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COLLEGE HYMN

Dare to do right! Dare to be true!

You have a work, that no other can do
‘Do it so bravely, so kindly so well

Angels will hasten the story to tell.

Dare, dare dare‘to do right!
Dare, dare, to be true!

Dare, to do right, dare to be true!
Dare to do right, to be true!

Dare to do right, Dare to be true!

Other men's failures can never save you

Stand by your conscience, your honour, your faith
Stand like a hero and battle till death.
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INDIAN TIGER

R. R. Rohitha
2009 Maths

Endangered White Tiger

There are only around 200 of the white tigers
Left in the world. White tigers are an Asian species,
found from the frozen tundra of the Soviet Far East,
south to the humid jungles of Malaya & Indonesia,
and west to the hot, hard wood forests of India.
There are five living subspecies; three others are
already extinct. Current estimates put the world
population of wild tigers at about 5,000 - 7,000, the
most numerous race being the Bengal race,
distributed among some 18 tiger reserves and
sanctuaries of India [and a half dozen in Nepal and
Bangladesh], accounting for over two-thirds of all
wild tigers.

Tigers are a protected species all over the
world. Even though it's completely illegél o hunt them, people are still slaying these beautiful
creatures.

Wild mysteries rewind

During the last 100 years, merely 12 white tigers have been spotted in the wild in India; giving
an approximate proportion of 1 white tiger for every 10,000 normal pigmented [orange] tigers.

The white tiger's origin was recorded in India during the start of the HB Mughal period from
1556t0 1605 A. D.

The first “modern” case of a white tiger being captured was in 1915. He was caught by the
local maharajah who kept the tiger until its death.

The recent spotting of a white Bengal tiger in the wild was in Rewa [Central India] on 27, May
1951.This male tiger was captured by the Maharajah Martand Singh of Rewa and was named Mohan it
is from this animal that all white tigers in captivity today are descended.

In 1960, a two year old white tiger in Rewa, Mohini, was bought by a businessman for US
$10,000.00 and given to the National Zoo in Washington D.C. On 5" December 1960, Rewa appeared
on the USA White House lawn with then president, Eisenhower.
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Rewa was used to try and breed more white tigers in the USA (with normal orange tigers) but
her offspring had various physical defects. The white tiger controversy among zoos is a small part
ethics and a large part economics. The tiger Species Survival Plan has condemned breeding white
tigers because of their mixed ancestry, most have been hybridized with other subspecies and are of
unknown lineage, and because they serve no conservation purpose. Owners of white tigers say they
are popular exhibit animals and increase zoo attendance and revenues as well. Similar rationalization
can be applied to the selective propagation of white lions, king cheetahs and other phenotypically
aberrantanimals.

However, there is an unspoken issue that shames the very integrity of zoos, their alleged
conservation programs and their message to visiting public. To produce white tigers or any phenotypic
curiosity, directors of zoos and other facilities must continuously inbreed father to daughter and
father to granddaughter and so on. At issue is a contradiction of fundamental genetic principles upon
which all Species Survival Plans for endangered species in captivity are based. White tigers are an
aberration artificially bred and proliferated by some zoos, private breeders and a few circuses who do
so for economic rather than conservation reasons

The best and most appropriate solution to white tiger conservation is exhibiting and breeding
white tigers is the very antithesis of conservation, is dishonest and unethical and is tantamount to
catering to the public's desire to see genetic aberrations rather than educating the public regarding
the incredible process of the natural selection, how the unbelievable diversity of life has evolved on
our planet throughout the past 50 million years and the crucial need for us to preserve natural habitats
and stop the destruction of our global ecosystem if we desire to save any threatened or endangered
species from extinction.

Endangered Tigers

One of the most majestic animals of all time, the tiger is on the brink of extinction. They have
been rampantly hunted or their various body organs. Though the tiger is one of the most powerful
mammal, it also faces the worst chances of being extinct.

Tigers have been hunted heavily by humans over the past few years. The tiger populationin
the Indian sub-continent has declined seriously in the past fifty years. Nepal has only two hundred
tigers, while India has about four thousand, a serious decline from the past figures. China and Korea
are the biggest criminals as far as tiger poaching is concerned. In the nineteen hundreds, the entire
tiger population was more than one lakh. However, today the global tiger population is less than ten
thousand animals. 3

While humans are the worst enemies of the tiger, it also has enemies in the form of
elephants, bears and very large buffaloes. The only defense tigers have against their enemies are their
razor sharp claws and their strong teeth. Other than that, sometimes the sheer weight of a tiger can
kill a average sized humans. Tigers are known to weight as much as three hundred to five hundred

pounds.




The male tigers weighs five hundred pounds, whereas the tigress weighs three hundred
pounds. The Siberian tiger is of the biggest size in the tiger family, and therefore the cat family. The
tiger'saverage heightisaround three feet.

Tigers are very good climbers and swimmers. This adaptability saves them from natural
disasters and floods. However , when it comes to fighting against their biggest mortal enemy the
human tigersfall short of anarsenalin their weapon.

Tigers have been hunted by humans since time incarnate. In ancient times, some tigers were
also tamed and kept as pets by royalty. Indeed, a tamed cat would add much colour to the royal nature
of people at that time . Tiger hunting was a sport played by royalty in ancient times. Also, in many
Asian countries, there many superstitions regarding tigers. It doesn't matter whether wearing a
talisman made out of tiger's claw has any supernatural powers or not a tiger will lose his life so that
someone makes money out of it.

Otherthan that, tigers have been hunted for their fur. Ironically, the biggest enemies of tigers

_may be connection they have with masculinity and strength in the minds of their largest predators,

humans. Almost everything related to the tiger has been sold and held in high esteem and price, be it
their claws, their fur, their teeth and in some cases, their eyes.

The tiger's body organs have also been rumored to be a cure for many of human ailments.
This has also resulted in the reckless poaching of tigers, making the tigers an endangered species
today.

Most of the tiger's body parts are said to be aphrodisiacs, medicines or poisons possibly the
most powerful in the world. This false notion has therefore made hunters hunt tigers for their
whiskers, the aforementioned whiskers, their eyes, the aforementioned talismans and their penises,
liver and fat, the aforementioned aphrodisiacs. The bones of a tiger are also said to be prized
medicines.

Other than simple hunting, humans have also changed the natural habitat of the tiger.
Humans have encroached on tiger land, which more often than not results in hunting tigers in the end.
They have also destroyed their habitats by cutting down trees and the polluting the atmosphere. More
seriously, humans have hunted their prey, forcing tigers to either starve or take more- risks. In reality,
the tiger does not hunt any animal larger than itself, for example the elephant.

There are now serious actions taken for the survival of this majestic beast at the brink of
extinction. All sub species of the tiger, like the white tiger has been proclaimed to be endangered.
China has banned the sale of all and any tiger related products since 1993. Since then, illegal poaching
of tigers for their fur, bones and other organsis rampant.
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CARBON DATING

Vaishnavy Paramananthasivam
2009 Bio

Carbon dating is a variety of radioactive dating which is

R FRRE TR BioRon applicable only to matter which was once living and

He ©
He ‘:.\.@' 5 f;"'{“f‘ff&ﬂ atom presumed to be in equilibrium with the atmosphere, taking
i ,{/ﬁ \c 5 B in carbon dioxide from the air for photosynthesis.

Cosmic ray protons blast nuclei in the upper atmosphere,
producing neutrons which in turn bombard nitrogen, the
major constituent of the atmosphere. This neutron

bombardment produces the radioactive isotope carbon-
Radioactive carbon-14 | 14.The radioactive carbon-14 combines with oxygen to form
& prasent gl

SIng organisms. carbon dioxide and is incorporated into the cycle of living
e things.
Carbon doxds X g
o:8 7}

takes & aip the :
tood cycie. The carbon-14 forms at a rate which appears to be constant,

so that by meaéuring the radioactive emissions from once-

living matter and comparing its activity with the equilibrium level of living things, a measurement of
the time elapsed can be made.

Presuming the rate of production of carbon-14 to be
constant, the activity of a sample can be directly

compared to the equilibrium activity of living matter Carbon dioxide
and the age calculated. Various tests of reliability have | takes carbon-14
confirmed the value of carbon data, and many examples | 10 18 000 o,
provide aninteresting range of application. tydle
Carbon-14 decays with a half life of about 5730 years by
the emission of an electron of energy 0.016 MeV. This
changes the atomic number of the nucleus to
7,producing a nucleus of nitrogen-14. At equilibrium
with the atmosphere, a gram of carbon shows an
activity of about 15 decays per minute.

The low activity of the carbon-14 limits age
determinations to the order of 50,000 years by counting techniques. That can be extended to perhaps
100,000 years by accelerator techniques for counting the carbon-14 concentration.
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Carbon 14 Equilibrium Activity

Since living organisms continually exchange carbon with the atmosphere in the form of carbon
dioxide, the ratio of C-14 to C-12 approaches that of atmosphere.

14 12

6
From the known half-life of carbon-14 and the number of carbon atoms in a gram of carbon, you can

calculate the number of radioactive decays to be about 15 decays per minute per gram of carbonin a
living organism.

Radioactive carbon is being created by this process at the rate of about two atoms per second for every
square centimeter of the earth's surface.

The rate of production of carbon-14 in the atmosphere seems to be fairly constant. Carbon dating of
ancient bristlecone pine trees of ages around 6000 years have provided general corroboration of
carbon dating and have provided some corrections to the data.

Reliability of Carbon Dating

Bristlecone Pine Trees

From the dating of ancient bristlecone pine trees from the western US, a correction curve for the
dating over the range back to 5000 BC has been developed. Trees dated at 4000 BC show the maximum
deviation of between 600 and 700 years too young by carbon dating.

Prior to carbon dating methods, the age of sediments deposited by the last ice age was surmised to be
about 25000 years. Radiocarbon dates of a layer of peat beneath the glacial sediments provided an
ageofonly 11,400 years.

Future carbon dating will not be so reliable because of changes in the carbon isotopic mix. Fossil fuels
have no carbon-14 content, and the burning of those fuels over the past 100 years has diluted the
carbon-14 content. On the other hand, atmospheric testing of nuclear weapons in the 1950s and
1960s increased the carbon-14 content of the atmosphere. This might have doubled the
concentration compared to the carbon-14 from cosmic ray production.

Accelerator Techniques for Carbon Dating

Accelerator techniques for carbon dating have extended its range back to about 100,000 years,
compared to less than half that for direct counting techniques. One can count atoms of different
masses with a mass spectrometer, but that is problematic for carbon dating because of the law
concentration of carbon-14 and the existence of nitrogen-14 and CH, which have essentially the same
mass. Cyclotrons and tandem accelerators have both been used to fashion sentensive new mass
spectrometer analyses. The tandem accelerator has been effective in removing the nitrogen-14 and
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CH, , and can be followed by a conventional mass spectrometer to separate the C-12 and C-13. A
sensitivity of 10 in the *C:"Cratio has been achieved. These techniques can be applied with a sample

as small as a milligram.

The Theory

Carbon 14 is aradioactive isotope of carbon. It is produced in the upper atmosphere by radiation from
the sun.(Specially, neutrons hit nitrogen-14 atoms and transmute them to carbon)

Land plants, such as trees, get their carbon from carbon dioxide in the air. So, some fraction of their
carbon is C14. The same is true of any creature that gets its carbon by eating such plants. We can
measure this in living things today. Suppose such a creature dies, and the body is preserved. The C14
will undergo radioactive decay, and after 5730 years, half of it will be gone. Eventually, all of it will be
gone. So, if we find such a body, the amount of C14 init will tell us how long ago it was alive.

Are There Things That Can't Be Carbon Dated?

Yes. The method doesn't work on things which didn't get their carbon from the air. This leaves out
aquatic creatures, since their carbon might (for example) come from dissolved carbon rock. That
causes a dating problem with any animal that eats seafood.

We can't date things that are too old. After about ten half lives, there's very little C14 left. So,
anything more than about 50,000 years old probably can't be dated at all. If you hear of a carbon dating
upinthe millions of years, you're hearing a confused report.

We can't date oil paints, because their oil is “old” carbon from petroleum.

We can't date fossils, for three reasons. First, they are almost always too old. Second, they rarely
contain any of the original carbon. And third, it is common to soak new-found fossils in a preservative,
such as shellac. It -is also standard to coat fossils during their extraction and transport. Acetone is
sometimes used while extracting fossils. because it dissolves dirt. In short, unless you have evidence to
the contrary, you should assume that most of the carbon in a fossil. Is from contamination, and is not
originally part of the fossil

We also can't date things that are too young. The nuclear tests of the 1950's created a lot of C14. Also,
humans are now burning large amount of “fossil fuel”. As the name suggest, fossil fuel is old, and no
longer contains C14. both of these man- made changes are a nuisance to carbon dating.

If you hear of a living tree being dated as a thousand years old, that is not necessarily an example an
incorrect dating. Trees only grow on the outside. Wood taken from the innermost ring really isas old as
thetree.

Can we prove that carbon dates are accurate?
There are two ways to do this. We can date things for which historians know a “right answer”. And, we
can date things that have been dated by some other method.
Historians don't have “right answers” for really old things. However, carbon dating has done well on
young material like the Dead Sea Scrolls, the Minoan ruins, and acacia wood from the tomb of the

pharoad Zoser.
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Some corals can be carbon dated, and also dated by another radioactive material, Thorium-230.
Pollenfound in the Greenland icecap has been carbon dated, and also dated by countingice layers. The
three methods confirm each other.

Trees grow a thick ring in a good year, and grow a thin ring in a bad year. It is sometimes possible to
match up tree-ring patterns between different trees. When enough suitable trees are found, living or
dead, the matchingis completely accurate. Then, we have wood for which we know the rightanswer.
So, carbon dating has been calibrated against the rings of California bristlecone pines, and Irish bog
oaks, and the like. When this was first done, it turned out that carbon dating had been giving too-
young dates for early civilizations. Apparently, the production of C14 by the Sun has changed by
several percent across the last 10,000 years. We know (from other measurements) that the Sun hasn't
fluctuated by more than 10 percent in the last million years. However, even this small an adjustment
was a bit of a shock. For example, Stonehenge suddenly became older than the pyramids, instead of
younger.

Since then, several other calibrations have been done, which confirm and extend the tree-ring one.
Some were done by finding lakes with atmospherically derived carbon in their annual layers of silt

(called varves). In those particular lakes, the varves can be counted, and the varves can also be carbon
dated.




CANCER

Cancer is caused in all or almost all instances by mutation or abnormal activation of
cellular genes that control cell growth and cell mitosis. The abnormal genes are called
oncogenes.

Only a minute fraction of the cells that mutate in the body ever lead to cancer. There
are several reasons for this. First, most mutated cells have less survival capability than normal
cellsand therefore simply die. Second, only a few of the mutated cells that do survive lose the
normal feedback controls that prevent excessive growth. Third, those cells that are
potentially cancerous are often, if not usually, destroyed by the body's immune system
before they growintoacancer.

But what is it that causes the altered genes? When one realizes that many trillions of
new cells are formed each year in the human being, this question should probably better be
asked in the following from: why is it that we do not develop literally millions or billions of
mutant cancerous cells? The answer is the incredible precision with which DNA
chromosomal stands are replicated in each cell before mitosis takes place and also because
the “proofreading” process cuts and repairs any abnormal DNA stand before the mitotic
process is allowed to proceed. Yet, despite all these precautions, probably one newly formed
cellin every few million still has significant mutant characteristics.

Thus, chance alone is all that is required for mutations to take place, so we may
suppose that a very large number of cancers are merely the result of an unlucky occurrence.
Yet, the probability of mutations can be increased manifold when a person is exposed to
certain chemical, physical or biological factors. Some of these are the following.

1. Itis well-known thationizing radiation, such as x-rays, gamma rays and particle radiations
from radioactive substances, and even ultraviolet light can predispose to cancer. lrons
formed in tissue cells under the influence of such radiation are highly reactive and can

rupture DNA stands thus causing many mutations.

2. Chemical substances of certain types also have a high propensity for causing mutations.
Historically, it was long ago discovered that various aniline dye derivatives are very likely
to cause cancer, so that workers in chemical plants producing such substances, if

unprotected, have a special predisposition to cancer. Chemical substances that can cause
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mutation are called carcinogens. The carcinogens that cause by far the greatest number
of deaths in our present day society are those in cigarette smoke. These cause about one

quarter of all cancer deaths.

Physical irritants can also lead to cancer, such as continued abrasion of the linings of the

intestinal track by some types of food.

In many families there is a strong hereditary tendency to cancer. In those families, it is
presumed that one or more of the genes that predispose to cancer are already mutated in

theinherited genome.

In experimental animals, certain types of viruses can cause some kinds of cancer,

including leukemia.

Invasive characteristic of the cancer cell

The three major differences between the cancer cell and the normal cell are:-

1s

The cancer cell does not respect usual cellular growth limits; the reason for this is that the
celis presumably do not require the growth factors that are necessary to cause growth of

normal cells.

Cancer cells are far less adhesive to each other than are normal cells. Therefore, they
have a tendency to wander through the tissues, to enter the blood stream, and to be
transported all through the body, where they form nidi for numerous new cancerous

growths.

some cancers also produce angiogenic factors that cause many new blood vessels to

grow into the cancer, thus supplying the nutrients required for cancer growth.

Why do cancer cells kill?

The answer to this question is usually very simple. Cancer tissue competes with normal

tissues for nutrients. Because cancer cells continue to proliferate indefinitely, their number

multiplying day by day, one can readily understand that the cancer cells will soon demand

essentially all the nutrition available to the body. As a result, the normal tissues gradually

suffer nutritive death.
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ALLERGY

ome persons have an “allergic” tendency that is genetically passed on from parent to
S child, and it is characterized by the presence of large quantities of IgE antibodies. These
antibodies are called regains, or sensitizing antibodies, to distinguish them from the more
common IgG antibodies. When an allergen (defined as an antigen that reacts specifically with
a specific type of IgE regain antibody) enters the body, an allergen - regain reaction takes

place, and subsequent allergic reaction occurs.

A special characteristic of the IgE antibodies (the regains) is a strong propensity to
attach to mast cells and basophils. Indeed, a single mast cell or basophilcan bind as many as
half a million molecules of IgE antibodies. Then, when an antigen (an allergen) that has
multiple binding sites binds with several of IgE antibodies attached to a mast cell or basophil,
this causes animmediate change in the cell, perhaps resulting from a simple physical effect of
the antibody molecules being pulled together by the antigen. '

At any rate, many of the mast cells and basophils rupture; others release their
granules with out rupturing and also secrete additional substances not already performed in
the granules. Some of the many different substances that are either released immediately or
secreted shortly there after include histamine, slow-reacting substance of anaphylaxis
(which is a mixture of toxic substances called leukotrienes). eosinophyl chemotactic
substance, a protease a neutropyll chemotactic substance heparin and platelet activating
factors.

These substances cause such phenomena as dilatation of the local blood vessels,
attraction of eosinophils and neutrophils to the reactive site, damage to the local tissues by
the protease, increased permeability of the capillaries and loss of fluid into the tissues, and
contraction of local smooth muscle cells. Therefore, any number of different types of
abnormal tissue responses can occur. Among the different types of allergic Teactions caused
inthis manner are the following.

Asthma: - In asthma, the allergen regain reactions occurs in the bronchioles of the lungs.
Here, the mostimportant product released from the mast cells seems to be the slow-reacting

substance of anuphylaxis, which causes spasm of the bronchiolar smooth muscle;
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consequently, the person has difficulty in breathing until the reactive products of the allergic

reaction have been removed.

Hay fever: - In hay fever, the allergy - reaction occurs in the nose. Histamine released in
response to this causes rapid fluid leakage into the tissues of the nose, and the nasal linings
become swollen and secretory. Here again, use of antihistamine drugs can prevent this

swelling reaction.

Anaphylaxis:- when a specific allergen is injected directly into the circulation, it can react in
widespread the mast cells located immediately outside the small blood vessels. Therefore, a
widespread allergic reaction occurs throughout the vascular system and in closely associated
tissues. This s called anaphylaxis.

This histamine released into the circulation causes widespread peripheral
vasodilation as well as increased permeability of the capillaries and marked loss of plasma
from the circulation. Often, persons experiencing this reaction die of circulatory stock within
afew minutes unless treated with nor epinephrine to oppose the effects of the histamine. -

Urticaria:- Urticaria results from antigen entering specific skin areas and causing localized

anaphylactoid reactions. Histamine released locally causes (1) Vasodilation that induces an

immediate red flare and (2) increased local permeability of the capillaries that leads to local

circumscribed areas of swelling of the skin in another few minutes. The swellings are

commonly called hives. Administration of antihistamine drugs to a person prier to exposure
will prevent the hives.

Thank you

“Allergy”

“Human anatomy and physiology”
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Binary Numbers Magic Trick

Here is frick that you can do at home.

1. Cutout the 5 cards below. You are now ready to do the trick.

2. Givethe5 cards toa friend, and ask them to pick a secret number between
1and 31, and to give you back all the cards that have their numberonit.

3. You can figure out their secret number by adding together all of the first

numbers on the cards they gave back to you.

For example, if they gave you back the top and middle card, then their number
would be 20, because the first numbers on these cards are 16 and 4, which add up
to 20.
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Who lives for ever?

(A true Story)
Lukshika Shanmugaratnam
2009 Bio

he small light-coloured car seemed to appear in Reg Green's rear - view mirror out of

nowhere and was quickly gaining on him. It was near!y}ll p.m on September, 29,1994.
Reg and his sleeping family, wife Maggie, seven - year - old son Nicholas, and four - year - old
daughter Eleanor, were heading south on the auto strata to catch a midnight ferry. It was the
13"day of the family's Italian holiday.

The car drew closer and instead of passing began to tail the Green's new hire car.
Uh-Oh, thought Reg as the car's headlights shone in his mirror. “This guy is up to something
nogood”.

Maggie woke and turned to see a man in the passenger seat wearing a black kerchief
over his face, gesturing menacingly to pull over. “Highway bandits”, thought Reg, alarmed.
Fearing for his family, he made a split - second decision to outrun the older car. Though he did
so, within moments they were alongside them again. Shots rang out. The 1% bullet shattered
the rear side window, the 2™ hit Reg's window and the 3”hit the rear bumper.

Maggie was relieved to see that Nicholas, always a sound sleeper, seemed to doze
through the frightening attack even though Eleanor woke up. It was the family's 3 trip to
Italy. Nicholas especially was captivated by his father's stories about Robin Hood and
Robinson Cruose. To prepare for the trip, they had scoured the library for books, on ancient
Rome. As they traveled, Nicholas pretended he was a Roman soldier returning home from
the colonies.

Speeding away from their attackers the heaved a sigh of relief when they spotted
two police cars. They pulled over to report the shooting. When Maggie and Reg opened the
back door to check on the children they were shocked to see blood on Nicholas hair. With
mounting Panic Maggie looked closer and found a small round bullet wound in his head. She
held Eleanor tightly. Reg looked down at the pale face of his son and wondered, “Will lever be
happy again?”.

As medics carried Nicolas to the hospital they were allowed only to view Nicholas,
d

now in a coma, through a window in the intensive care ward. The chief neurologist ex

k. -55-




that the bullet had entered Nicholas's head just above his right ear, lodging in the middle of

his brain.

The next day the team of doctors who were treating Nicholas said “I'm very sorry, but
Nicholas's brain has died” Maggie felt her world collapse when she heard the words “brain

dead” andclungto Reg. Nicolas was gone.

Reg and Maggie sat facing each other, talking quietly, their heads nearly touching,
clutching each others hands. After a few moments, Reg rose from his chair and said to the
doctor “We would like to donate his organs”.

May be this way his death can make a difference thought Maggie. Nicholas's murder
sent shock waves through out Italy. Shame was mixed with admiration, however once news
of the Greens' donation was made public. As seven people received heart, corneas, liver,
kidneys and islet cells from the boy.

As these medical miracle took place, gratitude grew for the Greens' selfless act. On
the streets of Rome people stopped and clapped when they saw them. Before the greens
boarded plane to return home the president of Italy decorated them with the gold medal for
civil merit, the nation's highest civilian honour.

At Nicholas's funeral these words are said. “Nicholas has already helped save the
lives of other children and indirectly, perhaps many more in the future. If this isn't

immortality, it must be surely come close”

The Greens' decision to donate their son's organs inspired the others to do the same.
In Italy, a country which had one of the lowest rate of organ donation in the west, the,
numbers of prospective donors nearly quadrupled from 1995-1996.This increase in the
organdonationis considered as the “Nicholas Effect”.

A 15years old boy who saw the program‘me about Nicholas on TV said to his mother
“if anything happened to me, | would like to donate my organs like Nicholas”. A month later
he was killed in an accident. After donating his organs his mother said “I would never have

done this unless he had told me”.

When the Greens returned to Italy the crowd rose to give them a standing ovation. A
woman came through the crowd, who got organ from Nicholas, and said “we love you

Nicholas; you live on within us”.
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- Used to l)end light in blnoculars | |R
o | k Used to. fecus llgl:t 1n a camera dBcksas b
When it moves frqm‘one: material to, anotherlight will_____ | F . 5
= iAtthin beam of light [\R4%
L7 ofincidence' =___ of reflection | A [
Where light travels fastest | C
: Gomg frt)m air to glass hght bends __ the normal T =
Theangleof ____is greater than the angle of refractlon » 1
i The lme at rrght- angles to a surface o) k& g

Light travels slower ina matenal w1th greater N

The letters in the dark squares make up a word when read

down words What is tt’
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More current more field .............. S
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Tiny “nanolaser” could change face
of computing, telecom

R esearchers say they have created the world's smallest semiconductor laser, a device
that can generate visible light in a space smaller than a protein molecule. This work

shatters traditional notions of laser limits, and makes a major advance toward applications in
the biomedical, communications and computing fields. The scientists said their work could
help lead to applications such as tiny lasers that can probe, manipulate and measure
properties of DNA molecules; optics-based telecommunications many times faster than
current technology; and optical computing in which light replaces electronic circuitry, with a
resulting leap in speed and processing power.

Light is an electromagnetic wave an oscillation of the electric and magnetic fields
that also drive the motions of electric currents. It was long thought that an electromagnetic
wave, including laser light, can't focused, or compressed, beyond the size of half its
wavelength-literally the length of a wave in a series, from one wave peak to the next. But
researchers have previously found a way to compress light further, down to dozens of
nanometers, or billionths of a meter. This was done by linking light to the electrons, or
charge-carrying subatomic particles, that oscillate collectively at the surface of metals. This
interaction between light and oscillating electrons is known as surface plasmon.

Scientists have been racing to construct surface plasmon lasers that can sustain and
utilize these tiny optical fluctuations. But the resistance inherent in metals makes these
surfaces plasmon dissipates their energy very quickly, preventing the buildup of
electromagnetic field necessary for lasers to be created. Scientists took a new approach by
pairing a wire of cadmium sulfide, 1,000 times thinner than a human hair, with a silver
surface, the wire and surface being separated by an insulating gap of 5 nanometers, the size
of a protein molecule.

In this structure, the gap region stores light within an area 20 times smaller than its
wavelength. Because light energy is largely stored in this tiny non-metallic gap, energy loss is
greatly reduced. The researchers could then work on amplifying the light, the key step to
making a laser. Fortunately, the tiny wire, or nanowire, acts as both a confinement
mechanism and an amplifier. Trapping and sustaining light in such tight quarters creates such
extreme conditions that the very interaction of light and matter is strongly altered. An
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increase in the spontaneous emission rate of light is a telltale sign of this altered interaction.
They measured a six-fold increase in the spontaneous emission rate of lightinthe gap.

Recently, researchers reported lasing action of gold spheres in a dye-filled, glasslike
shell immersed in a solution. The dye coupled to the gold spheres could generate surface
plasmon when exposed to light. The researchers used semiconductor materials and
fabrication technologies commonly used in modern electronics manufacturing.
Semiconductors are materials whose ability to conduct electric charge is somewhere
between that of metals and that of non-conductors, or insulators. By engineering surface
plasmon in the tiny gap between semiconductors and metals, they were able to sustain the
strongly confined light long enough that its oscillations stabilized into the “coherent”, or
synchronized, state characteristic of a laser.

Scientists hope to eventually shrink light down to the size of an electron's
wavelength, which is about a nanometer, so that the two can work together on equal footing.
The advantages of optics over electronics are multifold. Devices will be more power efficient
atthe same time they offerincreased speed or bandwidth.
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Safe online practices
(checklist)

The internet has become one of the most essential utilities for our day to day
work. Whenyou connect to the internet and start communicating with web sites or
other users, you face a risk. In order to minimize this risk, you need to follow some best
practices. This is a simple guideline (checklist) you must verify before connecting to the

internet.

e Keep your operating system current with patches and updates.

® Install anti-virus software and update regularly.

e Use a spyware removal tool.

* Enable the internet firewall or install a third party personal firewall.

e Verify your security settings in browsers and networking.

® Be aware when visiting sites of questionable content, or avoid such sites
entirely.

® Do not download from a non secure web site. Whenever possible
download from the company web site that has developed the
program/application.

® Close pop-up windows by selecting the “x” button in the upper right-
hand corner, rather than any other embedded icons.

® Monitor your child's use of the internet. Consider using blocking
software to keep children from questionable sites. ( e.g - adult content,
gambling) '

e Be wary of any unusual icons on your PC.

® Unplug phone connections when a modem is not in use.

® Raise the volume level of your modem so that you are aware of a redial.

® Ensure that internet dial-up access numbers are on your local telephone
plan and delete unknown access numbers.

® Turn off your computer and modem when they are not in use.

® Thoroughly examine your telephone bills and contact your telecom
service provider about suspicious charges; they may already have

precautions in place to help avoid unauthorized calls.
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What contines the Sequence?

000 0E

03. What numbers should replace the question marks?




04,

is to as

is to:

(HQDLL
Q0L
o0

What comes next in the above sequence?

ORGRORORE

A B C D E

05.

See the Answer at 137" Page
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Introduction of Complex
Numbers

Mathematicians must have looked at square roots of negative numbers for
quite a while because they appear as formal solutions of the general quadratic
equation

xX+bx +c=0

x,, = Vo (-b1/b? -4c)

whenever b’ - 4c<0

The symbol 'i' was introduced for the square root of (- 1)
ni=l1
So,the roots x, = % (-b + ik)
x,=% (-b-ik)
where k =[4c-b*
This can be written as,

X,=p+igand x,=p-iq

Since Gauss proved the Fundamental Theorem of Algebra, we know that all
complex numbers are of the form x +yi, where xand y are real numbers, real numbers
being all those numbers which are positive, negative, or zero. Therefore, we can use
the xy-plane to display complex numbers. We'll even call it the complex plane when
we use the xy-plane that way. That gives us a second way to complex numbers, the
first way being algebraically as in the expression x +yi.




We'll try to use x and y for real variables, and z and w for complex variables.
For example, the equation z = x + yi is to be understood as saying that the complex
number zis the sum of the real number x and the real number y timesi. In general, the
x part of a complex number z = x +yi is called the real part of z, while y is called the
imaginary part of z. (Sometimes yiis called the imaginary part.)

When we use the xy-plane for the complex plane C, we'll call the x-axis by the
name real axis, and the y-axis we'll call the imaginary axis.

Polar coordinates will help us understand complex numbers geometrically.
On the one hand, the usual rectangular coordinates x and y specify a complex
number z = x + yi by giving the distance x right and the distance y up. On the other
hand, polar coordinates specify the same point z by saying how far r away from the
origin 0, and the angle for the line from the origin to the point. We've already called
the distance r the absolute value |z| of z, and we saw how the Pythagorean theorem
gaverelation betweenitandxandy:

r=jz] =/x2+y2

Next, we need to gle 6. We'll he standard convention
for specifying the angle 8. This convention takes the positive x-axis (our real axis) to be
at angle 0°, the positive y-axis (our imaginary axis) at angle 90°, the negative x-axis
angle 180°, and the negative y-axis at angle 270°. Also, 360° can be added or
subtracted from any angle and the direction is not changes. So, 0°, 360°, 720°, and

‘ 360° all refer to the positive x-axis. Similarly, 270° and 90° both refer to the negative y-
- axis. A45°anglerunsalongtheliney=x, up to the right. And so forth.
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A point z can be specified by either pair, the pair of rectangular coordinates, x
and y, or the pair of polar coordinates, r, which is |z|, and, 6 which is arg (z). Since
either pair determines the point, each pair should determine the other pair. There
should be four equations, connecting them, and so there are. The Pythagorean
identity was mentioned above, but the others require trigonometry. From the same
triangle we used for the Pythagorean
theorem, we find the following three
relations:

tan0=y/x, x=rcos0 and y=rsin0.

Now, if we apply these relations to our
complex number z = x + yi, then we get an
alternate descriptionforz

zZ=x+iy

=rcos0+irsin0

=r(cosO +isin0)
=|z| (cosB+isin0)
Note that the complex number cos 6 + i sin 8 has absolute value 1 since

cos’ 8 +sin’8 equals 1 for any angle 8. Thus, every complex number zis the product of
arealnumber |z| anda complexnumbercos 6 +isin 6.

We're almost to the point where we can prove the last unproved statement of
the previous section on multiplication, namely, that arg(zw) = arg(z) + arg(w). As
above, we take arg(z) to be 6, and now let arg(w) be ¢.
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Then,
z=|z| (cosB+ isinB)
and

w=|w| (cos ¢ +isin )

We need to show that arg(zw) is (¢p+6). In other
words

zw = |zw| (cos (¢p+6 ) + i sin (¢+6))
If we use the addition formulas for cosine and sine

at one crucial point, we'll have it. Recall from
trigonometry these addition formulas:

cos (¢p+0)
sin (¢+6)

cos 0 cosd -sinBsin ¢

cos 0 sin ¢ +sin 6 cos ¢

Now we're ready to show arguments add in the
product zw.

w |z] (cosB +isin®) |w| (cos ¢ +isin )

|zw| (cosB +i sin 8) (cos ¢ + i sin )

|zw| (cos 6 cos ¢ -sin 0 sin ¢) + i(cos 8 sin ¢ + sin 6 cos ¢)

|zw| (cos (¢p+6) + i sin (¢p+0))
Thus, arg(zw) is (¢+6), as claimed.

Source: www.clarku.edu -
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CHEMICAL REACTIONS

Used the clues to find the mystery in the shaded box. All The clues have something

to do with neutralizations reactions

D
L S
G
|
R S
N
T
A
E
| E
N

1) Too much of this causes indigestion.

2) An acid will do this to an alkali.

3) Acid helps the stomach to do this with food.

4) and 5) Acid in our stomachs does this as well, which helps to prevent disease.
6) These can be damaged by the wrong pH, and are very important for digestion.
7) and 8) An acid and an alkali together from these two things.

9) Potatoes grow best in this type of soil.

10) Another name for “slaked lime”. (Two words, 7, 9)

11) Another word for combustion.

See the Answer at 136" Page
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Nanotechnology

Rohini Ramachandran
2009 Maths

INTRODUCTION

Nanotechnology, the creation and use of materials or devices at extremely small
scales. These materials or devices fall in the range of 1 to 100 nanometers (nm). One nm is
equal to one-billionth of a meter (.000000001 m), which is about 50,000 times smaller than
the diameter of a human hair. Scientists refer to the dimensional range of 1 to 100 nm as the

nanoscale, and materials at this scale are called nanocrystals or nanomaterials.

The nanoscale is unique because nothing solid can be made any smaller. It is also
unique because many of the mechanisms of the biological and physical world operate on
length scales from 0.1 to 100 nm. At these dimensions materials exhibit different physical
properties; thus scientists expect that many novel effects at the nanoscale will be discovered

and used for breakthrough technologies.

A number of important breakthroughs have already occurred in nanotechnology.
These developments are found in products used throughout the world. Some examples are
catalytic converters in automobiles that help remove air pollutants, devices in computers
that read from and write to the hard disk, certain sunscreens and cosmetics that
transparently block harmful radiation from the Sun, and special coatings for sports clothes
and gear that help improve the gear and possibly enhance the athlete's performance. Still,
many scientists, engineers, and technologists believe they have only scratched the surface of

nanotechnology's potential.

Nanotechnology is in its infancy, and no one can predict with accuracy what will result
from the full flowering of the field over the next several decades. Many scientists believe it
can be said with confidence, however, that nanotechnology will have a major impact on
medicine and health care; energy production and conservation; environmental cleanup and

protection; electronics, computers, and sensors; and world security and defense.
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WHAT IS NANOTECHNOLOGY?

To grasp the size of the nanoscale, consider the diameter of an atom, the basic building
block of matter. The hydrogen atom, one of the smallest naturally occurring atoms, isonly 0.1
nm in diameter. In fact, nearly all atoms are roughly 0.1 nm in size, too small to be seen by
human eyes. Atoms bond together to form molecules, the smallest part of a chemical
compound. Molecules that consist of about 30 atoms are only about 1 nm in diameter.
Molecules, in turn, compose cells, the basic units of life. Human cells range from 5,000 to
200,000 nm in size, which means that they are larger than the nanoscale. However, the
proteins that carry out the internal operations of the cell are just 3 to 20 nm in size and so
have nanoscale dimensions. Viruses that attack human cells are about 10 to 200 nm, and the
moleculesindrugs used to fight viruses are less than 5 nmin size.

The possibility of building new materials and devices that operate at the same scale as
the basic functions of nature explains why so much attention is being devoted to the world
below 100 nm. But 100 nm is not some arbitrary dividing line. This is the length at which
special properties have been observed in materials properties that are profoundly different
atthe nanoscale. .

Human beings have actually known about these special properties for some time,
although they did not understand why they occurred. Glass workers in the Middle Ages, for
example, knew that by breaking down gold into extremely small particles and sprinkling
these fine particles into glass the gold would change in color from yellow to blue or green or
red, depending on the size of the particle. They used these particles to help create the
beautiful stained glass windows found in cathedrals throughout Europe, such as the
cathedral of Notre Dame in Paris, France. These glass workers did not realize it at the time,
but they had created gold nanocrystals. At scales above 100 nm gold appears yellow, but at
scales below 100 nmi it exhibits other colors.

Nanotechnologists are intrigued by the possibility of creating humanmade devices at
the molecular, or nanoscale, level. That is why the field is sometimes called molecular
nanotechnology. Some nanotechnologists are also aiming for these devices to self-
replicatethat is, to simultaneously carry out their function and increase their number, just as
living organisms do. To some early proponents of the field, this aspect of nanotechnology is
the most important. If tiny functional units could be assembled at the molecular level and
made to self-replicate under controlled conditions, tremendous efficiencies could be
realized. However, many scientists doubt the possibility of self-replicating nanostructures.
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APPROACHES TO NANOTECHNOLOGY

Scientists are currently experimenting with two approaches to making structures or
devices at the scale of 1to 100 nm. These methods are called the top-down approach and the
bottom-up approach.

Top-down Approach

In the top-down process, technologists start with a bulk material and carve out a
smaller structure from it. This is the process commonly used today to create computer chips,
the tiny memory and logic units, also known as integrated circuits that operate computers. To
produce a computer chip, thin films of materials, known as a mask, are deposited on a silicon
wafer, and the unneeded portions are etched away. Almost all of today's commercial
computer chips are larger than 100 nm. However, the technology to create ever smaller and
faster computer chips has already gone below 100 nm. Smaller and faster chips will enable
computers to become even smaller and to perform many more functions more quickly.

The top-down approach, which is sometimes called microfabrication or
nanofabrication, uses advanced lithographic techniques to create structures the size of or
smaller than current commercial computer chips. These advanced lithographic techniques
include optical lithography and electron-beam (e-beam) lithography. Optical lithography
currently can be used to produce structures as small as 100 nm, and efforts are being made to
create even smaller features using this technique. E-beam lithography can create structures
as small as 20 nm. However, e-beam lithography is not suitable for large-scale production
because it is too expensive. Already the cost of building fabrication facilities for producing
computer chips using optical lithography approaches several billion dollars.

Ultimately, the top-down approach to producing nanostructures is not only likely to be
too costly but also technically impossible. Assembling computer chips or other materials at
the nanoscale is unworkable for a fundamental reason. To reduce a material in a specifically
designed way, the tool that is used to do the work must have a dimension or precision that is
finer than the piece to be reduced. Thus, a machine tool must have a cutting edge finer than
thefinest detail to be cut. Likewise the lithographic mask used to etch away the locationson a
silicon wafer must have a precision in its construction finer than the material to be removed.
At the nanoscale, where the material to be removed could be a single molecule or atom, it is
impossible to meet this condition.
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Bottom-up Approach

As a result, scientists have become interested in another vastly different approach to
creating structures at the nanoscale, known as the bottom-up approach. The bottom-up
approach involves the manipulation of atoms and molecules to form nanostructures. The
bottom-up approach avoids the problem of having to create an ever-finer method of
reducing material to the nanoscale size. Instead, nanostructures would be assembled atom
by atom and molecule by molecule, from the atomic level up, just as occurs in nature.

However, assembly at this scale hasits own challenges.

In school, children learn about some of these challenges when they study the random
Brownian motion seen in particles suspended in liquids such as water. The particles
themselves are not moving. Rather, the water molecules that surround the particles are
constantly in motion, and this motion causes the molecules to strike the particles at random.
Atoms also exhibit such random motion due to their kinetic energy. Temperature and the
strength of the bonds holding the atoms in place determine the degree to which atoms
move. Even in solids at room temperaturethe chair you may be sitting on, for exampleatoms
move about in a process called diffusion. This ability of atoms to move about increases as a
substance changes from solid to liquid to gas. If scientists and engineers are to successfully

assemble at the atomic scale, they must have the means to overcome this type of behavior.

A clear example of such a challenge occurred in 1990 when scientists from the
International Business Machines Corporation (IBM) used a scanning probe microscope tip to
assemble individual xenon atoms so that they formed the letters IBM on a nickel surface. To
prevent the atoms from moving away from their assigned locations, the nickel surface was
cooled to temperatures close to absolute zero, the lowest temperature theoretically possible
and characterized by the complete absence of heat. (Absolute zero is -273.15°C [-459.67°F].)

At this low temperature, the atoms possessed very little kinetic energy and were essentially

frozen.

Achieving this temperature, however, is impractical and uneconomical for the
operation of commercial devices. Nevertheless, the ability of scientists to manipulate atoms
was one of the first indications that the bottom-up approach might work. It also signaled the

emergence of nanotechnology asan experimental science.
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THE EMERGENCE OF NANOTECHNOLOGY

The concept of nanotechnology originated with American physicist Richard P.
Feynman. In a talk to the American Physical Society in December 1959, entitled “There's
Plenty of Room at the Bottom: An Invitation to Enter a New Field of Physics,” Feynman
provided examples of the benefits to be obtained by producing ultrasmall structures.
Feynman calculated that the entire content of Encyclopaedia Britannica could be reduced to
fit on the head of a pin, and he estimated that all of printed human knowledge could be
reduced to fiton 35 normal-sized pages.

Although he did not coin the term nanotechnology, the visionary Feynman predicted
key aspects of today's nanotechnology, such as the importance of advanced microscopes and
the development of new fabrication methods. He also emphasized the importance of
combining the knowledge, tools, and methodologies used by physicists, chemists, and
biologists. He pointed to the natural world as an example of how much information and
function can be packed into a tiny volume. A single cell, for example, can move, perform
biochemical processes, and contains within its DNA molecule the complete knowledge of the
designand function ofthe complex organism of which it is part. '

Feynman believed the creation of nanoscale devices was possible within the
boundaries set by the laws of physics. He specifically cited the possibility of atom-by-atom
assemblythat is, building a structure (a molecule or a device) from individual atoms precisely
joined by chemical forces. This possibility led to the concept of a “universal assembler,” a
robotic device at nanoscale dimensions that could automatically assemble atoms to create
molecules of the desired chemical compounds. Such a device, for example, could assemble
carbon atoms to form low-cost, large diamonds, a potentially important industrial material,
now used only in limited quantities due to the high cost of mining and synthesis. Such
synthetic diamonds could have many industrial and consumer applications because they are
lightweight and yet extremely hard, and are electrically insulating but excellent conductors
of heat. The idea of a nanoscale robotic assembler continues to be promoted by some
researchers, although there is considerable debate whether such a device is indeed possible
within the known laws of chemistry, physics, and thermodynamics.

Nanotechnology began being promoted as a key component of future technology in
the late 1970s. The term nanotechnology was first used in 1974 by Japanese scientist Norio
Taniguchiin a paper titled “On the Basic Concept of Nanotechnology.” However, the term was
also used by American engineer K. Eric Drexler in the book Engines of Creation (1986), which

-94- |




had a greater impact and helped accelerate the growth of the field. By this time, major
breakthroughs had been achievedin industry, such as the formation of nanoparticle catalysts
made of nonreactive metals and used in catalytic converters found in automobiles. These
catalysts chemically reduced noxious nitrogen oxides to benign nitrogen and simultaneously
oxidized poisonous carbon monoxide to form carbon dioxide.

The Tools of Nanotechnology

The scientific community began serious work in nanoscience when tools became
available in the late 1970s and early 1980sfirst to probe and later to manipulate and control
materials and systems at the nanoscale. These tools include the transmission electron
microscope (TEM), the atomic force microscope (AFM), and the scanning tunneling
microscope (STM). See also Microscope.

Manipulating Atoms

In addition to imaging, AFM and STM are also useful for manipulating nanostructures.
In this regard, the tips resemble “arms” that can be used to manipulate individual atoms. For
example, not only did scientists at IBM move and align individual atoms on a flat surface so
that the atoms spelled I1BM, but also they used an STM to position 48 iron atoms into a
circular structure, where interesting phenomenon could be visually inspected. This
manipulation was only possible at extremely low temperatures.

Although the AFM and STM are capable of moving atoms and individual
nanostructures, the process is very slow and time-consuming. Scientists hope to develop this
technique further by using massive arrays of scanning tips instead of just using one. Such
arrays could help speed up the manipulation of atoms, aIthough it would also require
extensive micro-and nanofabrication.

CHALLENGES CONFRONTING NANOTECHNOLOGY

A major challenge facing nanotechnology is how to make a desired nanostructure and
then integrate it into a fully functional system visible to the human eye. This requires creating
an interface between structures built at the nanometer scale and structures built at the
micrometer scale. A common strategy is to use the so-called “top-down meets bottom-up”
approach. This approach involves making a nanostructure with tools that operate at the
nanoscale, organizing the nanostructures with certain assembly techmques and then
mterfacmg with the world at the micrometer scale by using a top-down nanofabrication
process.
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However, technical barriers exist on the road toward this holy grail of nanotechnology.
For example, the bottom-up approach generally yields nanocrystals of 1 nm, a dimension
that is too small for current nanofabrication techniques to interact with. As a result,
interfacing a nanocrystal with the outside world is a highly complex and expensive process. A
novel procedure must be developed to overcome this barrier before many of the synthetic
nanostructures can become part of mainstream industrial applications.

Also, as the size of the nanostructure gets increasingly thinner, the surface area of the
material increases dramatically in relation to the total volume of the structure. This benefits
applications that require a big surface area, but for other applications this is less desirable.
For example, it is undesirable to have a relatively large surface area when carbon nanotu bes
are used as an electrical device, such as a transistor. This large surface area tends to increase
the possibility that other unwanted layers of molecules will adhere to the surface, harming
the electrical performance of the nanotube devices. Scientists are tackling this issue to
improve the reliability of many nanostructure-based electronic devices.

Another important issue relates to the fact that the properties of nanocrystals are
extremely sensitive to their size, composition, and surface properties. Any tiny change can
result in dramatically different physical properties. Preventing such changes requires high
precision in the development of nanostructure synthesis and fabrication. Only after this is
achieved can the reproducibility of nanostructure-based devices be improved to a
satisfactory level. For example, although carbon nanotubes can be fashioned into high-
performance transistors, there is a significant technical hurdle regarding their composition
and structure. Carbon nanotubes come in two “flavors”; one is metallic and the other is
semiconducting. The semiconducting flavor makes good transistors. However, when these
carbon nanotubes are produced, mixtures of metallic and semiconducting tubes are
entangled together and so do not make good transistors. There are two possible solutions for
this problem. One is to develop a precise synthetic methodology that generates only
semiconductor nanotubes. The other is to develop ways to separate the two types of
nanotubes. Both strategies are being researchied in labs worldwide.

FUTURE IMPACT OF NANOTECHNOLOGY

Nanotechnology is expected to have a variety of economic, social, environmental, and
national security impacts. In 2000 the National Science Foundation began working with the
National Nanotechnology Initiative (NNI) to address nanotechnology's possible impacts and
to propose ways of minimizing any undesirable consequences.
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For example, nanotechnology breakthroughs may result in the loss of some jobs. Just
as the development of the automobile destroyed the markets for the many products
associated with horse-based transportation and led to the loss of many jobs, transformative
products based on nanotechnology will inevitably lead to a similar result in some
contemporary industries. Examples of at-risk occupations are jobs manufacturing

“conventional televisions. Nanotechnology-based field-emission or liquid-crystal display
(LCD), flat-panel TVs will likely make those jobs obsolete. These new types of televisions also
promise to radically improve picture quality. In field-emission TVs, for example, each pixel
(picture element) is composed of a sharp tip that emits electrons at very high currents across
a small potential gap into a phosphor for red, green, or blue. The pixels are brighter, and
unlike LCDs that lose clarity in sunlight, field-emission TVs retain clarity in bright sunlight.
Field-emission TVs use much less energy than conventional TVs. They can be made very
thinless than a millimeteralthough actual commercial devices will probably have a bit more
heft for structural stability and ruggedness. Samsung claims it will be releasing the first
commercial model, based on carbon nanotube emitters, by early 2004.

Other potential job losses could be those of supermarket cashiers if nanotechnology-
based, flexible, thin-film computers housed in plastic product wrappings enable all-at-once
checkout. Supermarket customers could simply wheel their carts through a detection
gateway, similar in shape to the magnetic security systems found at the exits of stores today.
As with any transformative technology, however, nanotechnology can also be expected to
create many new jobs.

The societal impacts from nanotechnology-based advances in human health care may
also be large. A ten-year increase in human life expectancy in the United States due to
nanotechnology advances would have a significant impact on Social Security and retirement
plans. As in the fields of biotechnology and genomics, certain development paths in
nanotechnology are likely to have ethical implications.

Nanomaterials could also have adverse environmental impacts. Proper regulation
should be in place to minimize any harmful effects. Because nanomaterials are invisible to
the human eye, extra caution must be taken to avoid releasing these particles into the
environment. Some preliminary studies point to possible carcinogenic (cancer-causing)
properties of carbon nanotubes. Although these studies need to be confirmed, many
scientists consider it prudent now to take measures to prevent any potential hazard that
these nanostructures may pose. However, the vast majority of nanotechnology-based
products will contain nanomaterials bound together with other materials or components,
rather than free-floating nano-sized objects, and will therefore not pose such a risk.
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At the same time, nanotechnology breakthroughs are expected to have many
environmental benefits such as reducing the emission of air pollutants and cleaning up oil
spills. The large surface areas of nanomaterials give them a significant capacity to absorb
various chemicals. Already, researchers at Pacific Northwestern National Laboratory in
Richland, Washington, part of the U.S. Department of Energy, have used a porous silica
matrix with a specially functionalized surface to remove lead and mercury from water

supplies.

Finally, nanotechnology can be expected to have national security uses that could
both improve military forces and allow for better monitoring of peace and inspection
agreements. Efforts to prevent the proliferation of nuclear weapons or to detect the
existence of biological and chemical weapons, for example, could be improved with

nanotech devices.
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Black Hole

Saraniya Sevatkodiyon
2009 Bia

INTRODUCTION

Blackhole, an extremely dense celestial
body that has been theorized to exist in the
universe. The gravitational field of a black
hole is so strong that, if the body is large
| enough, nothing, including
electromagnetic radiation, can escape from
its vicinity. The body is surrounded by a
spherical boundary, called a horizon,

through which light can enter but not

8 escape; it therefore appears totally black.

PROPERTIES ,

The black-hole concept was developed by the German astronomer Karl
Schwarzschild in 1916 on the basis of physicist Albert Einstein's general theory of relativity.
The radius of the horizon of a Schwarzschild black hole depends only on the mass of the body,
being 2.95 km (1.83 mi) times the mass of the body in solar units (the mass of the body
divided by the mass of the Sun). If a body is electrically charged or rotating, Schwarzschild's
results are modified. An “ergosphere” forms outside the horizon, within which matter is

forced to rotate with the black hole; in principle, energy can be emitted from the ergosphere.

According to general relativity, gravitation
severely modifies space and time near a black hole. As the
horizon is approached from outside, time slows down
relative to that of distant observers, stopping completely
on the horizon. Once a body has contracted within its
Schwarzschild radius, it would theoretically collapse to a

singularitythat is, a dimensionless object of infinite

density.
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FORMATION

Black holes are thought to form during the course of stellar evolution. As nuclear
fuels are exhausted in the core of a star, the pressure associated with their energy production
is no longer available to resist contraction of the core to ever-higher densities. Two new types
of pressure, electron and neutron pressure, arise at densities a million and a million billion
times that of water, respectively, and a compact white dwarf or a neutron star may form. If
the star is more than about five times as massive as the Sun, however, neither electron nor

neutron pressure is sufficient to prevent collapse to a black hole.

In 1994 astronomers used the Hubble Space Telescope (HST) to uncover the first
convincing evidence that a black hole exists. They detected an accretion disk (disk of hot,
gaseous material) circling the center of the galaxy M87 with an acceleration that indicated
the presence of an object 2.5 to 3.5 billion times the mass of the Sun. By 2000, astronomers
had detected supermassive black holes in the centers of dozens of galaxies and had found
that the masses of the black holes were correlated with the masses of the parent galaxies.
More massive galaxies tend to have more massive black holes at their centers. Learning more
about galactic black holes will help astronomers learn about the evolution of galaxiesand the

relationship between galaxies, black holes, and quasars.

The English physicist Stephen Hawking has suggested that many black holes may
have formed in the early universe. If this were so, many of these black holes could be too far
from other matter to form detectable accretion disks, and they could even compose a
significant fraction of the total mass of the universe. For black holes of sufficiently small mass
itis possible for only one member of an electron-positron pair near the horizon to fall into the
black hole, the other escaping (see X Ray: Pair Production). The resulting radiation carries off
energy, in a sense evaporating the black hole. Any primordial black holes weighing less than a
few thousand million metric tons would have already evaporated, but heavier ones may

remain.

The American astronomer Kip Thorne of California Institute of Technology in
Pasadena, California, has evaluated the chance that black holes can collapse to form
‘'wormbholes,' connections between otherwise distant parts of the universe. He concludes

thatan unknown form of 'exotic matter' would be necessary for such wormholes to survive.
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The Famous Scientists

Isaac Newton (1642 - 1727)

Even in his own lifetime, Isaac Newton was considered one
of history's greatest scientists. He had a deep curiosity about the
natural world. He looked for clear and logical ways to explain
everything he noticed. He did experiments with light to explain how
rainbows form. He invented a new kind of telescope to study the sky.
He put together ideas from all different areas of science in very
creative ways. Among the results were his famous laws of motion.

These laws, including his definition of force, caused people
tothinkabout science in a new way.

Isaac Newton graduated from Cambridge University in England in 1665. For more than
30years, he was a teacher there. Later in life, he became the head of England's mint, which
coined the nation's money. Partly because of his scientific background, he was able to catch
many people making fake money and bringthem to justice.

Newton's work gained him the respect of scientists throughout Europe. Centuries
have passed since Newton's death. Yet, even today, his theories form the basics of our
understanding of the universe.

Max Planck

Max Planck was a German physicist who lived from 1858 to
1947. A physicist is a scientist who studies matter and energy. While
studying heat and radiant energy, he noticed the ways that hot
surfaces sent out light and took in radiant energy. Planck said that
objects were able to send out and take in radiation in only little
bunches. Planck called those bunches
quanta. His ideas became known as
the quantumtheory.

Planck's ideas about energy
quanta were different from past
ideas. Scientists believed energy flowed without stopping. They

knew that at times energy acted like a wave, but at othertimes, it acted
like a collection of particles.

Then another physicist, Albert Einstein, used Plank's theory to explain his own
ideas. Einstein said that light is quantized. He meant that things that send out light do so in
little bundles of energy. He thought that radiation was made up of particles, not waves. The
work of one scientist plays a part in the work of others. Planck's ideas affected Einstein's!
Scientists now know that radiation has qualities of both particles and waves.
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Antoine Lavoisier

The French chemist Antoine Lavoisier was making one of the most important
discoveries in science. His experiments showed that the mass of materials before a chemical
change was the same as the mass of the materials after the chemical change. These
experiments led Lavoisier to conclude that matter cannot be created or destroyed.

It can only change from one form to another. Lavoisier made many other discoveries.
For example, he showed that air is a mixture of gases. He proved that one of these gases,
oxygen, is needed to make fire. He also showed that oxygen is needed for breathing and to
make metals rust.

Lavoisier could have done much more, but his life ended tragically. After the French
Revolution, Lavoisier was arrested and executed because he was part of a company that
collected taxes for the government.
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Nicolaus Copernicus

Nicolaus Copernicus was born in Torun, Poland, on
February 19, 1473. He attended the University of Krakow,
where he studied many subjects, including astronomy.

In his astronomy classes, Copernicus learned about
Ptolemy's model of the universe. Ptolemy was an
astronomer in Alexandria, Egypt, around A.D 150. Ptolemy
used his observations to develop a model of the universe.
According to this model, Earth was at the center of the
universe. Every thing else revolved around earth.
Copernicus studied the works of Ptolemy and other
astronomers. Copernicus developed a different theory of
how to model the universe. He said objects in space moved
in different ways than those Ptolemy had described. He
thought Earth moved around the Sun.

Throughout his lifetime, Copernicus carefully
recorded what he observed. He also considered what
others observed. In 1543, he published "On the Revolutions

of Heavenly Spheres." This book said that Earth rotates on an axis and revolves around the
Sun. Copernicus listened to new ideas even though they were different from the beliefs of his
time. He paved the way for modern astronomers.
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Magnets In
Communication

Tharangini Raveendrarajah
2009 Maths

How are magnets usedina telegraph?

A telegraph is an apparatus for sending messages long
distances over wires. A telegraph circuit includes a sending key, a
receiving sounder, and a source of electricity. The sending key is a
switch that opens and closes the circuit. The important part of
the sending key is a metal rod attached to a piece of springy
metal. The rod has a buttonon one end.

When the telegraph operator pushes down on this button,
the rod makes contact with a small metal screw below it, and
thereby closes an electric circuit. When the operator take his
finger off the button, the rod springs up and breaks the circuit.

The sounder has a lightweight magnetic metal bar, called
an armature, suspended a fraction of an inch above the poles of
an electromagnet. One end of the armature is pivoted and has a

- spring pushing down on the upper part of the pivoted end.
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The other end is located between a second metal bar and a setscrew. When the
telegraph operator pushes the sending key and makes a circuit, the electromagnet pulls one
end of the armature suddenly downward.

As the armature strikes the bar beneath it, a sharp click is heard. As soon as the
operator releases the key, breaking the circuit, the electromagnet releases the end of the
armature that it has pulled toward itself; the released end is pushed upward by the spring

and strikes the set screw above with another sharp click.

Magnets have

a drawing or

pulling
power, and
attract things
made of
STEEL, IRON
and NICKEL.

Telegraph operators listen for the time between clicks. A short time (only about 1/5 of
a second ) is a dot. A longer time ( about 1/2 a second ) is a dash. By means of a code of
combinations of dots and dashes, messages are sent along the wire that connects the key to a
sounder.

Suppose a telegraph operator in Cincinnati wants to send a message to an operator in
Tucson. The Cincinnati operator pushes his telegraph key down. This closes the circuit and
electric current flows through the wires, the electromagnet in Tucson works, and the Tucson
sounder clicks. You may wonder how electric current can flow through the wires when the
telegraph key in Cincinnati is pushed down and the key in Tucson is open and keeping a
circuit from being formed. The answer is that the operator in Tucson closes his end of the
circuit by means of a switch called a line switch. When the operator in Tucson wants to
answer the one in Cincinnati, the Tucson operator opens his line switch and the Cincinnati
operator closes his.
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How does a telephone work?

Inatelephone, electric current causes an electromagnet to
attract a metal disc that makes a sound. Let us see how this
happens. Sound is made when some object moves back and forth
very rapidly in air. This back-and-forth movement is called
vibration. When an object vibrates, it pushes air outward from
itself in a series of waves. When these air waves strike our ears,
we hear a sound. For example, when you hit a drum, it vibrates
and causes sound waves to move through the air to your ears. The
sound that comes from a telephone receiver is also caused by
vibration.

The telephone has two main parts. One is the mouthpiece,
or transmitter, and the other is the receiver. You speak into the
mouthpiece and hold the receiver toyour ear.

Like all apparatus that uses electric current, the telephone
must have a cbmplete electrical circuit. When you dial a number,
an automatic switch in the telephone exchange makes a circuit
between your telephone and the telephone of the person yo
are calling. The telephone exchange also supplies the electricit
forthe éircuit.

Inside the transmitter, there is a little round, flat bo
filled with grains of carbon. The top of his box is a thin metal disc
As you talk into the transmitter, the sound of your voice causes
the metal disc to vibrate. The back-and-forth movement of th
disc alternately presses the carbon grains together and the
leaves them room to spread apart.
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The grains of carbon are part of the electric circuit. Electricity can pass through the
carbon grains more easily when they are pressed together than when they are spread apart.
For this reason, the amount of electricity that passes the carbon grains changes from
moment to moment as the disc vibrates.

This changing electric current passes along the wire to the
receiver. In the receiver are an electromagnet and a metal disc. As the
changing amount of electricity passes along the wire to the receiver,
the electromagnet's pull varies from.strong to weak. When the pull is
strong, the disc is moved toward the electromagnet, and when the pull
is weak, the disc springs away from the electromagnet. This back-and-
forth movement of the disc causes air in front of the receiver to move
back-and-forth in the same way. The vibrations of the disc causes
sound waves to reach the ear that is held to the receiver. The sounds
made by the receiver are the same as those made by the voice at the

other end of the wire. The important thing to remember about a
telephone is that it is not sound that travels along the wires. It is a
changing amount of electricity that is caused by sound at the transmitter and is changed to
sound by thereceiver.

Source: Magnets and magnetism
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Pyrolysis
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TEST YOUR KNOWLEDGE

Rainforests regulate the global climate by absorbing............ccccc...... gas?
Among the 25 biodiversity HOtSpot,......c.ccccoceeuieiiinnnene and SriLanka have the highest
human population density.

Rainforests are located in a band around the equator mainly in areas between the topics

In which starta can you commonly find trees that have developed winged seeds or fruits
asameans of dispersing their seeds?

Trees that have leaves with 'drip-tips' are usually findinthe...................... layer.

Which type of plants lack permanent roots in the soil and usually obtain their nutrients
from other plants?

What climate factor is at a very high level in the under storey and ground layers?

The production of flowers and fruits on tree trunks is knOWn as...........ccecececeee

Name the rainforest which is home to one fifth of all the world's plants and birds and one
tenth of all mammals.

The rainforests of central Africa are believed to have originated from a number of small,
isolated patches of forests. what are they called?

What is the best known tropical rainforest in SriLanka?

What is the scientific name of the plant speciesin Sinharaja, most sought after by buffer
zone villagers, for its sugary sap? |

Quinine from the cinchona tree is used to treat patients suffering from..............

Name the insectivorous plant that has a unique scent of rotting meat to attract ingects.
Many rainforests animals are welladaptedtoan........c.c.ccceeuennee life(tree-living)

Which rainforest amphibian lays its eggs in tree crevices of in leaflitter?

Name a butterfly that is endemic to SriLanka and is nationally threatened

Name the largest member of the rodent family.
See the Answer at 135" Page
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Effects of tobacco smoke

Suwarna Patmanathan
2009 Bio

Smoking KILLS

Every year hundreds of thousands of people around the world die from
diseases caused by smoking.

One in two life time smokers die from their habit. Half of these deaths will
occurinmiddle age.

Tobacco smoke also contributes to a number of cancers.

The mixture of nicotine and carbon monoxide in each cigarette you smoke
temporarily increases your heart and blood pressure, straining your heart
and blood vessels.

This can cause heart attacks and stroke. It slows your blood flow, cutting off
oxygen to your feet and hands. Some smokers end up having their limbs
amputated.

Tar coats your lungs like soot in a chimney and causes cancer. A 20-a-day
smoker breathesin up toafull cup (210g) of tarin a year.

Changing to low-tar cigarettes does not help because smokers usually take
deeper puffs and hold the smoke in for longer, dragging the tar deeper into
theirlungs.

Carbon monoxide robs your muscles, brain and body tissue of oxygen,
making your whole body and especially your heart work harder. Over time,
your airways swell up and let less air into your lungs.

Smoking causes disease and is a slow way to die. The strain put on your body
by smoking often causes years of suffering. Emphysema is an illness that
slowly rots your lungs. People with emphysema often get bronchitis again
and again, and suffer lung and heart failure.

Lung cancer from smoking is caused by the tar in tobacco smoke. Men who
smoke are ten times more likely to die from lung cancer than non-smokers.

Heart disease and strokes are also more common among smokers than non-

smokers.
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* Smoking causes fat deposits to narrow and block blood vessels which [e
heartattack.

* Smoking causes around one in five deaths from heart disease.

* Inyounger people, three out of four deaths from heart disease are due to

smoking.
What are the effects of smoking?

Effects

The effects of smoking will vary from person to person and depend on such
things as:

* Aperson's susceptibility to chemicalsin tobacco smoke;

e The number of cigarettes smoked per day;

e The age when the person began smoking; and

* The number of years of smoking.

Immediate effects

e Smoking one cigarette immediately raises a person's blood pressure and
heart rate and decreases the blood flow to body extremities such as the
fingersandtoes.

e Brain and the nervous system activity is stimulated for a short time and then
reduced.

* Asmoker may also experience dizziness, nausea, watery eyes and acid in the
stomach.

e Appetite, taste and smell are weakened.

Othereffects of cigarette smoking

e Smokers typically experience shortness of breath, persistent coughs,
reduced fitness, yellow stains on fingers and teeth and decreased sense of
tasteand smell.

e Smokers have more colds and flu than non-smokers and find it harder to
recover from minorillnesses.

e Smoking can cause impotence in men, while women who smoke are less
fertile than non-smokers.

e People who smoke tend to have facial wrinkles appearing much earlier and,
ingeneral, look older than non-smokers of the same age.
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Smokers have an increased risk of developing:
e Respiratoryinfections such as pneumonia and chronic bronchitis;
e Emphysema (aprogressive and potentially fatal lung dis€ase);
e Heartattackand coronary disease;
e Cancer of the lung, throat, mouth, bladder, kidney, pancreas, cervix,
stomach;
e Stomach ulcers; and
e Peripheralvascular disease due to decreased blood flow to the legs.

A person who is dependent on cigarettes may find that they experience
withdrawal symptoms when they cut down or stop smoking cigarettes. These can
include:

e Increased nervousness and tension;

e Agitation;

e Loss of concentration;

e Changes to sleep patterns;

e Headaches;

e Coughs; and

e Cravings.

Other dangers and important facts
e Smoking during pregnancy can affect the unborn child, and babies are more
likely to be born underweight, premature or stillborn.
e. Passive smoking, where a person is subject to breathing in the cigarette
smoke of others, can cause lung damage, including cancer and heart disease.
e Fifty Australians die every day from smoking compared with 10 who die from
alcohol-related conditions or 4 who die from road accidents.

Sky Pods

The Sky Pods are part of a new transport system dubbed sky Tran. These pods
use magnets to be at le to levitate their rails. when you enter the pod, you only
need to type the location you wish to visit. Almost everything is done by the
computer A Sky Pod travels at 150mph and is able to carry up to,3 passengers. The
invention could reduce traffic jam, it's inexpensive and environmentally - friendly.

- J
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SUDOKU

Fill in the grid so that every row, every column, and every 3x3 box contains the digits
1through9.

. See the Answer at 136" Page
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QgL erdlev HIOL LD...

wgiGeT e0mIGaseveuyei
2009 2_uflfluisd

Blens 6TaTLIG) G)euTLLD!

BenssE G Csmeauulsoensy,
Bena uemtumiges LNy Sluedliiy,
STEVSHSI6T SI_LTuiLd,

2 _GuTiTe|&aN6T FHISLOLD!

B\vs eTeTLIg,

sTHOIEL BeVHE! auHLD GsiTerlensa
GaL BUITen[ &au(HLD ST ETLDENLD

“@eusmend sal(hHd CoeaflenaGuw
6T63T SBITEVLD BEUEMEV LOMIHS)(HLIGLIT,
Baasilene oL BHILd B)60en6v 6TTDTED _
Bret @enCor srer@Gor GobH\HLiGue.....”

B8 wapsgieler sal aufl. GriLg  Gewsuled wEIETS
2_aien(Ipidledene. Glenswred  auBLTS BBwi(pdlsdsnso! melsr
2 edled @mesE (PeBWTaCsT] GLpai®. &f B
Gurasl B, QuuylulL EmssEw Cuarglss s
G em(H. S5 ub) Adlg urriiGum.

sEISS NSFHOUTET PMEFHMET iV LIsvelSIOmeT
OCarallmws Oareni.  symsmer FmEss  smeluledmba!.
SDAUSEHOLUW  @eflenw 2 _WILTE G NPT oyBemens
SLHULIOSSIUSET (LPEVLD D_(Th6UIT & (GS|6TTDITT H6NT.

QM auwelar GenslueT @ BILIDEG GUESTS
allevenev 1S Helm CuITg, SIHBILLID DHiTey DisvevE Siemevey
gOUGED. Simevamsit Brbllar FersHbE Guoaubd upors
Qeain Blweowrer SmeseT aaTlIL@LD,  eUgeIEIS6T
Siwwsdlaiper. Gg GuTsd @ recorder g GEMFLILOIT 6T
amiiuGSe@st omgid Gurg recorder Hepiert  suaflulleir
LGSulled Blensowimes Simev&6T 2_(HeurSams).
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S BIDLTE DI6V0F @ cusll BlepJwmed 2 (HouTdbHEmIgU Y HEEGMDbBS note
SIgLILenL @ems eaTlL@bLD. @Ibs note @mﬂés&ﬂu@é]sﬁg) er6uGsuemenullepitd over tones eTedr
SIPIPESLILEID, 2_FF QpTelsEpd 2 HaTSaear. G5, G SGLILML M6 LGSsamrs
Wfleyu@d CGurg) swbuasdlaimgl. over tones 2L LIVEIRTD 606051 DISME FLOLIBHSLOT 6T
UGS @ Benasamalullsy CaumiLi L @6l Sisbevg) timbre 2_(Haurdlms!. '

pyibysefier oypeer (The king of strings)

suwedleniemiw wygsTeomsr 2 (Haub GmiemLw Flworer  FSSHSe
HayGsred. WLHWL Gurg BrbyssT Hibg, CFgsEUILLLSID eurentend
yerulLgors o aier  Gmesanpalullar ugslow 6z efss gl
esasCsidlng. Qg @dflowl Guflgrédl GslusnE Gurgiomer
QEdoymLWSTE 165G SETDS.

@ UTGLD [BYLDL

om eawel@enLw BILY @@ SiglinenL  GeumsHHled :
oaFeTHS . @edlullesr 2 (paurssHens, oscillascope  Ged
(BrbYsmads  CarawiL Gmss smalssing UrssGuwsnrs
B\(HEGLD) LIVSTLILIL L SIeM6V AUIGAIBISEN6ITLI LITTS&S(LPIQULD.

anuedleir LBluyd smelenw FpHlsHps) (Violinmeets recorder)

& recorderd (@ 2a_ma WTMIEETD susil SIEHEVSET, 2 WITHSID @GBSI e sgis
QGarewtngmHESaner. Bbd DEDEVEE, UGBS @ STl BrLlsenL wg GuTs
2_(HeuUTEGElEITmeET.

Simevsatler SjenloLiL

oscillascope @t FIllEenEhs6il LD alsLomen
gréstsmenyd Ozraflsmeryd  Qaualiu@Ss!
HeT. 2 755 FHSUPD SMLHWTET  FSH(PLD
decibel @b SeTssLILGEETDG. 1dB Gh@w 120dB
DG GMLULLL JIHEVSED6N sad &eouome
Sfbg Qareremeomd. o wihs, STPHs CTaflsst
SFlTQeuemiaEpLe  (frequency) QsmLTLEL WenE.
om GOMUILL point @ @@ Semeouller 2 _wireud
BnEsw sres (W GCausw UL Hled

STLLULIL (H6Tengl.
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P Slewew QuBSlyid

@edlssflgiemLw iemsv augaumissmen
@@ oscillascope Gamgl HassT HEmG.
2 withs Qsreafl/e_wihg frequency GameniL
@edlsst GmIAlu SEmeEmaTs CBTatTLene.
- Bphs Opnel/smphs frequency QamesiL
@sflse FeniL Siemevsman 2_mLWwsmal. @6
Simevsenen @ osillascope Hlewyulled LmiTés
(pIguyid.

auefl Siemevsaflsir el

Simdleverer euefl Bleogullsd Guosd
Gsraflaat (over tones), Bleweowmen
Simsouilgvieirar fleyset Gumew Ggmermid.
oguilsd, Qs @60 Sweoulsr FTsTyeT
Fdlsemen Llallencé smewmeomid. Woodwinds
@M SAwsswrer Coyogwrer  @edlemws
Q&TEIL Gl

sriLIg epFamed QuitigdeTp Bemesasmalssr GrwcLBHsipeT?

garmflQer.. Gurep apFensd QuniE Bmsssmeluls LievalsnTeT SyBIBmET
2_HOUTEGUSDEG @b Fhss alsgunar Jp@mLw aumiiuGSuls, oissmelular Gued
LEHUISBEGD lever GuUTRTDAIDD SIWSE BSOS (APLIILILIGHEGD SHOTFHIGDST
BInbg ST 2agidaipry. G&FOFwe Blasowmar SimeoulsT SismeodensHs THpRsmeT
IPLGSSE TS Bg Bwsssmelular o eiGm G\HEEL srHm Benyulsr (air column)
Feorgemnss Qareni(p &ioraflssiLGEns. )

B3 Qwssamal @adlseh Gurg Osralulsh ghpsmswd GPEssmswb
Oar®éEDs). LSsmenursd GeunuiiulL trumpet, tuba Guray Gwssasmelsmen srids
slsgiaurer LrelsEn BuUTE g i masED B Sms WTHEH, aITeaBmeT SeiEpausS)
suefll Klyemev orHmiEws.

Trombone @0 euell Flyeorang iB6iT ouedaTATET SIg GWPTeOW  2_siGamutd
GeuefGuiuybd DI &(&6EUST6D &fﬂuu(agg,ﬂu@aﬂg)@. Recorder, Piccolo Gureiim Frsmyent srhm
Bmesamalsalslpbs @65 GuUDGLDmY GCuDABHE DO FEEGD  SUTFRSHT
slysoseflenmed epL LGS DS

@@ derrflGar GerLw aumil eveud@h LGSulgisior Guosedur saema (reet) @
FRES assanar s ns sagd Gurs oifidng. Seaudiassi Benasameluller
GPTULL T8 SRS Semeowirs OFdsns).
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One of ancient breed

Aobs weoopulsd 2 BarssiulL SHamrflQar, oyHardlsred pmigled
GrisafelHEheIbd LITsa Sre sagigaosaislmbgib CararhumeaGu. Wsab LD
amiihs STHY BenesEsmelss, BIDLLW B6ns s [Helsmer eIl Lsv HLulgd eu(HLBisET
widwener. LermAGa GerLw Hpbs SsaD SugtuTsd sTONDIET @0l DemevssiT
UTiIUSHE gEleuTES B)HESIETDS.

Standing wave

Garafienw rppIUSHE alyelGse0

SIUTIRIGST ePLUILILIQHSGID Bleneoullsd, @THm)

fﬁmu Gyriar FarsHbe HuiusTd Wsab GoDbS
Qzreal gHUGEDS!.

AU SeunrissT Soriug sTHH  Blengeuw
GOPaDLLE OFiIS 2 55 FH55MS 2_(HUTSGEDS!.

Snlgl  GIOMTEISMT SPULG STHH  Hlengenus
Cuoib GIEE 2_g55 CsTallsmens HHEnS.

epIQUIGLETUTED BlEHEOWITET SiEn6V ‘ SHobs GTuled Bleeowirer Sieneo 4
Node % - - -;\ntinode Antinode Node Antinode
SIgLILIHL L51gDesT SgriLenL LS1gesT
W g =

e : : _ : =
Node Antinode Node Antinode

1b GopGpre 1id (Bmgp@g)rrsuﬂ

e

e g

~ Antinode Node | Antlnode e Node
21b GopOpmefl 2b CuopGprefl

Source: Encyclopedia book
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bui...? mreor...?

symidlafl @reiblyymer
2009 senflsiniifley

PEIGEUT (AT UTLPSEMSUTGILD 6TSSEMEN 615SHDTCWIT &b HILIES6T,
ol H&OC&ETHLILSSST,
Yl glewtiteyser,

Flov FHSN IS STEOSS6T SLLTWSSHeiID

L6V FhSIIL|EE6IT oTS6s GHLIGILD. ...

SUETED (M Flov Fib L6t 6T Bleneteyseit Lol (BHIb sTamid wmﬁs&@,pg
LOEDDUWITS &HOUHSETTUL.....

UISeDLOWITET [lenemeysemiil - @euGeum(heuiT LoewTSleni6iemid!

BFEIGD G\(mHeuT FhSlSsIE0aTeTE DTS,
CuilsQamsirdprirser,
genitenL GUITRESIDTTEET - Sy eTTed
BuiFluled yfibg Carsidprirsemm? Gsvenev lfﬂrﬂg,gﬂ QesvdlprirsenT?

- ®eueit Guwit Miss.Heart.

- weafls 2 Lefled (pasdwworarausi. OpehFops  GYWlulaet
- Bepyudssalhen HoLulorsar @sw G Geusflulgisi 2_Lsd

BHECETLIgME CLHLLLITEILD B)L &I DLOTE SI6nLOHS (HLILITET.

®6usst QuwiT Mr. Brain.
Beugitd (p&AwoTeTEUsT HTes. efls WemTent BTt ()
GYPUIeDI6TT SiewLOH g6 6TTT 63T,

Blausner auTemiILOSETDTED sisiTen GETsoBeuett? sTiLig QEmeoGeue....
gnibLaugen 2L el Geuafliliypiors B)swEahmFeaieursd GUTTEsLILIL BsTeTTerr.
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Beuelesn 2 L6 3 LIEHL S6MTEOTEIT.
1. @sweaiemp &HMIFF6ie]

2. QBWSSHEFILITL

3. Qsweamp SBFF6e]

Mr Brain 3 u@dlsenend QasresiBeienme.
L. CLPEMENTWIGY(TF) (LPETTELPEmETT

2. epemenuwiey(m LssTepenern

3. eLpsmemuwiay(m mBH\LPen 6T

BbseralnE elCsagLomer G(HeuT FHHSSTV. ...

wITr L1 wimt urBsugy?

WIT(pSsTeE Wit 6 HSCsTHLILS?

EGO problem @\(méa&s55mCem Qaiuib.

BeuiraEnd @b Brei elldluler sllenemurt Lired spPesdpnissir.

Hi! I'm Mr. Brain.

I'm Miss. Heart.

Ya, er6ués (8 2_misenend Qb But 2 misEnéd......?

sTen (G 2_misemens Qsflurg). Brise sraen Qauiiddiseir?

Bre wefls 2_Lenew sl ELLGSS Careasi® B)\mEsSGetr.
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BES......7
BIST 2 BISEHEE BIS5S PLLE®S eupmi@uest. wafls o Ledsd psdwireaneus,
G

sTeuTent Smest GFmeisnmed HrGem Elpibseusit, Quiflwever. wefls 2 1 ediE, (péduwnoreae.
STEUTENT LjeuLDL|EBI T eB6iT?
BIT6sT G)HWd! BTGe (pddSlwioreaeue.

seient swiBlewsueled sreir G(médpmr? o e swel Bl gGsT 2 _snmidpTui?

prar  swelmuled Guesisbemsv. o amimwenws ST smEGDer.  “Braflsveoreligei
2_ullmislsdensy - Buflsensy”. Siems (p&edlsd LflbgGsTe.

No! No! I'm the best in human body.
English@ed Gudlemmed Guiidlevemsv. Bupd welsewys Gumsd English Gomsd 1Ngss
SweowrGg. smiiGoryl sulG CuTgD. 2 ewienLosmwl ol BHid Bus.

BT Ger (psElwiomeusue,

2_ulflesr @)Ll ib,

LDGWTD_6BHTIT 61 B6TTI6T FMBIBLOLD!

You mean sense? But I control all parts of the body. I Gsg uLd uriTéselsdensOWIT?
saraflLiflpé@w Bloaasma Qig olLTed, ampsmsuls FbGsTESMme,
Blbioglullsbensv, g6t 5 snmid ©_ewTiTeyEsiT Snl Bsdensv. So I'mthe best.

You are the machine, But I'm the life.
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aet QewpuTHssT Blevensy el 2 & QEwHUTHSET QIOHSTE HnLGOUDTEI. BI6
seoatlipifip@flweus. o earaflsd Gmba BroUl Kply egen  GsdeomoBso  erest
QrwpuThsensT CFuwiGausr.

OK! OK!

i@ GUBUTE UNdng! BID S\(meumLDd (LpSEUILDT 66T E6IT SHT6T.

[BLDE 61T 61631 611 6uvT & uvTemL?

aens@w Qsflup, Bupd adlwworereuear. oyeme saralLlBbs EGO  Simg
gHMISOETeiTeTalledemeD.

2 qud@EL g et LgFFenen.

“Sulleiny) prepidlsbeney preflamd] i ujslsoens”

That's correct. FTO(HouHLD Bevemhg CFWUDULLTOSTE AMPEMS. HILD 6bemolt LHH
yflibg CsmesrGLimib.

@eNGweir EGO.....7

6T & W1 & 6TTTENL? ’

weafls 2L a6t QEwhUTL1gdHE SSW(PLD, epenenuid lEayd (psdlwiorer LGSlsemm@Lb.
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CHEMICAL REACTIONS

E

(7,
I %]
<| - w
x| wn s wJ
= | w MV-_I =
=21 v r|l~NnN|l 2| | W] —
O | = ENAENXG
— | 2| o Qlwlwn|lkF|—|lO]| Z
Ol N o n o ~| < || -
< Bl g | A} F
— ooKVuR
TR I o =
< | S| o
QJUM
o
g |
<
(@]
=

-136-

SUDOKU



SIL UHIsT BmHHCs!

1.Sextant. ‘

Ulugh Beg aaiueugmed 1420 b syewiLenaled  Seil 9 _LIGJ6wILD
smibUgssIU LS. @5 Gt GuTems Sl OUTBSSILILL  SenFujd UGS,
SEWEWITY, LTTMISHIENIH LB BS OBTawLgl. @& e el LI, B&TemDBU!  LITL ST606D
uerosememIGUTETD SymioLmig Cuiflwg. Beg Bsmear LLSTLGSS Gflwemer SieugTeldg
GBLSSlevelien BT saflar aaialsmasmyu  oNfibssL & @aenpuw  secon, milisecon
CurapauBpuD  SmissTT PUITSABGL GoBulL  BLESHIHSNE  Baneamw
agliagmlu Guend euenyuib Sextant wjGo Fr(HLD.

2.Astrotable.

SUJbL SmevmIseTed (8.(1p200-8.191700) Crmiiwi, wHHw HwseE BTESeTe0 sl
2_UsJeuid UWSILGSSUIUL LS. Bel o usjaisHd 2 Gores S  eUFWILILL L
BLESSHIG6TE uDIULID STEILGMSIL T DgaTasABGD B sSyD/ Carefi@h
BoLiulL Carangms AILSBET UGHBEHD STEIILL L. GHHS Qb GpysHaev/
BL 560 eurand et CHTBBIENSEGD GIL®S G Buad Bgeamer LWIGTLIB S S 6T
Bzar  apeod  CEIHMPUID, GFfwer o Hb@w/ wopwD CEIS®SWD, GUILL
BLESSRIG6N CHTEBID CHISHMBUID &I MILIGOTLD.

3.Galileo's telescope

4 Newton's reflecting telescope.

S IDUSTEORIBET  CFTmeaT pasallsd alcmesm gallow &l BULGSSaD
B HFieiten QUTHLsmen QUASTSSaD LWLTLGSSILL L 6. B L 6T aUeneNhd Sl
LWSILGSS  SNTSHSIeTaN  WEIBeTa  QUIGBL SameTujb GFefleauTas UTTHED umaued
reflecting QaTencusTL 19 &He6n ©_(HeuTa &) Q.

®_MIG6ITT6V (LpIQuU Lo ?

01.A 02.B 03..3; 9 04.D 05.D

(LPWIGTMI LIMT(THMRISH6NT.

1 38
50 5 + 49+ %—100
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FIND THE MISSING WORDS

Y

T

FIR[A[C|T
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DIEIN |C|E
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N{E|E|D|L|E

EJL | D

CIKJE|L

NJO|R|T|H

N|G|S

AIN|G|L|E

TIOIW|A[R|D|S

LIE[N|S

E

R

N[O|IR|M|A|L

SIT |RIE|N|G|T|H

S|IO|UJT|H

VIA[ClU|UIM

N|C

D|E|N|S

N

RIE|P| EJL

F

RI-E|LJALY

L

C|O|B|A|L}T

Electromagnet
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4)

3)

6)

7

8

9

10)

11)

12)

13)

14)

15)

16)

17)

VEMBADI GIRLS’ HIGH SCHOOL

SCIENCE QUIZ

Grade 6-8 Time: 45 minutes

waligafiar 2 talar Cawiugenso (°C @éb) wirgl? 36.9°C

SI @ar elfaundst wig? System of International

SiglienL. Quende SeRlwmisel wing?
oo, Seusy, Cogo/scod, 6)a0uname

Gt cutemmismed GUILIGS.
owaT, HVD, USME

waip prLsaipe O iéduns 200ml Gie Gwed wapalipsdd uHaNGaSETD GHLUGD
alleneiey wWTgi?
wenrF0°6)

wGhSSUSSHE HHMS olaT DEDDSESULGURNT WTT?
nOCUAR M .0.60)

alghepTan Lmeansengemen si(pd 2 60l Uasp Oubm eapsgment wimr?
............. Gl A B o BT i

Oz eitenet gynuwé\ Beneouid am@msr@?
apele

safiasder spms am sepssiu_uad wri? .. HJsdde00

@(errasﬂ(r? %mm gpeotd (Fedled o @meuren o ulflargdler Quust wirg?
el .

sTarsHar Gafiuner aemréfee ann wer ag?
Y. 8127/ Yo e

argmﬁlérmuﬂm qaﬂuq PSBG Sy 617

@@ Guext January, February wrgmsefisd enpemwmwied. 3 wLig sburdsdamrer. January
TG FhueHd UG UHITEISHD eraier Linig?
316,

2, 5, 11, 23, 47,95 QeaupBLHHed 6uy Gouewiigul cIEBISET

Ganiugleeouls sTalss oiwg? ...K.(Qsvela)

waﬂgwﬁm @(r_rﬁ Qm&m& GOIBs. @5@&1& Wﬁmﬁ wimir?

Uensulensomilll Lamaesselamsd oL@ wigrser urdiy?
gsu)g(dﬂv ymmC e

e B F0
2
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18) usﬂ Gmwmcux_g,e»suga 5@&5 Gmmﬂtﬂm r,ﬁrr@ssfﬂaﬁ SBBTL6D giap SiloFaTEaNe LOTHTOLTEIDI

19) 53838 walgaldr GHF Sipdssdar Gumoremd wrg?
120/80. mmHag

20) 17/99 & Bevd seworées. .0-17

21) DEFDEGDE H, D ' o9i6$& @b 2 awdgida?

22) Qselurufisd B 2 et aaums opfw BieT eleheprafisemed EuiniLce  eflewiseddle
Guui? Jeéab.

23) @efw GERWLSHD Baempbgeion uHw BrsdsHar QuuiT aaian? Qe s,

24) B Geuerfiufed euy Gouemngul 616017 ..coceereQlucccirccn

i

25) B Gauafulled euy Cousmigul 6167 ...oeescsiessd

%) SRGLED Y 0BT vt 2 i

27) sialss Aids Hemb aiGLTE? December 01

28) wsd 5w aensda Quodsh aem? ..0.usdwe)

29) uenisEniésQEGAy Virus? AHN,

30) omdgusien sgrsslLisd aaialdms wig? .22
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1
2)
3)
4

35)

6)

7

8)
9)
10)
11)
12)

13)

14)

15)

16)

VEMBADI GIRLS’ HIGH SCHOOL

SCIENCE QUIZ
GRADE 9-11

Time: 45 minutes

Systumoneleonws sai® Wigdsear wr? ... 681 0srsed

BoldT SONTHHM S L auenemTaniL s{mw&mfr wmir? ... Coreve)

QoTssan oiLamamulsn amy Baoulsd o sier teostisafidar amiaisms? .11

eI yaaisamgssamen awg o eodsd yap Gubp awssnent wi? G0, o0, L. Herais

yall GesiLioen e HGHE Capatd presafar sHp_ed glop SivéaTsafar IHrEL T
Siiemiouled G B GLiPE? Cruand

mﬂmsmu QUIUIES Bleneout TG 6iTeTIZ? 0sr Bayousieve

Oesieuruiied B o ez d@LUDS SEfw BT m@@wdﬁmsb Si@iuoulL efletismsHar Quwir?

Jarseri

useflsd SiFBIONS SramiLGD sp ag? .80 -

2 oded Bbal ePssiLL mm Virus @pmis?.... 22D

2 wded Was dAfw upeer aig? ... Humming Bird

&fu GRLLSHD UBpte Coippetar dysdder Quui? ..Qecarr

usnmissniFFaIs@iu Virus? ... AHN,

aualioawiL_e0d3ed COy amy giPsfining (padw Eryemid?

oiBSa o 8 aeimeled (pHed cpaimia Gl BF0sTens 30 aafiar, (e mbHapid
Gl BSOS reiian?. 55 :

OiB53 g Hienioii] eg?
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17) Sapeien UL SFeveien (a&Carafisaial aamienldEms? 27

18) NASA eaaugar effieundstd wrg?
National Aeronautics and Space Administration

.....................................................

......................................................................
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