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ter studying this chapter the students
‘ill be able to:
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Describe the principle of Lasers and optical fiber

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

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

Describe the technologies such as computer, telephone,

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

Explain the contribution SUPARCO has made in the
development of our country and list its future plans.
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miC growth and well being of a country i directly related
N0 ' €d to its

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

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

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

' aducation and health to economic and social development of

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

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

dEVEIDDing
€s for the

the present
€ ON our life.

IMPORTANT TECHNOLOGICAL DEVELOPMENTS

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

gare some of the important technological developments.

Lasers

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

f
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3 ers | o
py most las is penc”-sue

: ed .
ol rscé?:ection over very large distanceg.
Z
ndamental parts: '_ 'agelrnaton
which can be solid, liquid orag |
molecules, 1oNs or eleqtrons Whoseas' It 05 |
se the power of a light waye du,?-nergv | L

Compose
levels are U

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

| m w - mg :
,':T,f?ﬁs purpose it supplies critical energy. Pumpin g Syster n..
be optical, (the sun, flash lamps, tungsten-filament o

diode or other lasers), electrical (electric current iy
conductors, gas discharge tubes ) or even chemical.
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The different components that make up a basic laser are illystr
in the diagram below. Ll

R i, St - AR e b

External Energy Source

./

Amplifying Medium

Output mirrpr

Laser Beam

Fig: 11.2 Components of Laser.

Tgke i
" Ih 1.

ACTIVITY - i
Take an ordinary torch and a simple ﬂ
- device. Use both these devices to throw ¥ ? 6c0
- wallofadark room from the same distanc=: =
| y'f’,“r5..5'5’S"J‘Ii\lati‘::)n in your note book. Bes.

il
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B | use a
Technically, the whole device

which uses r.eﬂecting mirrors to a
gerably by bouncing it back and forth w

Mplify the light sourc
ithin the cavity, »

. Do YOU KNOW? e e —

- Many useful inventions use lasers. For example, DVD :

" and CD players, bar code readers etc. Metal workers |
- use lasers to cut and weld metal. Likewise workersin +
‘clothing factories use lasers to cut through hundreds of

layers of fabric at once.

~ Metal Cut by lasers

T
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 asers are beind used in hugci
tefecor“nmunications m_space and of

in open-arrcommunlcatlons. optiC

Lasers are ysed for microsu rgery of her

Jifferent body organs- jnde

€

Lgsers are used for bar-cod com

<canners and also in printers for optic

getting superior quality computer the t

signa

print outs.

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

in the textile industry.

Laser beam can be used to%

generate Fhree dimensional image B
of an object in a process called |
holography. - :

7
-

‘:asers are ysed in different types of
eapons like tanks, missiles and

bombers to | ‘
i ocate the |
position of the enemy, g |
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pptica! bers/ riber optics |
L fibre is @ venr thm, flexible transparent glass or plastic
P curface s coated with another type of transparent material
sJ ive index Is Ie_ss than it. Tl_us coating not only protects
: 'dhu' ¢ also optically insulates adjacent fibres. The thickness
S iral fibre is nearly equal to that of human hairi.e about one
: of a milimetre. A cable of optical fibre consists of 30

- q

; i T

rec operate on the principle of total internal reflection.
of light enters at one end of an optical fibre, it
~oc total internal reflection off the sides of the fibre until it
4t at the other end as shown in the figure 11.4.

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

yalight emitting diode (LED).

e -

Cladding

Y

Core

Critical
Angle

=
&
=

& Fig: 11.4 Fiber Optic Internal Reflection.

energy required to send a flash of light across a
ptic cables is far less than that required to send
~ Less power means less carbon output, lower
/€r prices.




lighter than electric Cables %

.k tur
whn'ch : er a
OptiCam sig alﬁce 4 ﬂbr
C}argg[rical nt rferer
ele
|
Core (higher refractive index) ' B
optical Fiber Clraeis :
- (lower refractive index) 3 The

60°approx

—

Fig: 11.5 Principle of optical fiber system.

FOR YOUR INFORMATION

Advantages of fiber optics 4
As compared to copper wire optical cable aré
expensive and these can be drawn to smaller
Optical fibers provide a high data transmission Fats =
higher carrying capacity. Data travels with fe%
protection and offers very less losses. i
~ small in size and light in weight. Optic ,
- flammable and as electric current does not pas= ==
- thereis no danger of fire accidents.
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o0NS and physicians often examine th
rgYI:W obtaining their images on a scree

"reS'
-al fibres are used in telephone and other telecommunication
sstems:

€ internal Oorgans of th
| e
N with the help of optical

ace are used in _the_night vision devices, photo-electronics and
+omobile panel lighting.

_ FOR YOUR INFORMATION

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

--landwidth: Taken in bulk, it would take 33 tons of
copper to transmit the same amount of infqrmation

jandled by 1/4 pound of optical fiber.

esistance: Fiber optic cables offer ‘greater
sistance to electromagnetic noise such as radios,
otors or other nearby cables. Because optical fibers
Ty beams of light, they are free of electrical noise
interference. o

-

acity: Fiber optics have a greater capacity for
mation which means smaller cables can t?_e qsed.

-
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fipers arc usgd cor the transmissi
5p¢ciaHy gra hical data. They are sion of ;
Lroadband signals also use

HDTV) telecasts. o trs\:fh
reas

Opticaf

data, €
traHSmESSJon
jiont levision(

definition e
television companiés also use fibe
- - r for del
nans doe S0 clagnostic v delivery of ot [
doctors to diagnoseé glnzl diagnostic imagees are Uselgltal radiatjoﬂf- |
Fiber-optic-based tetli.;;aeat 5 patient?sused Dy tfﬁr - @n9° iSl-Oa
designed to handle the traffi metry system effectjy e Runtge” in -
ntelligent traffic lights auatolc on busy highvf are be?lv. wbe 3° shc
message signs etc. , SUtGUIE to”boothsazﬁ by usigg et -tuhb
le !
mbedded c
current; it e
when strike
produced
Some of the

Fig: 1 '
1.6 Intelligent traffic lights.
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Eflare‘electromagnetic radiations
:_-f ¢ and gamma rays in the Spe

jke the target at anode, an intense beam of X-rays is

ns of X-rays

he important functions of X-rays are below:

F

‘.netrate several centimeters into solid materials on
iey are incident.
t shadows of the obstacles placed in their path of

[ 4 |
W

ACTIV'TY e T R L I |
.- - I-.
L)
 as g

Observe under the light an x-
ray sheet showing a fractured

bone.
.

e

L -



Fig: 11.7 Formation of image through x-rays,

ny substances. :
) cause florescence in ma |
4 ;—:Z};ssmg through solid, liquid or gas, they ionize the atc

5. They affectthe photographic plates. 3 f;f." i FC

_ e

Uses of X-rays 3 ' Ultr

Some of the important uses of X-rays areasunder:

a
B -':.‘

| u el ',

1. Medical Use: X-rays are used for the dlagno icra
bones, chest, kidneys, teeth, etc. to reve e,
bones or abnormality of an organ. X-ra €

therapeutic purposes in the treatment of t n 0

'-.L'"n

2. Industrial Use: X- -rays are used to -'“

materials, They are also used to anal
alloys, structures of rubber and plaSﬂCSw
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~ 1 cases at airports. "€apons and bombs |
a in

Use:‘)(-rays are used to stud
e of solids. Udy the crystalline

sound

 ear can respond to a sound . |

20KH;. The sound frequgl?g‘:fr}?:;ial;in;ées petween

nic and higher than 20KHz as ultrasonic. Infr Zis called

sound freguencies cannot be heard b\;f hurr?,:omc g
beneficial to mankind. Ultrasonics are Wid”;ar but
vr ch are harmless and produce no after effects \,l’itij;ei

auclear radiations. They are longitudi
gitudinal mechanical
ith frequency above the audible range so these waves

er penetrating power,

JUR INFORMATION

i technology is a field of
application in the areas of
and device industries.
chniques are presently
plications ranging from
ealing of thermoplastic
dical diagnosis. Other -
tions of ultrasound
equipment which -
to form bubbles in
sterilizing liquids.
used to form foam |
and cans to expel |
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yltrasonic S Fig: 11.8 Ultrasound in ) cﬂl

cer into sma i of dis
;It:‘ra'iised:he internal organs. After_ striKing : e Tﬂerec:
the echo pulse is returned and SIgrjaIS are picked by the transd 5o
and are converted back into electric pulses that are then processeq refl
by the system and images are formed. AL
st |
BT ~ s co

“OR YOUR INFORMATION

SONAR stands for Sound Navigation i |
and Ranging. This technique is § ==SSSSEE

helpful in exploring and mapping the
ocean because sound waves travel

farther in the water than do radar
and light waves. It is primarily used
to develop nautical charts, locate
underwater hazards to navigation,
search for and mapping objects on |
the sea floor such as shipwrecks, and |
to map the sea floor itself. - 1
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Application of -ultrasonit'waves
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) Ultrasonic waves are widely used as dia
surgical tools in medicine and industries
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ppic waves are also used tq
E ofpatlent Sorgansin hospital.
.- guidance devices are used f
waves are used to kill bacter;

Oobtain cross~5ectional

Oorthe blind
la and Microorganisms in

ic scans are preferred to x-
x-rays. Ultrasounds are
fleshy parts of the body.

{Electroencephalogram)

ancephalogram (EEG) is a diagnostic procedure in which

':_'.:.- of the brain is recorded by placing small metal
| electrodes on the

recorded waves form

.;7.: the electrical
oflected from the

ad of nerve cells
- which produces

0 other,
S through a gap
se with the help |
Is known as

Py R

;.-'.'- als known as
itials. From one
action

b
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he brain. Cortex is Incoming 2=~

 part of the brain [FS329°8 S
oncerned with the by dendrites AXOr R
tions of the brain et ot - }
| ransmitter =
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e %
— | 1 activity of the brain
- | - the electriga e EIECI; Ur
cor taking 'ead,'”g;;tp 4t specific pOS't'O“S'fEDacr_‘ electrode ;iotdes gaﬁ‘,tn .
v .4 on thé =*" o to the area oOf brain u - Sitg i, i
re placed 0" %o irer refert F-Frontal lob Nderlying tls o
abeled With @ - rompora obe and F2b obe and a p, hg f 4
olectrode€ e.g. re the right ide of the head and odd p Mber ¥
even Nuf bers dt*r;](; by Umber, . 45 .
theé left side of e 1 Parietal lobe e n ele
ty of . AT
There iS @ great Varc Tde Occipital lobe "ontalioh | 40 |
electrodes that carl téeﬁ HL & ’01} gleCtr‘
Ma i d or silver rec
stainless steel, tin, gold Of it acti
vered with @ silver cChioridl p :
4 lly h 3Ith0
coating. These normally AVE ad usuan
lead attached |
| | The el
sometimes, an elastic cap fitted = Temporal lobe currer
with electrodes IS used instead. e —— E
The electrodes are connected Fig: 11.10 Different lobes of brain.
l

with wires to an instrument that amplifies the brain waves and
-ecords them on computer equipment. | 2

The technician may ask the patient from time to time to Open :
close eyes, perform a few simple calculations, read a paragd p
look at a picture or a flashing light, breathe deeply E
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L. frequently recorded during
od by @ video camera while the
This combined recordin
.t a medical problem.

LECG (Electrocardiogram)

ardiogram (ECG) is an electric
‘used in the investigation of n

. _ | eart di
yrdiographic lead is d recording electrode d{;?e:se.l g
;-eleCtT'Odes at a specified location on the body. In iﬁ:-icziz

socardiography is a technique of recording the bio-electric
enerated by the heart.
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YOUR INFORMATION

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

;action potential also known as depolarization.
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Fc;rthe ~ondition of the heart and tq dia Eg 160
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en possible because th QHQSE B giﬂl'

gy h;bioacur"e”ts which can be detected‘:?rdlac
r] N

ysing some special electrodes Un"kﬂsi.;|E .
by some Other_musclgsr the Currethe _.
muscles are periodic, thatis, they cof entg

.racteristic waveforms which Corl'ess;,sot o
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e of chc

= -. o Electrodes

i 4"!{';-" |

ECGmm=+
Recording

Machine

Fig: 11.12 ECG test.
11.2.5 CTSCAN (Computerised tomography) ./
| T One
Computerized tomography scans are special type of x-ray testst’ IS th ;

] P - ! . RO
proouce cross-sectional images of the body using x-rays %l e,
J€s are generated in the computer. With the hel

c . ' R T L o e 5
dztrzgé‘et:’:jﬁghton}ogragh'y scans, small nodules or tumo=: F_?'eed
SUch Images cmno VISiDIe, unnoticed and undetected?o gl | fir
abnormal ges ‘ generally helps doctors to = i liagnos th Ng
al condition developinginthebody. b Csp
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wputerised tomography
Scan) of the brain

b

~CH

Fig: 11.13 CT scan

age of CT scan over other diagnostic procedures
in the examination of the soft body tissues like
d some other abdominal organs. It is also being
nation of brain to look for a mass, stroke, area of
essel abnormality. CT scans are also used as a
ure for checking the already known results

asound test. CT scan can also be used to see
erin the body.



Lance Imaging)

.1,2.6 MR (o ___(MRI) scanners are used
| y-tell nce ”ﬂdging C(l enSiOnEﬂ internal i 0 Drﬁdu ' r€
Magnetic 'e= " a1 and three”. gbhin ilar way lik Mages of & .
t_a..f{j d”‘[-]t?'n-*-.jjll{_ﬁ””erf) Work In d simi ar : ay |Ke that chl. the . rhe
body Tfh{j;;;] ;rfm does not use.X*raYS as NS SCar rathel'it SCan. We'
However 7 | tic field and radio waves to produce very gjas. 8
strong Ma% _ide of the body ona computer. ar ang

examine the brain, spinal cor

ic used to s
RI dr ]Olnfs

only M . ; .
gb;}}?;en,.yand pelvis. Apart form this, a s_pemal Kind of MR] '
-esonance angiography (MRA) is used to examincealtlg

magnetiC |
hlood vessels.

JR INFORMATION -

A% s

celix Bloch from Stanford University and Edward Purce|

from Harvard University, working independentl '
¥ ! e .
the first successful nuclear magnetic resonancg %5;;23&?,‘:

to study the chemical compounds in 1946.

o

Fig: 11.14 MRI scan
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coil is placed around the patient's head while ex
f prain. With the help of this head coil diverse im
gured for diagnostic purposes. MRI scans are
nosis of medical problems related to hea

VISION, : Seizures etc.

amining the
ages of brain
also used for
rnng, general

.
s
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P;WOUR INFORMATION

ng an MRI test, patient is
d to remove all accessories
Y as jewelry, credit cards,
any metallic objects. The
n for this is that MRIs
ye magnets, which may
gt with objects. This in turn
ad to bad results and/or
age quality.

agnostic procedure which detects the general

od vessels. It gives an information showing
yare narrow, irregular or blocked. It also gives
id flow condition in the blood vessels and also
it of clumps of new vessels and other
Jmours and injuries. Angiography is also a
tigating the narrowing or blockage of the
 blood to the heart, so that necessary
1gioplasty or coronary artery bypass



fatty plaques

hich causes id qt
:; be deposited IN the lining

and narrows the vessel. Itis |
also useful in the detection

of blood clots.
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11.3 INFORMATION
TECHNOLOGY (IT)

The rapid advancements in |
electronics have provided ¥ 5y
new tools such as television, B

computer, internet, Fig: 11.15 Angiography
telephone, satellites etc. Our society is *ch

devglopments In information tech nology. :,#
"€ading a newspaper or magazine, it is impossible to miss ¢
epcemingly diverse topic related to information te
corporafe . = er.:!e Wep (WWW), digitﬁ_[;} 'V, onlir
on. ITis ba s wireless communication, M&
telecom musgd ol th? hardware and softwa ;% -
informati nication infrastructure. Computers have

S aHonprocessing for many years.
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& ters are becoming more and more powe
.__mmputational speeds and also for the
€ computer technology is the most
S aned. IT is the combination of

e ':' yications.

- Tﬂ '

rful both in terms of
\r Capacities for storing
useful technology evel
COmputer lechnology and

s changes are taking place in information technology all over
- rd. The methods used in sending information Instantly over
‘distances are called telecommunications. The devices are
ision, computer, radio, telephones, fax machines etc. Let’s
sme devices in detail.

-

' f Computer

suter is an electronic device which can solve complicated
hs. It processes data, entered into it and gives out the
There are three basic kinds of computers i.e digital
rs, analog computers and hybrid computers.

alo j computer.

s
F
i

-

%

Hybrid computer

—"Flg: 11.16 Different types of computers.
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09 computers work of [

G d are pr Ar‘]alﬂg wl ¢

,‘gitﬂ" co ﬂtsjtj;g ortwa‘k: oressure, temperature, Wngttll: the §

fppﬁcatioﬂhSaraCterigtiCS_2 of digital and analog compyt rsetc b 0

physical <ihe propﬁg';;r and such computer is caljeg | t:g (2
sometl™ "~ 3 com D |

Corﬂbmer | | Ar

computer ter is rapidly incr |

- rance of compute €asing dayp, ys

The use and impor ¢ high speed processing, the reliability b' 0

+ js becaus€ © n with accuracy, large ‘ 0

day. 1 formatio ' rnemo C

din
handling the Siapa“rimng at an end result. These propertjes WW

the capabl“W er to be an important tool for getting easy solution

ut
n;?-,‘;;z;npioblems we face on our daily life.

rers connected through a network is ca '

computer network. For example, internet is a computer ne
Computers connected by a network can mutually excha
information. The interconnected computers can serve asa H m

database.

A set of compu

Basic elements of a computer system

A computer system is composed of dlfferent col
work in a coordinated fashion for the accomplﬁh _
task. Overall, a computer has a hardware aﬁh | a ¢
component. The hardware components of the ¢ 5
parts which can be touched and are visible to ¢ @ﬂ
components consist progrmmes and applicat %

hardware components for effective fu nctlorﬁ st
following major parts.

.. Central processing Units (CPU)
. Input Units T SO %
V. Output Units
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_fhstructions given Fo d CoOmputer is called program. We
'.'-Blm“gh input devices. An input device is any hardware
allows a user to enter data and instructions into a
_':‘;_'_.;..,. t devices are mouse, keyboard, microphone, digital
r f ars etc_

“*. IS any piece of computer hardware equipment
mmunicate the results of data processing carried out by a
s to the user. Output devices are monitor, printers,
speakers etc.

Output devices

; g WL WL . 1 Y

?i‘l.‘l?’ Different devices of computers.

stored into the memory, from where it is
here instructed. Central processing unit (CPU)
jons sequentially. The instructions modify data
sbtained from an input device. Processed data
*'_:emory or sent to an output device, such as

“can be viewed on the TV screen or can be
r for permanent record.

.
i

71



Arithmetic
Control Unit Logic Unit |

Central Processing Unit

Fig: 11.18 Flow chart showing working of a compqtef_. i

s of storage memory used in a computer system, |
primary storage and secondary storage. Primary storage is oft'm;'
types; Read only Memory (ROM) and Random Access Memory
(RAM). ROM is a permanent memory supplied by the manufacturer
and contains all the necessary codes and instructions. RAM ls
temporary memory. Secondary storage are in the form of

(Universal serial bus), memory cards, etc. These de'um:e!;‘.rL

backup storage and also increases the data storage capacity. =

There are two typ€

Computer has a vital role to play in almost every field of lif
field of education, computer provides an efficient meche

1_1;_._. St

storage and access to information. It also preserves dé
use. Online education has made the dream of distal
;:g:-%.atig OnlﬁUters help in audio-visual repr
| n, thus makin e
interesting. g the process of: learn



lephone

tele means far or distance and phone means sound.

em both together it means something that lets you hear
|a distance.

has two main parts.

2r turns the incoming signals into sound. As the signals
igh the electromagnet, it attracts the thin metal
- The changes in the amplitude of the signals will vary

.

on, and thus causing the membrane to vibrate
. Such vibration is transmitted in the air as sound waves.

.

€ can hear the sound.

Rl

(IS SEE A .

46 world's first commercial mobile
e service started its operation. It
nk moving vehicles to a telephone
(Viaradio waves.
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use CATTE electric signals. The carbon poyq. & S,

nd wave Tl ou speak, the sound vibrates the it

s | h_\ e the carbon powder. Sic :'.r'.?du.

e and pres>’ Ay, F °

¢ the powder drop when it IS under Pressyrg, {.5°

nce & und vibration changes the electric Curreny <

4 ) Jm

| n

. <peak on telephone, the sound energy Changes into P

, 1
_nale. These signals travel along telephone cable ang ﬂcei

- ¥

electnca == iver on other end of the lines changes the e 2
I Aain into sound. In the latest technology, sound Signals ars §7%
S verted into electrical signals which are then convertegd o8 U1
e ﬂqﬂ with the help of electronic circuits. These light 42!
. vel along optical fibers. Advantage of this technology is tha ¥+
—overal thousand calls can be transmitted through a single optical ocoiV

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

[

slectric or magnetic fields on the light signal.

Electromagnet

Membrane
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Machine

is used to send contents of the do

ne without changing the physical ct?é?otr? t%fOt?r?r
. Fax is @ short pf facsimile, which means exac?c
F document print or picture, A fax Mmachine scans a
‘and changes the dark and light parts into electrical
signals travel along telephone cable to the receiving
me, which reproduces the original document. The original
ﬂ with a fax |
te|ecopier), which
‘the contents (text or
s a single fixed graphic
-'_':;é:,_' it into a bitmap,
ansmitting it through
ne system in the form
equency tones. The
X machine interprets
nd reconstructs the
g a paper copy.

e
.

Fig: 11.20 Fax Machine.
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information and entertainment even in the
ar useful present day gadgets. A radio works with

=

b

ransmitter and a radio receiver. Radio transmitter
) the form of radio waves which are received by

omagnetic wave which is transmitted by an
s launched from a transmitting antenna move
ut being influenced by the surroundlpg
s like rain, snow etc. Radio waves can easily
lic objects. They travel best in free spaces and
medium for their transmission.
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= p—— ies. For e j1“:'-'0‘
— encles. Xam
= e different freauS et encies b';'tﬁ;ean g 11 gor
rad wa\fef; traﬂ5m't In ‘7 and you can tune VO Sl 83 [‘ﬂog
¢ "o station” g megahe = this range for a part; UF radj 5ee'n i
radl” ertz tO ncy hetween ottt Particy|a, S
megiie to @ freq%emon -adio frequency bandsinclude: " Deentlo
rec tation § oo
o SRR RHZD “H 26.96 MHZ to 27.41 MHz fsﬂsour
{ : '*H‘T”\{lt,: 'L_} g MHz to 26.1 MHZ. Wﬂrking
short War™ o . 08 MHZ o . ce b2
&9 M — 88 MRZ U - | mat turl
dio station, a person talks in a ‘microphone, 8 jgnal; t
In theh ~e converts the sound into electrical signals. the ra. nd the
mICIrJopit?er transmit the signals in the space in all directiong jy g, signal ar
gi;sg -adio waves. The radio receiver set picks up the radio wayes § pictures
in space by an serial. The aerial converts_the radlo_ waves ity | toyour e
olectrical signals and send them to the tuner in the receiver set, The |
~dio tuner can select the transmission of a particular radio station, ff Ate/eVis
The tuner sends the selected signals‘to an amplifier. Finally, the ascene
signals reach the speaker of the radio set and are conve :lgnal, Ci
sound signals. 3 plre proc
aced ir
e they are
NSmit
Antenna Antenna, The trap,

Trans

Radio wave

TR

FE = A — - - .

Fig: 11.21 Transmission ofl'ﬂ
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jsion (TV)

vlslon is @ combination of
s and vision which means
dlstance Television has
sing our lives since its
me hand, it provides us
and on the other hand it
uable information.

telewsion is based on
95 fe. the 'V camera
picture and sound into a Fig: 11.22 Television.

t ansmltte- that sends the signal through the air;

.____;w wer (the TV set in your home) that captures the
ns it back into picture and sound. TV creates moving
peatedly capturing still pictures and presenting these
) quickly that they seem to be moving.

m is produced by focusing a television camera on
mera changes light from the scene into an electric
wdeo signal. The video signals from the cameras

a control room. Audio signals from microphones
w e scene also flow to the control room, where

and combined. The signals are then sent to the

‘,'-'11..

| w S the video and audio signals and uses the
10 ulate, or vary, carrier waves. The carrier
d then sent to the transmitting antenna. In
tions of the carrier waves generate
energy that radiate horizontally
. These waves exciteé weak electric
Ivlng antennas within range. These
ics of the original picture and sound
-.~fl"0m the antenna attached to the
) receiver, where they are electronically

4
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Fig: 11.23 Artificial satellite ‘

| g live events to our televigign |
sy messages ~tc. transmitted over electromagnetic ya

¢ places on the earth surface which enable
tches etc.

LAar

. ar mobile phone has revolutionized the comm

;;L.ht:;fogy worldwide. It is one of the booming industries in the & 11

world. In Pakistan mobile phone users are increasing with evey
nassing day. Mobile phone is a type of short-wave analog or digta § H-
elecommunication in which a user has a wireless connectivity froma § £
mobile phone to a nearby transmitter. Each of the transmitter hasis zw
n

~wn specific area of coverage which is technically called anﬂ-};: !

.
.

When the mobile phone user moves from an area to another areas

e

coverage, the signals are passed on to the local cell transmi
operating in that specific area. When you speak into a mobiie
the sound waves strikes the microphone in the hancset
converts  sound waves into electrical signals. In a m
there is a microchip which converts these electric Sif

waveswhich are beamed out from the antenna of tn

a 1
i
g
o

radiq waves travel through the air at the sp _ﬁ
;ecewed by cell phone mast which pass them to
rom the base station _the calls are

Thisis how a call is made from one mobile to al

[ -
! L

» i
]
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" call i from on€ mobile phone Network to
N etwork or to a landline number, the rad
né .reCEiVed by the‘mam telephone
}'-"-'i' to the desired destination

danother Mobile
Adio waves trave| to
Network before they are

Receiver 2

T

Base station (1) Switching center Base station (2)

ar-11IT
1011

Fig: 11.24 Mechanism of cellphone
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e Exploration

g IS very conscious by nature and always tries to solve
jteries of the events, which take place with or without his

ntribution. This curiosity leads the man to enter space and to

]

1e surroundings of the earth.

- .I.
.': "

48]
X

- -
o ol
" -

KNOW? —

20 July, 1969, the first
) Step on the surface of
was Neil Armstrong,.

Il Armstrong put his
€ Surface of moon, <
s ﬂ foll owing - fx//

%y

.IL e
P L

r 4
i

Step of man, one giant leap for mankind”. He
fo about 21 hours and 37 minutes.
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bevond the earth where there is ng zj ..
heTr.;'ea Z?r wh\i,ch we feel is about 112 km from the surfagé - 11.4.]
d the boundaries of this, approximately 160
erse is called space. ’ Due to
and I
It was believed that the stars E_md the upper space play a very variou
important role in the changes taking place on the earth. Man always develc
tries to know about the upper atmosphere or space. impor

explor
Exosphere . TiDBIN SUPAI

organ|
B Upper
T"E’"‘“”""E’E? ‘The first TV. relay = § exec

space is t
atmosphere.
of the earth. Beyon

all the place in the univ

Mesosphere ‘ & station called TelS@f -_ “ount
Stratosphere -% s WdaSs rele_-_ased 3 "" FU

Troposphere  <* - spacein 1962. '*';'f-'-. N

| ; | FUth

b ') Ke

s SU

ey Pa

Fig: 11.25 Layers of atmosphere on earth-
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vord space station Means the
ent station, which can be

n experimental laboratory
j0s€ experiments can pe
whlch are not possible on
rst idea of space station
nted by Russians. Russians |
t and Mir space station,
B
merica sent Sky Lab and
| Elnto space.
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stal Splce Programme

TIDBIT

olution in space exploration
af the role of satellite in In future the space
pak|5tan although a station having solar cells
also realized the Willbeinstalled and their
- space and space cells. will generate
fm.e established an electqmty which will be

4 P sufficient for earth with
SUPARCO"in 1962. microwave beam.

-t..__,,
"

@kistan Space and
» Rese ar‘ch Commission”. It is responsible for the
Ice science and technology programmes in the

X ves of the commission it prepares and
3 or projects to the Government of

Sé ry approvals.
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el e e "Ment

RE

, is entrusted with the responsibility of ca,

The commissIOf U ryin
_ut research and application programs approved p, thg | T!
L = .
Government of Pakistan. 22 i 1
On the directives of the Goverqment the commission CONducts A
. ~vestigations and SUrveys mainly related to space and Upper B
atmOSDhere. : 0
The commission prepares and submits quarterly Progrese -
|

-eports and its annual budget to to the Government Of Pakistan
for approval. :

The commission consists of the following divisions

Remote sensing and application Division (RSA)

This center is for dissemination of satellite remote sensing data
sroducts. It also works on geographic information system
technology for exploring earth resources, surveying, mapping
and environmental monitoring.

Environmental and space science Division (E &SS)
It carries out research in environmental pollution studies
astronomy etc. and atmospheric science.

ch Division
m.:;);;::sphere Resear - DO YOU KNOW?

It is also Concerned with research | o, 16" July 1990, Pakistah

studies about ionosphere and its | jaunched its first experimenta
effects. satellite BADR-1.

i

iv. Satellite communications
Division (SC)
Receive the data from the
satellite.

1'.
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|
| j
]
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ribution of SUPARCQ -~ -

'#s_earch center sent se

Rl

' veral g *
_jate",te Badar-I was Sent inta;e;l;t

= I was sent. Pakistan hae | _
'Ib'e for cOommunication ;“éi;:;h COMmuyn; t_z‘;tﬁ’:r Which
- surveillance satellite, whjcp i € Country, p
ement in the region. 1t g)54 has

ther satellite successfuljy preds iy
-ms, hurricanes etc.

€S for w

Fig: 11.26 Bader -1 satellite of Pakistan,
Plans of SUPARCO

%Iational Satellite Development Programme (NSDP) is

I& major tasks entrusted to SUPARCO. It includes the
ent of the following.

)ment of effective communication Satellite

1 Remote Sensing Satellite (PRSS-1)

esource Development in the area of space exploration

f Applications Programmes following fields have been
urther studies.

€nsing Applications

4 Atmospheric Sciences

Cine
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4 well being of a country jg dir
ific and industrial advancement.

t produce or amplify a beam ¢

fnar
h a well-defined wavelength "Ow,

e devices tha
ers are devV! '
| ¢ low-divergent ight 2 damental elements: a
| sts of two funda ! amp"fying

edium anda sumping S stem.
m

ST mmunication technolg :

- tics is a data CO ay. Fi
¢ Fiber Op nformation from one place to another HOWQ,?::
’

r ' move | ; 4 i . -.
fhpglftifansmjssion medium is light, and that light s Carrieg
al interng

within a hair-thin optical fiber via the process of tot

reflection.
¢ X-rays are electromagnetic radi:_ations which have
wavelength much shorter than ultraviolet light. The Major
use of x-rays is in medical diagnostics and treatment, The

absorption of x-rays by dense material is used for X-rays
imaging of the human body.

¢ The sound having frequency less than 20Hz is called
infrasonic and higher than 20KHz as ultrasonic. 3

¢ Electroencephalogram (EEG) is recording of the el.ectrica_gq
activity of brain from the scalp. | B

¢ An electrocardiogram (ECG) is an electrical r'ecurding;-ét
neart which is used in the investigation of heart diseases.

¢ Computerised tomography scan are special x-ray tests thé

Produce cross-sectional images of the body using x-rays?
d cCOmputer '

. T

T

* Angiography is a special form of x-ray examin
shows the pattern of the blood flow in arteries:

- #
- - b
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puter technology is the most yecef
s loped. IT is the combination
th e communications.

baSiS of nature of input, computers can be . lassified
)e classified

e types: digital computers, analog cOomputers ar..rj
puters.

e two types of storage memory used in a computer -1
rirnary storage and the secondary storage.

s provide a wide range of communication methode<

&
PRt

“' ‘social networks, chat, web and teleconferen-ing,

- v f""
.'I

e speak on telephone, the sound energy changes
gctrical signals. These signals travel along the
and the telephone receiver on other end of
schanges the signals again into sound.

ul tr:ﬂhfl!’:lﬁf_jf B Er
rJf CUIHDU’LEI’ T‘:thrnrj';gr:”

a-:- ;| i

LR 2

1 (L
| -

B

ychine scans a document and changes the dark and
 into electrical signals.

has been influencing our lives since its
an important way of Spendmg free time

1essages e.dg. speech conversation,
nitted over electromagnetic waves from

If'

n Space and Upper Atmosphere
. It is responsible for the execution of
eck nology program in the country.
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EXERCISE

T T a—Y

Select the correct answers in the following
questions. :

1. ThelLaserlightis:
“ONFGnochromatic b. Coloured

c. Chromatic d. None ofthese

2. The device that uses strong magnetic field and radio
wayes is:
“a.x-iray’ b. C.Tscan
c. MRI _ d. Laser

3. Artificial satellites are the objects which revolve
round the:
a. Sun E™Earth-
c. Star : d. Moon

. C.T.scan can take cross sectional images of the body

by using: -
a‘.’if rays b. Laser beam

c. Ultrasonic waves d. Radioactivity

. Laserused forcommunicationisinthe form of:
a. heat b.li
c. electricity d. sound

. Ultrasonicsound has the frequency:
a.5kHzto1l0kHz . b.10Hzkto 15k Hz
c. 15k Hzto 20k Hz <& Glove 20k Hz

The lightthattravels along the fiber is made up of:
a. B arycnde b. Single code
ertiary code d. All of these

N . ek e & |
n




put device in the frriir.;.“”u
t"\&‘ri‘f]h'lrr

anin

r‘;" l"ill J-!'_‘ o

raphy is a ted hnique of recording bio

4109
ted |1v'

dc resonance imaging scan produces Cross

images of the body using:
4 waves b.Strong magnetic field and radio naves

{ Infrared rays

scis causes fatty plaques to be deposited

h. Muscles fibers
S d.Skin

he out put device in the following:
| b.Keyboard
d.Printer

scans a document and changes the

s into:
D.Radio wave

d.Infra red rays
receives the message,

b.Radio waves
d sine wave
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3
rs of the following quest;j
B writeshortanswe Ons,
: ‘ 4
what are the <imilarities and differences betwegn MRy
-
and CT scan. . -
How laser isused In different scientific processeg | :
why optical fiber Is better than copper caple o :
telecommunication? |
What is the importance of artificial satellite g
telecommunication?
9

How has mobile phone changed the life style of the
people of Pakistan? |

Differentiate between EEG and ECG.
Why MRI is safer than CT scan?

According to your opinion which technology has
effected the human life a lot. Introduce this technology
in few lines. b

C. Write in detail answers of the following

questions. _

What are ultrasound waves? Why these
harmful than X-rays. i

How CT scan has helped in providing better Wé

diagnosis and treatment of diseaS'ES?Z.;.". g



. <cribe the principle of Lasers and its yses i 4.

& [t
i IR

cribe the functions and uses of EEG,

cribe the main components of 3 corm puter,

3in the contribution SUPARC

O has made in the
Jopment of our country and lis

ttheir future plans.
on the working of a telephone.,

.

E e role of information technology in our
? How it has revolutionized the human life?

¢S



( GLOSSARY

| drogen ions (H+) when : f
that yields Ny _ enin
Acid: A corﬁg:ﬁgge 5 sour taste and turn blue litmuys red. aCIUegus ;’iu
. | _
solution: AC b precipitatlon with a pH less than 5.6 fo Chg
Acid depoﬁlt:gwh en certain pollutants Mix with water vap;TEﬁ in reaf
the atmOSP "
acid rain: Rain with @ pH less than 5. "
.~ compound used in gums, resins 4 5
Alcohol: Organic : f ' dyes ang iec
Alkali: Abasethatis soluble in water. f .
Aquifer: A porous and permeable body of rock or sedime Cz
through which groundwater flows. nt ﬂrt
g8 | ;
Base: Generally, a su_bgtgnce that reacts with acids to form 5 sat 4 cr
<everal different definitions of bases have been Proposeq b, -
different scientists (listed in parentheses). Cc
1) (Arrhenius) a compound that releases hydroxide ions (OH)in E?
solution; 2) (Bronsted-Lowry) a molecule or ion that accepts
hydrogen ions from solution; 3) (Lewis) a molecule or ion that § P
donates an electron pair to an acid. Si
Biodiversity: The variety and abundance of life and its ecological g
context, including different kinds of organisms. The numbers of '
species, variations in their genes, and complexity of their ecologica :
conditions. - chi :

Biomass: The combined mass of living or once-living organisf
a given area. | e

Biotechnology: It is the exploitation of biological Proc=
Industrial and other pu rposes, especially the genetic e 7

of microorganisms for the production of antibiotics, hor™



force that holds together ynite =

mctlon The transformation of

me! t of their atoms. substances by the

sme: The organized geneti

IC Structure of DN .

. A

- proteins that. contains the hereditary informa:‘;:
reproduction, protein manufacture, and other

I'I I
173 :
00
- : -

=

rocs rbons: Compounds consisting of carbon, chlorine
_-_me'tlmes hydrogen once used widely as aerosol
and refrigerants.

g
-
TG

jstained and involuntary contraction of the muscle.

Commonly referred to as burning, a chemical
n a fuel (for example wood) and an oxidizing agent

m n) that produces heat (and usually, light).

cleic acid: A double-stranded, helical polymer of the
2/ phosphate, and one of four nucleotide bases

, , Guanine, and Thymine). The molecule is the

netic information in all cells.

r chemicals from sea or

remove salts and othe
g of the ground, typically

dden violent shakin
ments within the

'_ on as a result of move
c action.

mmunity of living organisms
_";‘ chemical environment.
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{
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of electrons through a Condyey

rent: A fIO;OpﬂﬁiOnal to the rate of electrqy, ﬂ:". the "
crectric ¢ tis W
El¢ curre : | : 2
amount whilig tively charged atomit P i
12 = NeQa | : ~
grectro” _ munication: System for the trans"ﬁ'SSiun of Al
i : o |
glectron™ u;iﬂg electronic techn‘0|_09Yfgs-§l-: dlf_:]ltal Camerae g0
rnformatrTgphones, nternet, television, TID€r optics), ' xt
cellularté tion in which heat i
. «eaction: A reac IS abg .
gndothermic € Orbeg e W GE

melting or boiling- . g
-..orav: The capacity to do work. Work is done by transfer, e
hn'erg;f from one form to another. For example the chemicg e g

: -ted to thermal energy as it burns, gy at’m

in a fuel isconve b
environment: The total of the surroundings (air, water, g 0
vegetation, people, wildlife) influencing each living b;in ',' | .
existence, including physical, biological and all other factors. gs :r:d

enzyme: A protein that increases the rate of a chemica reaction moi
without being changed by the reaction; an organic Catalyst, imn

Electrical charge: A fundamental property used to explain Haz

attraction and repulsion between certain particles. Two typesa con

charge exist: negative charge, which is generally conveyedasan | May
excess of electrons, and positive charge, which is generaly {§ hum
conveyed as a lack of electrons and excess of protons. - | tran
=rosion: The action or process of eroding: wearing away byte § ‘¢
action of water, wind, glacial Ice, etc. | Infc

.
ey
‘1

_ e

L

> :.‘.r ..__ -
i | =

Exotherm




s The Spility of an ecosystem to maintain stabilit
logical resources (e.g., forest, fisheries, crops) so thavt
dy optimurm yield.

change of state of a substance from a liquid to a

{
L it
<4
W -
R o= *
.

on: The

erial (usually DNA) that is inherited from a parent and
des instructions for some cellular function.

gas: A greenhouse gas is a component of the
, that absorbs heat radiated by the Earth and
ly warms the atmosphere, creating what is commonly

e greenhouse effect.

er: Water that fills p

‘subsurface aquifer.

hich does not completely fill pore spaces
beneath the surface.

‘waste: A solid that because of its quantity or
or its physical, chemical or infectious characteristics,

ore space in rocks and sediments

Groundwater is distinct from soil
and is

Jose a substantial presence or potential hazard to
rthe environment when improperly treated, stored,
sposed of, or otherwise managed.

b i

ning to ashes; reducing to ashes.
nology: The technical means that humans
ansmit information.

- Materials produced through or con aine
ystems and used by humans and oth

A
L
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minerals and soil, water, air, and \,

. _Theyinclude arigy
SPEC'ej;maf species (such as trees cut for wood, figh “ Plan
ancie?n and bees that pollinate plants). =N for
protein,

fication: The oxidation (as by bacteria) of ammon

= ¥ - - iu
o urther oxidation of nitrites to nitrates. " Salt to

nitrites and the f
Nitrogen fixation: The assimilation of atmospheric p;
2mmonia, most commonly through metabolic Processeg

microorganisms. Other agents of nitrogen fixation IOf :
lightning, forest fires, and the industrial process us:clude
manufacture synthetic fertilizers. d tg

Nucleotide: The building blocks of DNA and RNA, cons
nitrogen base, a five-carbon sugar, and one or more
groups.

Phosphate

Organic compounds: Substances that contain Carbon.

Ozone: Anisotope of oxygen that blocks ultra-violet radiation

Ozone layer: A layer of higher than average concentration of
ozone within the stratosphere. Within the ozone layer,

concentrations are still in the range of 8-12 parts per million (ppm);
concentrations outside of the ozone layer are around 0.02 ppm.

pH Scale: The strength of acids and bases. Pure water hasa
value of 7, acids have a lower value and bases higher. =i

N
-~

Reactants: The substances that take part in a chemical reaction.

N

R . .
. :T:oact:wty. The spontaneous emission of g
nuclear réaction or direct emission from an uns ;
“'€Us. Radioactivity takes several different forms,

=y .
—a .
- |' :
e
i &
I r

e . . i sl
mission of alpha particles, beta rays, or gammarays:
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nucleic acid. A single-stranded nucleic acid
In n;;ggt orggnlsms, a molecule responsible for
enetic information encoded in DNA for Mmanufacture

 some organisms such as viruses RNA is the primary
tic information.

ollecting and reprocessing a resource or product to

A chemical reaction in which electrons are gained, or
ddition of hydrogen takes place.

\ naturally occurring raw material or form of energy
newed through natural ecological cycles or sound
ractices (e.g., the sun, wind, water, trees).

The process of converting a fat or an oil into soap
1ation with an alkali.

avelengths between 1 and 380 nanometers (nm) on
netic spectrum falling between X-rays (10-2 nmto 1
ight (380 nm to 780 nm) are known as Ultraviolet
1ese cause sunburn and certain skin cancers.

e
.

R i
.

tic radiation with wavelengths between those

= gy T

ma rays, approximately 0.01-10 nm.
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