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PERIODIC

HISTORY

As a result of discoveries that
firmly established the atomic theory of
matter in the first quarter of the 19th cen-
tury, scientists could determine the rela-
tive weights of atoms of the then known
elements. The development of electro-
chemistry during this period by the Brit-
ish chemists Sir Humphry Davy and
Michael Faraday led to the discovery of
many additional elements. By 1829 a suf-
ficient number of elements had been dis-
covered to permit the German chemist
Johann Wolfgang Dobereiner to observe
that certain elements with cloely simi-
lar properties occur in triads, or groups
of three, such as chlorine, bromine, and
iodine, calcium, strontium and barium;
sulfur, selenium, and tellurium, and iron,
cobalt and manganese. Because of the
limited number of known elements and
the confusion that existed concerning the
distinction between atomic weights and
molecular weights, however, chemists
were unable to grasp the significance of
the dobereiner triads.

The development of the spectro-
scope in 1859 by the german physicists
Robert Wilhelm Bunsen and gustav Rob-
ert Kirchhoff made possible the discov-
ery of many more elements. In 1860, at

S.Mayoorran
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the first international chemical congress
ever held, the Italian chemist Stanislao
Cannizzaro clarified the fact that some
of the elements -for example, oxygen-
have molecules containing two atoms.
This realization finally enabled chemists
to achieve a self- consistent listing of the
elements.

These developments gave new
impetus to the attempt to reveal interre-
lationships among the properties of the
elements. In 1864 the British chemist
John A.R. Newlands listed the elements
in the order of increasing atomic weights
and noted that a given set of properties
recurs at every eighth place. He named
this periodic repetition the law of oc-
taves, by analogy with the musical
scales. Newlands's discovery failed to
impress his contemporaries, probably
because the observed periodicity was
limited to only a small number of the
known elements.

MENDELEYEV AND MEYER

The chemical law that the prop-
erties of all the elements are periodic
functions of their atomic weights was
developed independently by two chem-
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ists, in 1869 by the Russian Dmitry
Mendeleyev and in 1870 by the German
Julius Lothar Meyer. The key to the suc-
cess of their efforts was the realization
that previous attempts had failed be-
cause a number of elements were as yet
undiscovered and that vacant places
must be left for such elements in the clas-
sification. Thus, although no element
then known had an atomic weight be-
tween those of calcium and titanium,
Mendeleyev left a vacant space for it in
his table . This place was later assigned
to the element scandium, discovered in
1879 which has properties justifying its
position in the sequence. The discovery
of scandium proved to be one of a series
of dramatic verifications of the predic-
tions based on the periodic law , and
validation of the law accelerated the de-
velopment of inorganic chemistry.

The periodic law has undergone
two principal elaborations since its
original formulation by Mendeleyev and
Meyer. The first revision involved extend-
ing the law to include a whole new fam-
ily of elements, the existence of which
was completely unsuspected in the 19th
century. This group comprised the first
three of the noble , or inert, gases (see
Noble Gases) argon, helium, and neon,
discovered in the atmosphere between
1894 and 1898 by the British physicist
John William strutt, 3rd Baron Rayleigh,
and the British chemist Sir William
Ramsay. The second development in the
periodic law was the interpretation of the
cause of the periodicity of the elements
in terms of the Bohr theory (1913) of the

electronic structure of the atom.
SHORT-FORM PERIODIC TABLE

The periodic law is most com-
monly expressed in chemistry in the form
of a periodic table, or chart. The so-
called short-form periodic table, based
on mendeleyev's table, with subsequent
emendations and additions, is still in
widespread use. In this table the elements
are arranged in seven horizontal rows,
called the periods, in order of increas-
ing weights, and in 18 vertical columns,
called the groups. The first period, con-
taining two elements, hydrogen and he-
lium, and the next two periods, each con-
taining eight elements, are called the
short periods. The remaining periods,
called the long periods, contain 18 ele-
ments, as in periods 4 and 5, or 32 ele-
ments, as in period 6. The long period 7
includes the actinide series, which has
been filled in by the synthesis of radio-
active nuclei throughelements 103,
lawrencium. Heavier transuranium ele-
ments have also been synthesized.

The groups or vertical columns
of the periodic table have traditionally
been labeled from left to right using Ro-
man numbers followed by the symbol a
or b, the b referring to groups of transi-
tion elements. Another labelling scheme,
which has been adopted by the interna-
tional Union of pure and applied Chem-
istry (IUPAC), is gaining in popularity.
This new system simply numbers the
groups. sequentially from 1 to 18 across
the periodic table.




All the elements within a single
group bear a considerable familial re-
semblance to one another and, in gen-
eral, differ markedly from element in
other groups. For example, the elements
of group I (or IA), with the exception of
hydrogen, are metals with chemical va-
lence of +1; while those of group 17 (or
VIIA), with the exception of astatine, are
non-metals, commonly forming com-
pounds in which they have valences of - 1

V.ELECTRON SHELLTHEORY

In the periodic classification,
noble gases, which in most cases are un-
reactive (valence=0), are interposed be-
tween highly reactive metals that form
compounds in which their valence is +1
on one side and highly reactive non-met-
als forming compounds in which their
valence is -1 on the other side. This phe-
nomenon led to the theory that the peri-
odicity of properties results from the ar-
rangements of electrons in shells about
the atomic nucleus. According to the
same theory, the noble gases are nor-
mally inert because their electron shells
are completely filled: other elements,
therefore, may have some shells that are
only partly filled, and their chemical re-
activity involve the electrons in these in-
complete shells. thus, all the elements
that occupy a position in the table pro-
ceeding that of an inert gas have one
electron less than the number neceassary
Jfor completed shells and show a valence
of -1, corresponding to the gain of one
electron in reactions. Elements in the

group following the inert gases in the
table have one electron in excess of the
completed shell structure and in reac-
tions can lose that electron, thereby show-
ing a valence of +1.

An analysis of the periodic table,
based on this theory, indicates that first
elecron shell may contain a maximum
of 2 electrons, the second builds up to a
maximum of 8, the third to 18, and so
on. The total number of elements in any
one period corresponds to the number
of electrons required to achieve a stable
configuration. The distinction between
the a and b subgroups of a given group
also may be explained on the basis of
the electron shell theory. Both subgroups
have the same degree of incompleteness
in the outermost shell but differ from
each other with respect to the structures
of the underlying shells. This model of
the atom still provides a good explana-
tion of chemical bonding.

QUANTUM THEORY

With the development of the
quantum and its application to atomic
structre by the Danish physicist Niels
Bohr and other scientists, most of the
detailed features of the periodic table
have found a ready explanation. Every
electron is characterized by four quan-
tum numbers that designate its orbital
motion in space. By means of the selec-
tion rules governing these quantum num-
bers and the exclusion principle of
Wolfgang Pauli, which states that two
electrons in the same atom cannot have




all four guantum numbers the same,
physicists can determine theoretically
the maximum number of electrons re-
quired to complete each shell, confirm-
ing the conclusions inferred from the
periodic table.

Further development of the
quantum theory revealed why some ele-
ments have only one incomplete shell
(namely, the outermost, or valence,
shell), whereas others may have incom-
plete under lying shells as well. In the
latter category is the group of elements
known as the earth elements, whick are
so similar in properties that Mendeleyev
had to assign all 14 to a single place in
his table. The rare earth group includes
the elements in the lanthanide series.

LONG - FORM TABLE

The application of the quantum
theory of atomic structure to the peri-

odic law has led to the redesign of the

periodic table in the so - called long
Jorm, which emphasizes this electonic in-
terpretation. In the long-form table, each
period corresponds to the building up of
a new electronic shell. Elements that are
directly in line with each other have
strictly analogous electronic structures.

The beginning and end of a long period
represent the addition of electrons in a
valence shell; in the central portion the

number of electrons in an underlying
shell increases.

The periodic law has been found
to correlate a great many different prop-
erties of the elements, including such
physical properties as melting and boil-
ing points, densities, crystal structures,
hardness, electrical conductivity, heat
capacity, and thermal conductivity, and
such chemical properties as reactivity,
acidity or basicity, valence, polarity, and
solubility.
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Internet, computer- based global
information system. The internet is com-
posed of many interconnected computer
networks. Each network may link tens,
hundreds, or even thousands of comput-
ers, enabling them to share information
with one another and to share computa-
tional resources such as powerful
supercomputers and databases of infor-
mation. The Internet has made it pos-
sible for people all over the world to
communicate with one another effec-
tively and inexpensively. Unlike tradi-
tional broadcasting media , such as ra-
dio and television, the Internet does not
have a centralized distribution system.
Instead, an individual who has Internet
access can communicate directly with
anyone else on the Internet, make infor-
mation available to others, find informa-
tion provided by others, or sell products
with a minimum overhead cost.

The Internet has brought new op-
portunities to government, business, and
education. Governmenis use the Internet
for internal communication, distribution
of information, and automated tax pro-
cessing. In addition to offering goods

TERUAT
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and services online to customers, busi-
nesses use the Internet to interact with
other businesses. Many individuals use
the Internet for communicating through
electronic mail (e-mail), for news and re-
search information, shopping, paying
bills, and online banking. Educational
institutions use the Internet for research
and to deliver courses and course mate-
rial to students.

Use of the Internet has grown tre-
mendously since its inception. The
Internet’s success arises from its flexibil-
ity. Instead of restricting component net-
works to a particular manufacturer or
particular type, Internet technology al-
lows interconnection of any kind of com-
puter network. No network is too large
or too small, too fast oF 100 slow to be
interconnected. Thus, the Internet in-
cludes inexpensive networks that can
only connect a few computers within a
single room as well as expensive net-
works that can span a continent and con-
nect thousands of computers.

Internet service providers (ISPs)
provide Internet access to customers,
usually for a monthly fee. A customer
who subscribes to an ISP s service uses




the ISP s network to access the Internet.
Because ISPs offer their services to the
general public, the networks they oper-
ate are known as public access networks.
In the United States, as in many coun-
tries, ISP’s are private companies; in
countries where telephone service is a
government -regulated monopoly, the
government often controls ISPs.

An organization that has many
computers usually owns and operates a
private network, called an intranet,
which connects all the computers within
the organization. To provide Internet ser-
vice, the organization connects its
intranet to the Internet. Unlike public
access networks, intra nets are §&
restricted to provide security.
Only authorized computers at Gl
the organization can connect
to the intranet, and the orga- S
nization restricts communica-

—~a
iion between the intranet and the
global Internet. The inside the organi-
zation to exchange information but keep
the information confidential and pro-
tected from outsiders.

The Internet has doubled in size
every 9 to 14 months since it began in
the late 1970s. In 1981 only 213 com-
puters were connected to the Internet. By
2000 the number had grown to more
than 100 million. The current number of
people who use the Internet can only be
estimated. One survey found that there
were 61 million Internet users worldwide
at the end of 1996, 18 million at the end
of 1998, and 407 million by the end of
2000. Some analysts said that the num-

bers of users was expected to double
again by the end of 2002.

USES OF THE INTERNET

Before the Internet was created,
the U.S. military had developed and de-
ployed communications networks, in-
cluding a network known as ARPANET.
Uses of the networks were restricted to
military personnel and the researchers
who developed the technology. Many
people regard the ARPANET as the pre-
cursor of the Internet. From the 1970s
until the late 1980s the Internet was a

U.S. government - funded
communication and research
tool restricted almost exclu-
sively to academic and military
uses. It was administered by the
National Science Foundation
(NSF). At universities, only a
handful of researchers working on
Internet research had access. In the
1980s the NSF developped an “accept-
able use policy” that relaxed restrictions
and allowed faculty at universities to use
the Internet for research and scholarly
activities. However, the NSF policy pro-
hibited all commercial uses of the
Internet. Under this policy advertising
did not appear on the internet, and
people could not charge for access to
internet content or sell products or ser-
vices on the Internet.

By 1995, however, the NSF
ceased its administration of the Internet.
The Internet was privatized, and com-
mercial use was permitted. This move co-
incided with the growth in popularity of
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the World Wide Web (WWW), which re-
placed file transfer as the application
used for most Internet traffic. The
diffeerence between the Internet and the
web is similar to the distinction between
a highway system and a package deliv-
ery service that uses the highways to
move cargo from one city to another: The
Iniernet is the highway system over
which web traffic and traffic from other
applications move. the Web consists of
programs running on many computers
that allow a user to find and display
multimedia documments (documents that
contain a combination of text, photo-
graphs, graphic, audio, and ideo). Many
analysts attribute the explosion in use
and popularity of the Internet to the vi-
sual nature of Web documents. By the end
of 2000. Web traffic dominated the
Internet - more than 80 percent of all
traffic on the Internet came from the Web.

Companies, individuals, and insti-
tutions use the Internet in many ways.
Companies use the Internet for elec-
tronic commerce, also called
e.commerce, including advertising, sell-
ing, buying, distributing products, and

providing customer service. In addion,
companies use the Internet for business-
to-business transactions, such as ex-
changing financial information and ac-
cessing complex databases. Busineses
and institutions use the Internet for voice
and video conferencing and other forms
of communication that enable people to
telecommute (work away from the office
using a computer). The use of electronic
mail (e-mail) speeds communicaton be-
tween companies, among co-workers,
and among other individuals. Media and
entertainment companies use the
Internet for online news and weather
services and to broadcast audio and
video, including live radio and television
programs. Online chat allows people to
carry on discussions using written text.
Instant messaging enables people to ex-
change text message in real time. Scien-
tists and scholars use the Internet to
communicate with colleagues, perform
research, distribute lecture notes and
course materials to students, and pub-
lish papers and articles. Individuals use
the Internet for communication, enter-
tainment, finding information, and buy-
ing and selling goods and services.
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Modern Sound Systems
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1877860 (pFH6TT (PBHEONS 6TIQE 65T
(Edision) Sieufsenmed Listrersd Libamel Pho-
nograph or Gramophone) eresriL®Ld eI
&mell saur@lgsslLL e @edlenul Lde)
QFILD OYBMHOEBILID sueTTFALIDLL SHPLD
555 85 OSMPEOEILLD Dperig) 1887 Bed
endleo GueSeory (Emil Berliner) erstruieupmed
GLEYD OWGHIFLLLLLLG. B&STE0S5H60
SInpBeonent @F 2 HewemulGeoGur 6l L6
&61T GOHEBTETETLILILL 60T, B&65T 601116 SILD
L& 108 GSEDMEUTETT S DbGSLD.

192086fleo  ‘Record Player’ ereor
SemPssLILGLD QUi QILLSSL106d Q6w
uSub OBMPEOEILD  SeorL pMWLILILL ).
R6lliLdey gewpuisd s auifluw rHOSmS
ghuGsswg @eu Record Player esiruded
guidleoened. ereeenfled 1962 Hed 6l
BLT&S6T SerorLPiwlIL L 96T HenpliliLg
seopuied R55GH5C6m Falwi SHarefied
QsevansEd OesHen. saflaibd R6055:0
LPEMUN6d LI6O GMPLNBE6T @ Bnyewwrionss Lerm

Bengss LWeTLEW 2ardlwineng R6)&aLemL

F s HLIFBFFONF
&. Gl &. (.o_/g_r, ) 2005
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EOLDWLD [BEToTL. LIT6uemewiid, 26958160601WiLpLd
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196586 Ggibsv meed (James
Russell) estrueugned  ‘Digital Recording’
SBLSSUILLLE. 8F QASMAOBILLSS
uwerLGsSCw Smeur® (Compact Disk)
eeriL@L sphaneo CDaefleo @elliude
meoLaundng. ‘Laser’epeod @edliudey
peooLaumb CDésedr 1980s6fled  apseir
wsaeons ‘Philips’ Bmeussgsned Simapsti
UBSSLILLLEI. Falul §605816060WLIIpLD Falgwl
aanetemsmeyd 2_swLw CDasafled engmyesor
e 80 Bl 6dl efiliLifensy GmHesmeer
wipuiib. spameo CDasefletr 2w esneenemey
700MB@ysib.

1997s6fled seT@LIgss L. DVD
seflstt aumemaBWT® CDaefled agsoaunss
SODW SpIDLISsE!. geeesieo ‘Digital ver-
satile Disk’ eleoniu@b DVD safled dewLés
wed gievedhwinmen 68 @erflll Liad Sieubnest
FalQLI E\SBETENETELD DY@GLD. FTSHTTERILDNGS 4.7
GB esnsiamsney 2_soLw DVD ueb 13381




@0l gealludsmen GDHEBMETET (PlQUitd
DVDaeflstr sumemaudetr Geiren@y Dolby, dts
Gunetrp melierr @eOllILBey OBSMNOEHILLIMGST
SeonliLiL. Sevpwirigsener efL@ 66 Calp euy
S\Gm_rhider.

mefiesr  @elludey (peODSETHS
&nBung Wpusowwrdwerer Dolby, dts
Gunestpeuhenn LM wpest eedlliLdefeir oo
SiglILeL JDEMSHEDET AHMHS C\HM6TEUS)
SieudwinsLd. Simbg euemauieo Mono, stereo
GTESTLIENT (LPEBWILDIT 6TTEMEY.

Mono -One Channel

81b apsmpudled edlemil LIdey E\Eiub
Gung @ Mic wrEbh vweTLEL. S
udey Qi 68 @ efifiweonsd (Am-
plifier) epsotb sfifiweonsaiLL @G @ £eOOLImHES
Bulssr (Speaker) epeold euerfleNLILIBLD.

Stereo - Two Channel

1950&6afled sevr@ligsaurL G
pemmpuieo eSlemws Lifey OFUIUID GLITg) SLID,
aueolb e @rewr@ Mic semer wausgHS
sefigaaitu  @lllude
sevflsselit Smeaum sfiflweonsdsasit epsod
efiflweonsasuuLG- &L, euedd erer B
@dauimsdser  epeotd  QeuaflefLILELD.
Bsevied @edleni Lde) OFILID SL&SCeGW,
Gatuay Bhug Gumsiim 2_ewTiey erbHLGLD.
@6el55ie0e0lDd HPHDTHES SHTeurliLBLD. b
wpeopulled eSemw [Brbsrone 2ol smisefled
ude) QFLwD Gumgib selssel Do
WrienaGey (Two track) udey aswIL@LD.
Ber Bewes@d GUITHID BB PEOOLIHSESSH6T
(Speaker) ger_ns euprusILIGLD.
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STEUTLILIBLD €60 HEWLDLILY (LPEDM DhGSLD.
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Lgl. SiGung &g ‘Dolby Surround’ etegub
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LMD eewp e Qewenbliy Hevg
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1990&6fleo Digital asmpieomicusdne
‘Dolby Surround’ wrhpliiLgl. Gseomed
@R6e05g060wd Goayd SPslsSs LT
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6fiL_ L160 LDL M@ SILDMEsIeme.
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aBMPemILLISSHB0BW Spevmeo g  Standard
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format’@ps eeaelapbs @ewenwliGu
‘Dolby Digital 5.1° @yetb. “S.1 aetrug) ©am
‘Standard Mark’ @yib. Sig1 ‘Dolby’ ersgub
Boeersdhefug Seeo. ‘dts 5.1 2.1b
2 eorB. @ewex LHN LietTevt DbTmULILIBLD.

“5.1” Sound System

83 G BTG aufl @Sl
PEOPUINGLD. SiSTeug) @edleww LFe] OFUIWID
Gurgl BreTG @60 anmmhdse enaussLILLEG
Front, Left, Centre, Front Right, Rear
Surround’ ereuib pretie ‘Channel’ senmme
et ‘Track’ sefled Ldey OELLILILGLD.

Ber @ewssew Gurg Decorders
apeold @edwneorgy Left, Right, Front Left,
Front Right, Centre, Subwoofer ergmib
opm Channel serns WAssILLE Spm)
esloumsdaenss (Speaker) SeyiiL@Gio.
‘5.1 format’ @eb @eSewi O56flBEEGLD GLINg
gsfloumsdaat(Speaker) @urieLESsLILL
Geuevoriew! 6fl5LD SHES SMLLILILG6TENS.

panarm edoumsd (Speaker)
epeold sevllsgetremipuwines edlssm aeusflsLLl
LIGLD. 6\esrflsfiL1LIBLDR6N Ui FH6tTenLDs S SIbL!
gsdloumaduls (Speaker) Sismwlib Geumy
L@LD.

Speaker Sound
Center Dialogs and part
of sound track
Front Left Most of the sound track
Front Right
Left and Right Special Effects
Subwoofer Low frequency effects
(LFE) (3Hz - 120 Hz)

“5.1” ereTped eT6bTENI?

CEntre,
Front Left, Front
Right, Left, Right

oumadset (Spe
aker) epeolb 20
- 20000 Hz
| euemuieveormest -

LD 601 & & & I & IT 60
sl sagL
-Slwesg @60
SHENETID 616u6rl

0= 5 4

BIGITAL

AND

6flL @lU|ID. Sp&EG6U DHEW6U L TETTLDITESTENEY.
6160TG6U BieUDEDD SMES 5 616TILD LigiLpLb, 3HZ -
120Hz euenpuwines Gewpbs Reds:ener L GED
QeauafleiLsanul Sub woofer LpgemTDHDE
FIEBTLGTE0 AHenGHSNHS “.17 eenibd LD
Geimbal 5.1 e o ‘Standard Mark’ @y
SDBsLILLB6TeTS).

PIGITAL

| Ny
SURROQUND

Dolby Bneersdbe Gumiewns
2_meundw @etreleurap 5.1 surrond system g7 dts
ereoTIu@ ‘Digital Theatre system’ Sp@ib.
erelienid @ews ‘Disk’ sefled uBausihe  Stan-
dard format’ @ebeomemLowined @eubmleir SpHé
&Ld dlewtom SeomupThiGSeiGaGW SHmemTliLIGS
ngl. ews DVD ufey uBu @peulid erevllemytd
SIS LIS (PIQUITSI.

dts g efi. Dolbyufled anesriu@bd
S [BIFQE0MISHET
¢ Seoqupmasefed SeLs@b @60lsgie060
wgens Dolby epeolb 6fiL1pBeoGus 6\1LIDEOLD.
¢ DVDuie ugeusihe Dolby wreng o
‘Standard format’ e e\anssn@Geens.
¢ Dolby wewp ewpeoib ‘Satellite’ aizmemevs
amnLd @eflugliyssemer G HESMeTEN
wrewb. dts @b Sieweummy wpiUINg).
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¢ HDTV (High Definition Television) geb
Dolbys uweu@ss wiowb.dts & uwebr
LUBSS Wipwing).

Dolbyes el dts aaren@erer Sipisnson

dts format @e> ‘Sound track’ ey
Qe GHoDES B Gurgid. Syermed Dolby
o1zl salgwl BLEms Wigdsid. Szeumss DVD,
dis gpempuled LBuib GUITEl BIL GODPEITS
Bmligb s Grr @60 @aflanw g disk @
LIBUIEpIQULD,

dtsES

dts @6 ausTiFdwenLBS

asnfsomruwnrar dts €S epeld GsLusuier
L9esTLIDPLD R6bIN)! 2160608 et 60l E\LihESS6T
eausSULGLD. uda ewurd Gurgy WeTypid
WrsB6ws eedlarmdssr eassl UG LS
QeElIILGID. Sz6i apeolh Srhie 5.158 efi. ‘Back
Channel” egb ydw  ‘Channel’
GarhpefsslLGEDg!.

Wetiymib @@ @68 owmsd (Speaker)
eeusaLILIgs g ‘dis es 6.1 erewrayd Qm @6
aumsdsst (Speaker) ensusstiigssr ‘dts es 7.1°
ETEUTELD HEDLPSSLILIBLD.

Gumellwreor ““6.1, “7.1” sefimeir

sHGung eeaflamb deo decorders
sefleo Matrix Encoding eremitb 1w eigmpled
HILUD LWsLIBSSLILGED S B&STHEOHI LS H6d
edomw ude eelwbCurs 5.5 format”
SCeoBw L ILIGID. Shemed e RslbGId GLITE)
‘Left, Right Channel’sefiev Smpmns dmy
uedsemer IMs6as058 Back Channel o means
suuL® Back speaker sems@ esn@ssiuGD.
Sbwempuiss Sewwps player safieo back
speaker semasmen SEeRtliLGEssT STeULILGD.
Syevimed Bewe 2_errenwouden “6.17, or <“7.17 for-
mat @ed SienHsemey Sisoew. Ap&Ca “6.17,
“7.1”@6d ugey et DVDasar @ewey
wined 6undls (LDIQUING). EWIMHLEEMST EUMTAIGLDELITG)
SIEUGNEBILDNE BBSHEC SNGUAWILDIT STE| DhGSLD.

“Home Theatre System” geireop

efiiciped OLINGHSFHIH60

sheumg “5.1” format gnesr sapw
umeuenestuded 2 eirergy. 6.1, or “7.1” estruew
LiTeusmenT Genpeuneugl. sestGen mmb Home theatre
system getienp e@eTeussey Fwb owimg“S.1”
format g esnetor. Home theatre systemgstenn
GusTeiTeusTTE el Igsb GuTgITeTE. S. 1 88 Qsmevor
smsisefso CD,VCD, DVD, MP3, SVCD,
CD-2, JPEG Gunetip Siewemgg Disk sememub
LIETLGSS (LpIQULD.

Gy efigGuim (Video)eweu unfi'u sixe
Buwstipeney OLM Hewpoiseion. O1EMeneos MLl
AlLILIR Q6T O\GMeTeueTey OFUIHED GeuerBLD. (
LCD TV & eun@msgsioneg)

RUPMIG LGSSIDCUTE O\5Tens0s: SHTLEL
ourese GG Centre speakersowp
ABTEOSSTLAL OULRES B wEendsyb front
left, front Right speaker aewemuyb , front Right
Speakersae £6p Sub woofer sub eeaugsed
Cacmeon. Left, Right speaker sewen
oun@ssIbGuUng Sswp(Hall) ules BarsSie apu
sTetrTeiiBengmenit Fall CeusiT®LD .

Siwengg Left speaker semeruyb
SNBSS BEnEsTss CauemBLD.SieueurG eT6060m
Right speaker senemuib swnmgrones Sevewmrss
Geuetor®id. Bshans Gedawnns speaker saar
ammugb Gurg Home Theatre System ggeir
aprusiuce  Speaker  sepsE 955
SpeakersewenGu aunmis GousioBld. eflgHunsiomso
Speakersewery  Qunmsdetr  Siewess
Speakerseflsit @eldsIWwdD GODAUSDHS
QMULILGET HBELD.

aenGer @eirewpw Heler @eAliLdey
WwHHID @6eSlwenbly] OSTHEOELBIGEDST HTLD
sflwuns LisTL@ESS60Ted LpTamTimen SbLiHemi
QWIeLMLD 6T6tTLISEL EIILIGLDFLSIE06M6D.

2_I158|606u0r: -

1. “The Sounds of Music” by Eng. V. Indunil Jatissa-
Sri Lanka Engineering News

2. www.dolby.com
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uUGsSsNs, Nrsdsamers 55560,
&BSSNIHS dbsemer, USW efLwmiseearL
yfipgiOsnerened, abhser@el QUDULILL
Sigiumisefledpba LeveTamLE0 GUTETD
Q\FULEOBHETHES DieudLILDTET E_6TemmHDEmeoGLL
mleTreRTey Sieveog 6fGeusmsD eTeirGmLD.
SEHBSE UNSYILD [HI6TTewTIf6y 616060 6T65T60T
er6trn Goetelle @ @Bgi6uen eTeuBLD SLLDmesT
LIB6D R65TED 6ULPrRIS (LpetTeueilevsmen.

1985DpHD Jpeturiged 25 GUT E1&TesuIL
BLiewTT GefiLID B&BH6TeN (LpetTemeuSHSLILILL
GLng) omMILIL L eflenL &Berr LiSeors:s HemL gg6ur.
Spulenib @augset euPmSUNEHES sflenLserflsd
mlewTeTTefl6dT QLImGieumest LiswrL|sem Slevsuh
ops GMUALEbseTi. yHw Ngsdevers
BHEG Qmeaunslb Sper, SGSSHETT
SBSemenTs; HD6LT, SHLPEYIL 65T SEEIGLD SHE3TEMLD,
Siflewall QUDN DSOS 556 HMEUSSS
C\EMTETEBLD D HIDED, GHUILDITEDT, &Ly TEULDTENT
fbsewents Sweir, OFMLIL&Hewer eflenmds
Q&MeTEHLD SM6tT, UGHSTIMIIS60, eflehifs
Q\&T6TT6TT6D, SFLDMEHE &60 H\STLILITE SMEtTaH6I,
SDHDEYSSHTET _ETETMHEL ETeTLIeT Beubm)e
GOILIILE565 EHEULITGLD.

aaflgb QOUISIOUTS 61&LIQSSEILD,
sowsSHCasHD Usd, aewbun® fHulled
Apgdlemenaener elBell&E@ID ShbHmeo, Slonifl
wmbmed, SOUSDHGSHUL ShHITaID, FepHsEsT0
RUIgaIMpasHESHIW SpemLD eTeTLIcT e [Histresr
MI6N6ST (PSS HDSFRISETTE SH(HSLILBSETTHET.

aeflenb miewTeIMe] EILITGIEUT6ENT
SeflsSDEmIDWLIT? Bisbevg) Hevllssetlls OsNES
SHDMELSEITT? [HlETuTETTINGY 6T6ITLIS eLpemerTudledt
R BWeOLIT Di6060G)| [BL-S6DSUINEIT (1 LISTITLIT?

[ &56g5Getaner 9r'rcwira*r\\
| &.Gur.s.(2_/5 ) 2005 |
1 o ufPuwip 19 ey, \

Di6bevg] SHPEMEULILD SNEITHEDOTID E\T6TITL
RF 5oL BSSTGSSWT? i6uHEwLI [Hlssurentiey
(DL G6m&8 SHLomevilLiLig) Heurg) AL flemiowir
Di6060G;| DH6UT EUMLPLD FLPEON? 6T6dTLIG] BLIMEBTD
BaeneflsEns® BeTmID Osafleuner LS
auprRIsLILILeflsbemev.

mlewTewrley LDDOlul  6TevTenTS: &b
LI6ToTUM (BE@H1) LstorUn® GeumiLGL @heESLD.
LSO f&sTser QM oMb sewnflss
Smetraene HiewTenTHNCNE QFMLILLGSSID
SiB5Beusme Q\GetTLGNSG Saysafled eudllieus
&6 GewLeeuerl Lbplul Bemesteys Spstr Spatial
Memory) &Ledl6d Senswbg LD OFaSSILD
Smeit GunetTauDemD HistorewTlensuL LTSLies
&b SbFDNsEE HmaHeTneTy. eefleb
LI6TOTLITEA Q60T S6oTemLDuT6b SiiBulnma SiieliLienL
SifleurhnGe mismemiiey eTeiTm Famib
AHlEpIaHEHLD 2 6.

Bl 630T 60T 1016 EYSTLITLITE 60T 6D
BIGMEITERSHHEHET DHEWDIfES: S_emefluieonerTmes
Robert Sternberg 1980&61fl6d (petTemeuss 3
SlbgF mlewTsmmials Samarens (Triarchic
Theory of Intelligence) ML 5555 SouT
BlevTenoTnilswe LGLIL| mievorenormey (Analytic In-
telligence), Sy&a miewreworley (Creative Intel-
ligence) , O\Fwettapenm mistresoriley (Pratical
Intelligence) ereut epsinm) Lfleysems Wifgsm.

UGSSSTIMISH60, SHSSILLUL S5H6U608
TS OBNGSSSE0, 1NTFHlemenaeansts S8 560
STETTLDMIS S TET ShHMEOSBEWETLI LiGLIL| [HI6ToT600T
ey _sTenL&Hujeengl. LGLILMUISY FU1g60,
wAISTGE QFLige, Sionealgse, QUL
QuITetTn HeiTaEbLET B OSTLILL BSDG.
AHQLILIEDLIITET HINOUTHDEDd E\FIWIST (LPEDMS
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oG Beusuens Historevraley LWe UGSSE
SYHITETHBMG).

P6ST SiEWILIOIMISEDET LiweTUBGSSLI
LB ©_6METETIaISE06TL QILIMEUSEST eLpsOLD
LBILLGI [BEns0emLDS6meTs: enGUITEHLD SnEeur
66 Eewemley asirdpni Sternberg .
Beuaumpnes wiswrewble] saB&Heons L_eTeneul
ST etTGPIOLNEN AsmLFUbms Cumedlms
GLD EBLWIRIBENSTULD QETTINEHSIITSE) LIGIEWLDIIT
&6 HILIOLE FalQuieuTeene SIBLILT. DILET
mletTenoTaN6ys BGFTSHEDEMSET eLPEOD B6UEUEDE
mleTTerrMene)  HeTSHspling ereruGs
Sternberg @6t &®BSSNGSLD.

E\FWIEDUPEMD [Bl6TuTeTOTl6Y 6T6tTLIg [BER
D 608:F GIPEMEDS CIGMLIL S\FUIG QO\&meTeTeiDd
SiFMESH HeTHECHOHMAUTHI LOTHBUIEDIDSSIS
QETETeTEYD QUBEU] E\SNETB6TET DHMDMHENEVS
GHIGESD. BeUalens HIEwIewTe) DLLLD Fnigul
6Us6TT eurmLpefisd s1MHLIGLD S6UT6d IBaEVEHLDSHEHEIT
eeubrlsILNs srdasmeTeu. eresflenibd LorL|Emy
mlesrenTileys  Gangenenseflsir  epeotd
SeaujsameTub SmSSLns SULIL dpwing.

fiobs misenne]d FaienDLEnLUIGT
&61T GLOMHEFTEOTEN eLp6STY) [Hisvoreudiieys Sispm
SEOETLD OWLIMMISSLDLLIQE0 SLDG] LIEOLD 61651602
LieoelieuTLD eT6iTENT? ETEITLIENS [B6GTES HMBS6UT
S6NNe QHBULNTS6T. BHEUME0 SG SHDMsH
SE06T 2_FENsL LWETLGSHS S Lsveiehs
HEO6T HOUTSHET FBOFIUIZ] E\STETEU.

BHBM05H6E0 LDEVIO\CULDES &M [Bl6ToT6TaT
ey e168TD LIBWBGHTT 6U6Wa MHisTuTETOIEY LIHMILI
WpengnssluGSng. HaOwféeEs 2 ereflw
eomengsennestPeter Salvovey, John Mayer
SpACUINGY 1990860 BrbFiswrevoriia] LbHML
HEBEHEVS (LPSHEVI6D (LPETEDEUSSEDTIT.

DO\ FAGHEDET B EVTIRIS T LD,
Sieupewoil Ufbg esmemeneyid, Seusflgast
Lejb, Gasmenwnes (pedpuied Seuphewn
RDPRISENLDESHELD &Gl SnemeGiL Beueucns
mleTeTey KBS kK6 st pleneus
O\GTERILOUTHET HIDG|  6T600ISTITRIEDEITILILD
[BLSEDSHENSMLILD CUEMLLIBSSS O\STETUSDESS

BDG)| LDETE\QULPFAGHEDETL LILSTLIBGSDESHES M6
6. GsyIb eTemevTLsyTHE st LDSTTEELPFFITHEmEIT
2_euTieUSID SHEUTSHEHEHES BE0G6UTS BBSHSLD.

eaeupsAFnT HmewTewtie] erey|Ld
eSS ([H TUewnasHe HOWHEsL
usdfisvawnergnes Daniel Goleman erestLieu
1995&6b erpdit Emotional Intelligence etetip
BIG60 SMTERILDNS SHEDLDIHSS!-

o_ersdmenaafled seoflumseflenLGus
EneTliLU@GL  GapLTBsensT  SieT&GLD
puphAseT 19D BEIDHDTETTes LDhLGSuNed
eFnLmiden. @5 OSTLILNG SLTmiECHMHET
Wfssnesflw efenepnesfl Sir Francis Galton
STEOTLION(HLD RBeul. @eu Wesfisisefletr 2 Led
26T Bt HeneT SeTlILSH&GML SbulesaL
QIreiTenn BLTSSW UG HmisuTemeuresg)
SenaufifSulleo Diensas Faug 66D
SHBHOS WSO (LPETEnEUSSHITI.

EleRTenTlene SeTlushe 50 GFns
DETHEDOTE 1B OISMGLIEDL SHEUHLEIT
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M.Cattell estrusumid 198086 fl6d euerfiudiL
. eaeflenid Seweu MewTOUTHET SH6v6f
WpeiBebnsmsE Frfeur erdie] Famefleosnen.

S5 cuensUled SBSHDNET [Hl6TTEwT
Mejs Gansenen @eiTemm Wsedled elHS5S
\FUIZEU 61651 SILITHEWLD LT Ehe: 2_6rmefiiuieomerT
gnesrAlfred Bine estrucusnpGu snib.
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ETETLRIBLD Sal'LTe: & (heunsdi Hietmernmleyd
Gsnsewenr Binet- Simon Test ererin@ib.
1905860 @5 APV WPsLILGSSILLG 1908
8ayb 191BNID HHSSWEDDSSLILLLEI. R
weflsefletr 2 eameug er6iTm 6T6TUTENTE & ([
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&F FLD6OINS B(BSHHNE]. B_SNTEUUTLDNS 6 EUILIZ)L]
ettemen O eSSl misturesoiians Gamgenest
&ewer eeuDManall LyTsSeFunrufesr
SIG6tT 2_ereulg) 9 616518 SHIHSLILIBLD.

Q6T LonesuTeuesilearaib se0efl DienL
Q&6 eTeNRITM) BIHSHGEIDET (peiTsnlioBu
a8306] sameshHe LUGaTuler GFngememsen
SpAfusende 2 geflwns Senbger. Lew
is Terman eretrp SiwwMEs o erefwmeny
LBerul6sr GaemesTaEmeT Q@ers) HHSSUIEDIDS
&, 1916860 QauefluiLiiuL & Gengenes
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STEOTLILIL L .
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PBluetooth

Bluetooth has now established
itself in the market place enabling a
Variety of devices to be connected
together using wireless technology.
Bluetooth technology has come into its
own connecting remote headsets to
Mobile phones, but it is also used in a
huge number of other applications.
Bluetooth wireless networking
- technology is built into a variety of
devices, such as computer, printers,
handhelds, mobile managers, smart
phones, headsets, and mobile phones,
and uses low-power radio frequencies to
transfer information wirelessly between
Bluetooth devices within a 30- foot
radius. Bluetooth is a low bandwidth
wireless networking technology designed
primarily to replace cables for
communication between personal
communication devices. It is intended to
be used for both voice and data
communications. As of late 2004,
Bluetooth is a very common standard for
- wireless communications between cell
phones and PDAs, headsets.
Any terminal that is used for retail
transactions could incorporate

Bluetooth wireless technology and thus
connect to other Bluetooth devices to
complete retail transactions.

S.Jevyanthan
GC.E. A/L 2005 Maths

In the Beginnings.....

Bluetooth technology originated
in 1994 when Ericsson came up with a
concept to use a wireless connection to
connect items such as an earphone and
a cordless headset and the mobile phone.
The idea behind Bluetooth (it was not
yet called Bluetooth) was developed
further as the possibilities of
interconnections with a variety of other
peripherals such as computers printers,
phones and more were realized. Using
this technology, the possibility of, quick
and easy connections between electronic
devices should be possible. It was
decided that in order to enable the
technology to move forward and be
accepted as an industry standard that it
needed to be opened up as an industry
standard. Accordingly, in Feb 1998, five
companies (Ericson, Nokia, IBM,
Toshiba and Intel) formed a special
interest Group (SIG). Three months later
in May 1998, Bluetooth was publicly
announced with the first specification
following on with the first release of the
standard in July 1999. Later more
members were added to the group with
four new companies, Motorola,
Microsoft, Lucent and 3Com, Joining the
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group. Since then more companies have
Joined and the specification has grown
and is now used in a large variety of
products.

How it works

Bluetooth is designed to be a
cheap, low power, standard wireless
technology for connecting devices. The
technology is named “Bluetooth” after
king Harald Blatand II of Denmark, in
tribute apparently to his diplomatic skills
uniting Scandinavia.

Unlike wired connections, each
Bluetooth- enabled device contains a
short — range radio transceiver to
broadcast and receive Bluetooth signals.
Many mobile phones, PDAs and
notebooks have infrared connections that
allow file transfer, printing and transfer
of electronic business cards.
Unfortunately, these infrared connecti
ons require a clear, line-of-sight between
device ports. Some printers for example
have infrared ports, but it’s hardly a
convenient feature when you're
balancing your notebook with one hand,
in front of the printer while you select
“print” with the other hand! Since
Bluetooth is a radio- based technology,
there’s no need to establish line —of-sight
connections. Bluetooth radio signals
generally have a range of 10cm to 10m,
although some Sophisticated Bluetooth
LAN access points claim considerably
larger ranges.

Although traditional, wireless
infrared connections are typically

configured as serial ports, Bluetooth can
be considered more like a USB connec
tion, where many different types of device
can be connected, and the presen -ce of
particular devices and their capa -
bilities are discovered dynamically. Of
course, radio signals are broadcast,
there -fore the Bluetooth set of standards
inclu des authentication and encryption
features.

These allow users, software developers
and manufacturers to use a common
Jframework of standards to ensure that
only authorized devices are granted
access to reconstruct sensitive data.
(Although the Bluetooth framework of
standards includes these security
Jacilities, several notebook and desktop
computer software packages allow users
to use unencrypted and unauthenticated
Bluetooth connections). In practical
terms, devices are secured by
configuring them to refuse service to all
devices except those that are explicitly
registered using a process called
“pairing”.

Bluetooth Architecture

Bluetooth is both a hardware-
based radio system and a software and
a stack that specifies the linkages
between layers. This supports flexibility
in implementation across different
devices and platforms. It also provides
robust guidelines for maximum
intevoperability and compatibility.

The protocol stack is the core of
the Bluetooth specification that defines
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how the technology works.

The profiles define how to use Bluetooth
technology to accomplish specific tasks.

The Bluetooth Protocol stack

The heart of the Bluetooth
specifications the Bluetooth protocol
stack. By providing well-defined layers
of functionality, the Bluetooth specifica
tion ensures interoperability of Bluetooth
devices and encourages adoption of
Bluetooth technology.

The Base Profile

At the base of the profile
hierarchy is the generic access profile
(GAP), which defines a consistent means
to establish a base band link between
Bluetooth devices. In addition to this, the
GAP defines :

» Which features must be impleme
nted in all Bluetooth devices

> Generic procedures for discovering
and linking to devices

> Basic user- Interface terminology

All other profiles are based on
the GAP. This allows each profile to take
advantage of the features the GAP

provides and ensures a high degree of -

Interoperability between applications
and devices. It also makes it easier for
developers to define new profiles by
leveraging existing definitions.

Transmitter power levels

The transmitter powers for
Bluetooth are quite low, although there
are three different classes of output
dependent upon the anticipated use and
the range required. Power class 1 is
designed for long range communications
up to about 100 m devices, and this has
a maximum output power of 20 dBm,
next is power class 2 which is used for
what are termed for ordinary range
devices with a range up to about 10m,
with a maximum output power of 4 dBm.
Finally there is power class 3 for short
range devices. This support communica
tion only to about 10cm and it has a
maximum output power of 0dBm.

There are also some frequency
accuracy requirements for Bluetooth
transmissi ons. The transmitted initial
centre frequen cy must be within +75KHz
[from the receiver centre frequency. The
initial frequency accuracy is defined as
being the frequency accuracy before any
information is transmitted and as such
any frequency drift requirement is not
included.

In order to enable effective
communications to take place in an
environment where a number of devices
may receive the signal, each device as
its own identifier. This is provided by
having a 48 bit hard wired address
identity giving a total of 2.815 x 10" 14
unique identifiers.




RF System

Running in the 2.4 GHz ISM
band, Bluetooth employs frequency
hopping techniques with the carrier
modulated using Gaussian frequency
Shift Keying (GFSK). With many other
users on the ISM band from microwave
ovens to WI-FI, the hopping.

at 2400 + n MHz where the value of n
varies from [ to 79. This gives
frequencies of 2402, 2404.... 2480 MHZ.
In some countries the ISM band
allocation does not allow the full range
of frequencies to be used. In France,
Japan and Spain, the hop sequence has
to be restricted to only 23 frequencies
because of the ISM band allocation are
smaller. During the development of the

Class Types of Bluetooth

Class Type

Range of Communication

Maximum output Power

Power Class 1
(Long Range
Communication)

Power Class 2
(Ordinary Range
Communication)

Power Class 3
(Short Range
Communication)

100 Meters

10 Meters

10 centimeters

20 dBm

4 dBm

0 dBm

(dBm= “a Unit for expression of power level in decibels with reference to a
power of 1 milliwatt” The Decibel)

Carrier enables interference to
be avoided by Bluetooth devices. A
Bluetooth transmission only remains on
a given frequency for a short time, and
if any interference is present the data will
be re-sent later when the signal has
changed to a different channel which is
likely to be clear of other interfering
signals. The standard uses a hopping
rate of 1600 hops per second. These are
spread over 79 fixed frequencies occur

Bluetooth standard it was decided to
adopt the use of frequency hopping
system rather than a direct sequence
spread spectrum approach because it is
able to operate over a greater dynamic
range. If direct sequence spread
spectrum techniques were used then
other transmitters nearer to the receiver
would block the required transmission
if it is further away and weaker:

—C43)




The Problems in Bluetooth

When any two devices need to talk to
each other, they have to agree on a
number of points before the conversation
can begin. The first point of agreement
is physical: will they talk over wires, or
through some form of wireless signals?
Ifthey use wires, how many are required
—one, two, eight, 25? Once the physical
attributes are decided, several more
questions arise:

Information can be sent one bit
at a time in a scheme called serial
communications, or in groups of bits
(usually 8 or 16 at a time) in a scheme
called parallel communications. A
desktop computer uses both serial and
parallel communications to talk to
different devices : modems, mice and
Keyboards tend to talk through serial
links, while printers tend to use parallel,
links.

All of the parties in an electronic
discussion need to know what the bits
mean and whether the message they
receive is the same message that was
sent. In most cases, this means
developing a language of commands and

N "‘ i |
fruit crop from ¢
Kion scale insect.

responses known as a protocol. Some
types of products have a standard
protocol used by virtually all companies
so that the commands for one product
will tend to have the same effect on
another. Modems fall into this category.
Other product types each speak their
own language, which means that
commands intended for one specific
product will seem gibberish if received
by another. Printers are like this, with
multiple standards like PCL and Post
Script.

Companies that manufacture
computers, entertainment systems-and
other electronic devices have realized
that the incredible array of cables and
connectors involved in their products
makes it difficult for even expert
technicians to correctly set up a complete
system on the first try. Setting up
computers and home entertainment
systems becomes terrifically complicated
when the person buying the equipment
has to learn and remember all the details
to connect all the parts. In order to make
home electronics more user friendly we
need a better way for all the electronic
parts of our modern life to talk to each
other.
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‘Zranxgenic Animals
and their Benefits.

For years human have selec-
tively breed animals to get woollier
sheep, bigger cows, and fast moving
horse.. etc. Transgenisis opens up new
possiblities. Transgenic animals have
altered characterestic features resulting
from changes made directly to their ge-
netic materials.

Since DNA is universal among
living things, it can be transferred be-
tween unrelated organisms. This can
produce animals with characteristics
that might not be available in them.

Many different genes and their
characteractics have now been identi-
fied. This opens up new ways to change
genes that may be useful. Eg:-To cure
disease or introduce genes into an ani-
mal for a variety of reasons.

Starting the process -

Constructing the transgene
Inserting transgenes -

1. Micro injection

2. Embryonic stem cell transfer

3. Retroviral vectors

4. Nuclear Transfer
Further Development -

Breeding the transgenic animals.

P.Sivapalan
GC.E. A/L 2005 Bio.

Constructing the Transgene

Although the DNA structure is
basically the same for all organisms, the
details of the genetic code do differ.
Genes from one organism just be intro-
duced, unmodified into another and be
expected to work correctly. eg a gene
from a bacterium will often not work if
introduced unmodified into an animal.

First, the transgene must be
made. This is a section of genetic mate-
rial containing the desired gene plus
some extra DNA that allows the new
gene to express correctly and at the right
time in the new animal. It is the
transgene that is then inserted.

A Transgene. e
_| Promotor Gene Poly A Se-
Sequence quence

Many genes are only expressed in
certain parts of an animal or particular
tissues. This targeted expression is con-
trolled by a special segment of DNA next
to the gene called the promotor se-
quence.




When designing the transgene a
new promotor sequence often needs to
be designed to replaces that from the
donor animal. This is needed to ensure
the gene will function correctly and in
the correct tissues of the recipient ani-
mal. An example would be a gene that
should only express in the milk of an
animal.

Finally, as well as the promotor
sequence, a poly A or termination
sequence must be added to
signal that the end of the
gene sequence has been
reached.

Inserting the
transgene

. . There are a
number of different
methods of inserting the
new genetic material.
The main ones are out-
- lined below.

1. Microinjection

In this method eggs are
harvested from super ovulated ani-
mals and fertilised In - vitro.

The collected eggs are fertilised.
The eggs must then be identified before
mitosis occurs. A microtube is used to
hold the fertilised eggs in place and an
extremely fine needle is used to inject a
tiny amount of solution containing many
copies of the transgene into the male
pronucles.

This is the main method currently
used to create genetically modified ani-

mals. 200 - 300 copies of the foreign
genes are injected into the recently
fertilised egg. These are then implanted
into the surrogate mothers. only a small
propotion of the animals born are trans
genic andonly a propotion of those ex-
press the gene well. these successful ani-
mals are called founder animals. Genes
can only be added, not deleted by this
method.

2. Embryonic stem cell transfer

Less random than other
methods described here,
this method is used when
\ it is important fo target
| gene sequence to specific
sites in genome.

When cells are in
culture it is possible us-

to carryout specific ge-
netic modifications such
/ as removing or substitut-
ing a'specific gene.

The embryonic stem cells
" can be injected into the blasto-

cyst stage of the embryo, the result-
ing foetus will be chimera. Further se-
lective bre ading zfs then required for ho-
MOZygoUs expression.

3. Retvoviral Vectors

Certain viruses can be uused to
carry gene sequence of interest into em-
bryonic cells. The gene is still inserted
randomly in the genome as with micro-
injection because the sequence lucates
at different places in the genome in dif-
ferent embryos, the resulting offsprings




are not always the same, so further se-
lective breeding is needed to obtain clear
lines with the desired traits.

4. Nuclear transfer

While straight cloning doesnot
result in the creation of a genetically
modified organism. Nuclear transfer can
use the cloning technique to produce
transgenic animals. The basic technique
works by.

e Removing the nucleus of an
unfertilised egg and replacing it with
nucleous of a donor cell (hence con-
taining the complete genome)

o Anelectric current is used to fuse the
nucleus in the cell and trigger the egg
to begin developing.

o The reconstructed eggs are then im-
planted into a surrogate mother.

Donor cells are normally ob-
tained by culturing embryonic cells, but
modern techniques are able to use other
nature body (somatic) cells. these cells
can be cultured, subjected to genetic ma-
nipulation In-vitro and then produce
variable animals by means of nuclear
transfer. This techniques also allow the
sex of the transgenic animals to be pre-

determined.

Breading

All the methods described above
have been used to produce transgenic
mice. Larger transgenic animals are
more difficult to create and live stock
have only been created using micro in-
Jection or nuclear transfer. Variations on
these same techniques are used for cre-
ating small organisms including para-
sites for bio control of possums and other
pesIs.

Only a small percentage of the offsprings
are transgenic these offsprings are the
first generation or founder animals. They
are then mated with non transgenic ani-
mals to produce a second generation of
offsprings that are heterozyygous for the
gene.

The second generation heterozy-
gous offsprings are then mated with each
other to produce a percentage of off-
springs which are homozygous for the
desired game. The resulting homozygous
third generation offsprings will then
have a stable form of the gene available,
whenever they mate with other homozy-

gous offsprings.

First fully homozygous offspring gets mated with another homozygous




The benefits of these animals to human
welfare can be grouped into different
areas.

1. Agriculture
2. Medicine
3. Industry

1. AgriculturalApplications

(a) Breeding :

Farmers have always used selec-
tive breeding to produce animals that
exhibit desired traits (eg- increased milk
production, high growth rate). Tradi-
tional breeding is a time consuming, dif-
ficult task, when technology using mo-
lecular biology was developed it became
possible to develop traits in animals in
a shorter time and with more precision.
In addition it offers the farmer an easy
way to increase yield.

(b) Quality :

Transgenic cows exist that pro-
duce more milk or milk with less lactose
or cholesterol, pigs and cattle that have
more meat on them, and sheep that grow
more wool. In the past, farmers used
growth hormones to spur the develop-
ment of animals but this techniques were
problematic, especially since residue of
the hormones remained in the animal
product.

(c) Disease resistance :

Scientist are attempting to pro-
duce disease resistant animals, such as
influenza - resistant pigs. But a very lim-
ited number of genes are currently

known to be responsible for resistance
to disease in farm animals.

2. Medical Applications

(a) Xenotransplantation

Patients die every year due to
lack of a replacement heart liver or
kidney.For example about 5000 organs
are needed each year in the United king-
dom alone. Transgenic pigs may provide
the transplant organs needed to allevi-
ate the shortfall. Currently xenotranspla
ntation is hampered by a pig protein that
cause donor vejection but research is
underway to remove the pig protein and
replace it with a human protein.

(b) Nutritional supplements and
pharmaceuticals

Products such as insulin, growth
hormone, and blood anti- clotting fac-
tors may soon be or have already been
obtained from the milk of transgenic
cows, sheeps or goats. Research is also
underway to manufacture milk through
transgenesis, for treatment of debilitat-
ing diseases such as phenylketonuria,
hereditary emphysema and cystic fibro-
SIs.

In 1997, the first transgenic cow,
Rosie produced human protein - en-
riched milk at 2.4 grams per litre. This
transgenic milk was more nutritionally
balanced product than natural bovine
milk, and could be given to babies or the
elderly for special nutritional or diges-
tive need. Rosie'’s milk contained the
substance that promotes the grow of the
red blood cells in humans.
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3. Industrial applications

In 2001, two scientists at Nexia
Biotechnologies in Canada spliced spide
genes into the cells of lactating goats.
The goats began to manufacture
bucketfull of silk along with their milk
and secrete tiny silk strands from their
body. By extracting polymer strands from
the milk and weaving them into thread
the scientists can create a light, tough,
flexible material that could be used to
manufacture military uniforms, medical
micro structures and tennis racket
Strings.

Toxicity - sensitive trangenic ani-
mals have been produced for chemical

safety testing, micro organisms have
been engineered to produce a wide vari-
ety of proteins, which in tum can pro-
duce enzymes that can speed up indus-
trial chemical reactions.

Interestingly, the creation of
transgenic animals has resulted in a shift
in the use of laboratory animals, from
the use of high- order species (such as
dogs) to lower-order species (such as
mice) and has decreased the number of
animals used in such experiments. Es-
pecially in the development of disease
models, this is certainly a good turn of
events since transgenic technologys hold
great potential in many fields, including
argiculture, medicine and Industry.
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( GENETIC RISKS TO CHEET MH

Because of extensive inbreeding, the cheetah has one of the
0| lowest degrees of genetic diversity among mammals. Genetic
&8 variation between cheetahs is so low that a given animal will

{ not recognize the difference when a tissue graft from another
8 cheetah surgically replaces its own tissue. These low levels of
A diversity make the cheetah species extremely vulnerable to dis-
881 case and threaten its ultimate survival. Scientists hope to use

modern captive breedzng programs to increase genetic diversity in the species.
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An automatic teller machine or

automated teller machine (ATM) is an
electronic device which allows a bank's
customers to make cash withdrawals and
check their account balances at any time
without the need for a human teller.
Many ATMs also allow people to deposit
cash or cheques, transfer money between
their bank accounts or even buy postage

_ stamps.

HISTORY

o

The worlds first ATM was produced
by NCR in Dundee, Scotland, and
installed in Enfield Town in north
London on June 27, 1967 by

Barclays Bank.

Early cards were retained by the
machine and worked on various
principles including radiation and
low-coactivity magnetism that was
wiped by the card reader to make
Jraud more difficult.

Modern ATM banking was tested in

NZ’s Christchurch region before
being rolled out elsewhere as a
banking service.

o In modern ATMs,

customers
authenticate themselves by using a
plastic card with a magnetic stripe,
which encodes the customer’s
account number, and by entering a
numeric pass code called a PIN
(personal identification number),
which in some cases may be changed
using the machine. If the number is
entered incorrectly several times in
a row, most ATMs will retain the card
as a security precaution to prevent
an unauthorized user from working
out the PIN by pure guesswork.

Earliest versions accepted a single-
use token or voucher, and the latest
ATMs read and store customer data
on a smartcard.

PARTS OF THE MACHINE

@ Input Parts :-

Card reader - The card reader
captures the account information
stored on the magnetic stripe on the
back of an ATM/debit or credit card.
The host processor uses this




Screen Racolpt Card
Buttone Printer Reader Speaker

information to route the transaction
to the cardholder s bank.

Keypad - The keypad lets the
cardholder tell the bank what kind
of transaction is required (cash
withdrawal, balance inquiry, etc.)
and for what amount. Also, the bank
requires the cardholder s personal
identification number (PIN) for
verification. Federal law requires
that the PIN block be sent to the host
processor in encrypted form.

-2 Output Parts :-

Speaker - The speaker provides
the cardholder with auditory
feedback when a key is pressed.

Display screen - The display
screen prompts the cardholder
through each step of the transaction
process. Leased-line machines
commonly use a monochrome or
color CRT (cathode ray tube)
display. Dial-up machines commonly
use a monochrome or color LCD.

Receipt printer - The receipt
printer provides the cardholder with
a paper receipt of the transaction.

Cash dispenser - The heart of an
ATM is the safe and cash-dispensing
mechani
sm. The en
tire bottom
portion of
most small
ATMs is a
safe that
contains
Dapeth Kayoes the cash.

02001 HowStiffocks

NETWORKING

Most ATMs are connected to inter-
bank networks, enabling people to
withdraw and deposit money from
machines not belonging to the bank
where they have their account. This
is a convenience, especially for people
who are traveling. It is possible to
make withdrawals in places where
one’s bank has no branches, and
even to withdraw local currency in
a foreign country, often at a better
exchange rate than would be
available by changing cash.

ATMs rely on authorization of a
transaction by the card issuer or
other authorizing institution via the
communications network.

SETTLEMENT FUNDS

When a cardholder wants to do an ATM
transaction, he or she provides the
necessary information by means of the
card reader and keypad. The ATM
forwards this information to the host
processor, which routes the transaction
request to the cardholder’s bank or the
institution that issued the card. If the
cardholder is requesting cash, the host
processor causes an electronic funds
transfer to take place from the customer s
bank account to the host processor’s
account.

Once the funds are transferred to the host
processor’s bank account, the processor
sends an approval code to the ATM
authorizing the machine to dispense the
cash. The processor then ACHs the
cardholder’s funds into the merchant’s
bank account, usually the next bank
business day. In this way, the merchant,
is reimbursed for all funds dispensed by
the ATM.




o ACH Transfers:-"ACH” is short for

“automated clearing house.” This . .

bank terminology means thdt a
person or business is authorizing
another person or business to draft
on an account. It is common for
fitness centers, and other businesses
to ACH a monthly membership fee
from member accounts, and many
small businesses use ACH for direct
deposit of paychecks.

. Merchant's
5 - Cash Accou}uq
%, ATM

I Host's Cash
Account

N,
¢ Fungg Trqt}‘“"
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independent ATM host can access
any bank. It alsé supports a large
number Of 'ATMs placed with
different merchants.

So when you request cash, the money
moves electronically from your
account to the hosts account to the
merchant’s account.

ATM CHARGES

= Many banks in our country charge
fees for the use of their ATMs. In
some cases, these fees are assessed

solely for non-bank members, in
other cases they apply to all users.
Many oppose these fees because
ATMs are actually less costly for
banks than withdrawals from human
tellers.

RELIABILITY

o ATMs are generally reliable, but if
they.do go wrong customers will be
left without cash until the following
morning or whenever they can get
to the bank during opening hours. Of
course, not all errors are to the
detriment of customers; there have
been cases of machines giving out
money without debiting the account,
or giving out higher value notes as a
result of incorrect denomination of
banknote being loaded in the money
cassettes::

o Errors that can occur may be
mechanical (such as card transport
mechanisms,; keypads; hard disk
failures); software (such as
operating system,; device driver;
application); communications; or
purely down to operator error.

SECURITY

= Early ATM security focused on
making the ATMs invulnerable to
physical attack; they were effectively
safes with dispenser mechanisms. A
number of attacks on ATMs resulted,
with thieves attempting to steal entire
ATMs by ram-raiding.

= Modern ATM physical security, like
other modern money-handling
security, concentrates on denying the
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use of the money inside the machine
to a thief, by means of techniques
such as dye markers and smoke
canisters. This change in emphasis
has meant that ATMs are now
frequently found free-standing in
places like shops, rather than
mounted into walls.

Another trend in ATM security
leverages the existing security of a
retail establishment. In this scenario,
the fortified cash dispenser is
replaced with nothing more than a
paper-tape printer. The customer
requests a withdrawal from the
machine, which dispenses no money,
but merely prints a receipt. The
customer then takes this receipt to a
nearby sales clerk, who then
exchanges it for cash from the till.

ATM FRAUD
o In the early 2000s, ATM-specific

crimes became common. These had
two common forms. In the low-tech
form, the user’s PIN is observed by
someone watching as they use the
machine; they are then mugged for
their card by a second person, who
has taken care to stay out of range
of the ATM's surveillance cameras.

However, this offers little advantage
compared to simply mugging the
victim for their money, and carries
the same risks to the offender as
other violent crimes. By contrast, the
most common high-tech modus
operandi involves the installation of
a magnetic card reader over the real
ATM’s card slot, and the use of a

wireless surveillance camera to
observe the user s PIN. Although the
latter fraud would have seemed like
something from a spy novel until
recently, the availability of low-cost
commodity wireless cameras and
card readers has made it a relatively
simple form of fraud, with compara
tively low risk to the fraudsters.

o As of 2005, banks are working hard
to develop countermeasures for this
latter kind of fraud, in particular by
the use of smart cards which cannot
easily be read by un-authenticated
devices, and by attempting to make
the outside of their ATMs tamper
evident.

ALTERNATE USES

Although ATM's were originally
developed as cash dispensers, they have
evolved to include many other bank-
related functions. ATMs include many
functions which are not directly related
to the management of one’s own bank
account, such as:

e Paying routine bills, fees, and
taxes (utilities, phone bills, social
security, legal fees, taxes, etc.)

e Loading monetary value into
pre-paid cards (cell phones,

tolls)
o Ticket purchases (train, concert,
etc.).
ATM CARD VS. CHECK CARD
o As an alternative to writing checks and
using a credit card, most major banks




have teamed up with major credit-
card companies to issue check cards.

Check cards are different from
straight ATM cards in a couple of
ways. First, check cards are also
known as debit cards because of how
they work — instead of getting credit
for your purchase and receiving a
monthly bill, like you do with a credit
card, a check/debit card deducts
money from your chécking or savings
account.

Also, while you
can only use your
ATM card at the e
ATM machine -
(and some grocery stores), you can
use a check card at most retailers
that accept credit cards, such as:

e Grocery stores

e Gas stations

e Discount superstores
e Book stores

o Ticket counters (concert tickets,
airline tickets, etc.)

e Pharmacies
e Hotels
o E-tailers

o Restaurants

The snowy owl ranges across northern
Curasia and North America. During the winter
months, the snowy owl's white plumage cam- |
ouflages it, allowing it to swoop down unde-
tected on small mammals and fish.

CONCLUSIONS
» ATMs have been described as one of

the top 100 ideas of the 20th century.
However, their security technology
of magnetic strip cards with PINs
may be nearing the end of its
economic life, or at the very least be
due for review and re-engineering.

As the first customer activated
computer systems, the first commer
cial secure systems, and one of the
first distributed systems, ATMs have
played a very significant role in
driving the development of computer
technology over the last quarter
century.

They are also interesting from the
management point of view, as
developing a network which includes
thousands of banks operating a huge
variety of systems presents some
pretty unique challenges, both to
banks and at the network level.

Finally, from the points of view of
public policy and professional ethics,
there are many interesting questions
about liability for system failures. It
would probably be excessive to
maintain that the banks deliberately
conspired to lie to their customers
about the soundness of their systems.
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JAFFNA HINDU COLLEGE
SCIENCE UNION
Science Quiz contest-2005
District level -Prize Winners
Junior level
FIRST: Ms.R.Sharathadevi Vembadi Girls High School
SECOND: Ms.V.Nishanthika Vembadi Girls High School
THIRD: Ms.S.Bakeerathy Vembadi Girls High School
Intermediate
Level
FIRST: Mas.S.Piragash Union College
SECOND Ms.B.Barathy Vada Hindu Ladies College
THIRD Mas.L.Rushananth Skandavarodhaya College
Senior Level
FIRST Ms.P.Shalini Vembadi Girls High School
Ms.S.Mathuranthagaa | Vembadi Girls High School
THIRD Ms.T.Enotharani Nelliady Madhya Maha Vidhyalayam
Mas.S.Sarangan Victoria college
JAFFNA HINDU COLLEGE
SCIENCE UNION
Science Quiz contest-2005
School level-Prize Winners
Junior level
FIRST Mas.S.Dineshkanth
SECOND Mas.M.Alagarasan
Mas.A Jathikanth
Intermediate Level
FIRST Mas.S.Vithoosan
SECOND Mas.S.Ajanthan
THIRD Mas.S.Nishanthan
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