chemical link between atoms.

carbohydrates, The major energy source within plants and animals:
sugars, starches and glucose polymers.

earbon. The basic clement in all organic compounds.
catalyst. A substance that reduces the activation energy of a reaction.

cell. The smallest independent part of an organism.

chain reaction. Polymerisation initiated by the bonding of a free radical
with a monomer.

charge. The amount of unbalanced electricity in a system. Either
positive or negative.

chemical (empirical) formula. The ratio of elements in a substance.
For example: the chemical formula of common salt is NaCl, sodium and

chlorine in a ratio of 1:1.

chemieal reaction. The transformation of substances by the
rearrangement of their atoms.

chromosomes. Thread like structures found in the nucleus of the cell
and carrier of hereditary material.
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. more than one element.

wﬁ mﬂfmiifﬂ thrﬂﬂgh mﬂlec-ﬂiﬂr lﬂtﬂm:uﬁn‘
ectricity

along 8 metal bar._ _4 helical polymer chains. See
og: heat PASSIPE " | L cid. Twist
DNA: conductor, the amo
chromosomes: of electrons through 2 ~ unt of
electric current: A £ow o the rate of € lectron flow.

1 WWBI les 5pim1ing around the

vely charged atomic PArc
: :th both an electric H_nd magnetic
elech'nm:gneﬂf wﬂi& ‘?gﬂﬁc‘: infra-red, visible light, ultraviolet, X
are. . ¥

s suhs:::# : of atoms all with the same atomic
ﬂ:aiubmme that cannot be split chemically into smaller
substances.

. The capacity to do work. Work is done by transferring energy
Eﬁﬂﬁ:rm to another, For example the chemical energy in a fuel is
converted to thermal energy as it burns.

exothermic reaction. A reaction from which heat is lost eg: combustion.

fats. Molecules of fatty acids or glycerol. Used as a food store,
insulation and for shock absorption. .

fecundity. The ability to breed.

field. A region in space that is defined by a vector function. Common
fields are: gravitational, electric and magnetic.

fission. Splitting the nucleus of an atom into smaller nuclei.

fo action

'ru"ﬂﬂf the [t?mﬁ:r of energy) that will accelerate a body in the
fusion, | Chanw led force. See Newtons Laws of Motion.
joining u;gmﬂﬁ‘ of state of a substance from a solid to a liquid. 2- The
gene. A unit of O two atomic nuclej.
of four bases: adenicr . cc- A Section of £s uence
heat, The ing *denine, guanine, :msinﬁﬂﬁ- e
The interna] energy of a thymine.
body (substance).
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Glossary

hydrucarhnn. Compounds containing only hydrogen and carbon atom

| -
ingots. Mass of metal cast into a convenient shapes
inheritance. The fcarurels of an organism are determined by a set of
chromosomes. These originate in the parents and are passed on to an

offspring during fertilisation. It follows then that since ch
. r rOMOSOmes
inherited, all the features of an organism must be inherted. izl

imtnpe. An element that has more or less neutrons than normal. Many
isotopes are radioactive.

kinetic energy. The energy possessed by a body in motion.
mass. The quantity of matter in a body.

metals. Elements characterised by their opacity, malleability and thermal
and electrical conductivity.

molecular formula. The number and types of atom in a molecule. For
example the molecular formula of methane is CH, one atom of carbon

and four atoms of hydrogen.

molecule. A group of atoms bonded together. It is the smallest part ofa
substance that retains the chemical properties of the whole.

monomers. Small molecules that link together to form a polymer.
peutralization. A reaction i which the characteristics of an acid or base

disappear.
Particles with no charge forming part of an atomic nuclei.

mmmt
noble gases. Elements with zero valency. They form group 0 in the

periodic table and are non-reactive.

organic compounds. Substances that contain Carbon.

ozone. An isotope of oxygen that blocks ultra-violet radiation. Normally
found in the stratosphere.

piﬁogenlc Capable of causing disease
water has a pH value of

pH Scale. The strength of acids and bases. Pure
7, acids have a lower value and bases higher.

phase changes. Freezing of boiling.
photosynthesis. The conversion of water

 into glucose and oxygen. Lightis used as an energy SOUTEE:

_——
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proteins. Amino CE P2 ion i -
cspmn“?ﬂ:tgn_aﬁ'ﬂhﬂfhm bﬂdmw;ﬂmﬂachangemmf |
r‘ﬂ'ilﬁﬁ“- 1. Tﬂm&r x i 2. Any I'ElEﬂ-"_lE of encrgy from s

resistance. Opposition to current flow in a conductor.

respiration. The production of energy by the oxidisation of glucose.
skepticism. A doubting or questioning attitude or state of mind:
temperature. How hot one body is when compared to another.
weight. The gravitational force exerted on a mass.

work. The amount of energy transferred to a system.

—
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