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\fter studying this chapter the students
will be able to:

Describe the principle of Lasers and optical fiber
system, and describe their functions and uses in
different fields with examples.

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

Describe the technologies such as computer, telephone,
fax, TV, radio, mobiles used in the modern information
age.

Explain the contribution SUPARCO has made in the
development of our country and list its future plans.




opUCTHY" -

. arowth and well being of a Country is dire
'f:: and industrial advancement. Th.e #
entl ¢ the world spend huge amount of mo

Ctly related toits
MOSt  advanced

el the other hand, developing Countries s entific

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

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

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

. =

IMPORTANT TECHNOLOGICAL DEVELOPMENTS

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

Ming are some of the important technological developments.

4 Lasers

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

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

l'SiZed

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

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

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

- & d

External Energy Source

Amplifying Medium

Fig: 11.2 Components of Laser.

ACTIVITY

Take an ordinary torch and a _.
- device. Use both these devices to throw 5o
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amental parts of laser amp

lify light. This IS
mplification. Most of the lasers yse a

. ..+ Technically, the whole device
,= uses reflecting mirrors to A

erably by bouncing it back and forth w

Known as B
Cavity or an optical

IS known as a laser

mMplify the light source
ithin the cavity,
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-. | Do YOU KNOW? T —

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

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

DVD players use lasers



of areas of scientific ra

D .4 | a number e | I
- have b 3{(1:’ uSE’feL:: field of scientific researchp Laszer:rchr wholi
Lase | . |
| per o of these are descri ar |
and i Cet;jLir1 many way=: Som bed bEIC‘-w; g tﬂen
widely Y _ gfad|
1L
» beingd used 1IN h ¥
.ers are .
;;Le?gcommunications in space and of
ications. .
in open-afrcommunlcatlo OP“T‘
Lasers are used for microsu rgery of Wr{,jea
Hifferent body organs. unme
c0
|asers are used for bar-code
<canners and also in printers for ptic
getting superior quality computer the t
signa

print outs.

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

n the textile industry.

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

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

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

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

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

' |

3 . 1

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

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

» light emitting diode (LED).

Critical
Angle’

 Fig: 11.4 Fiber Optic Internal Reflection.

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




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

Y h=;'—-.1.
- _‘.——-Ilﬂq—

core (higher refractive index)
optical Fiber 2 Cladding

% | :: —— ower refractive index)
= /

—— T A

60°approx

Fig: 11.5 Principle of optical fiber system.

FOR YOUR INFORMATION

Advantages of fiber optics |

As compared to copper wire optical cable are €
expensive and these can be drawn to smaller
Optical fibers provide a high data transmission ratés <
higher carrying capacity. Data travels with ma=
- protection and offers very less losses. Optic 1198 =2
~ small in size and light in weight. %’




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

90C
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€ internal organs of th
_ e
N with the help of optical

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

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

FOR YOUR INFORMATION

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

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

handled by 1/4 pound of optical fiber.

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

-

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

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

produced.

‘Functions C

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

INn an dpparatus called
X-ray
An X-ray t}Jbe consists of 3

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

2d.
_.:-J | ﬂf X-ra YS

the important functions of X-rays are below:

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

it shadows of the obstacles placed in their path of
ior

M .
" -
'

SRR R e

BEIVITY ——
Observe under the lightan x- =

v-
o I
- I-'-'.—l- . . -

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

|

=

|
=
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7 Formation of image through x-rays.

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

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

Uses of X-rays Ultr
: incr

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

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

- . . R &
=

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

"erapeutic purposes in the treatment of tumors:

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

.y

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

llENjse: X-rays are used t
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tr sound

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

sater penetrating power.

JUR INFORMATION

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

e

chniques are presently
yplications ranging from
ealing of thermoplastic
adical diagnosis. Other
ations of ultrasound
| equipment which |
to form bubbles in
sterilizing liquids.
o used to form foam |
and cans to expel |
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Computer panel U a il | a‘
B A el 1 7Y
s and | mransducer ,5 ﬂniy
parts. The | \ j ﬂesn
maglng | . : i
| . A I
t is the er remain In ¢

| transduc
diagnosis ;htehe curface of the body of

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

eams which can anosis

ultrasonic S
| Il b of dise
nsducer into smMd For ases. 0
: echo pulse is -eturned and signals are picked by the 1
;?13 are converted back into electric pulses that are then processed

by the system and images are formed. | a

Fig: 11.8 Ultrasound in diagnay.

~OR YOUR INFORMATION ,
SONAR stands for Sound Navigation * R
and Ranging. This technique is | == |
helpful in exploring and mapping the
ocean because sound waves travel §
farther in the water than do radar § —
and light waves. It is primarily used
to develop nautical charts, locate
underwater hazards to navigation,
search for and mapping objects on "
the sea floor such as shipwrecks, and |
to map the sea floor itself. - '
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Application of ultrasonic waves

-
-
i
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surgical tools in medicine and industries.
. I“* :r

o J :
- _,-,L.' et

{
] |l.'- 5 -
J _.- o II i, 1~|
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) Ultrasonic waves are widely used as diag
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conic waves are also used tq

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

{Electroencephalogram)

pencephalogram (EEG) is a diagnostic procedure in which

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

\recorded waves form

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

b part of the brain Messages N

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

- Which produces

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

pse with the help .~
micals known as Message




RO SNRMan

th ~ific positions fEbaCr_\ electrode .
L p | area of brain unde i
0 : to the rlyi [
-e placed 97 rer -eferring -nd F-Frontal lobe and 3 Ying the 3ﬂdt
,-E;befed with @ T,Te‘*mljﬂral b ide of the head and odd numbEr 2:
olectrode€ [.E;H- Jenote the right S ““mbers 1 -
en me LS “ | Eff.id-
S:C left Slde of thé h Parietal lobe Aﬂ e|6|

There s d Qleatn be U‘":-E?.d, Occipital lobe eledr(
lectrodes that ¢ iccg Of cord
etoritv are small disc recti‘
Majinless steel, tin, gold O! rilve?r ” U
Stiered with a silver Cli id althf’l
Egating. These normally have a sual

lead attac ed "

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

with electrodes IS used o L

The electrodes are connecte | | g

with wires to an instrument that amplifies the brain waves and

-acords them on computer equipment. m C

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

minutes.

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

YOUR INFORMATION

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

9 action potential also known as depolarization.
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| A~rding 1S called E|ECtr0Cérd S
this rni—‘:t‘f’;O both EIQCtrocardiUQraI;gram. -

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

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

nce of charac

Electrodes

ECGmme=r" =
Recording

Machine

Fig: 11.12 ECG test.

S

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

| . £ | | _. One
C::)fgputerlzed tomography scans are special type of x-ray testst® & i af
Produce cross-sectional images of the body using x 'F liver.

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

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

1 "

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

-

computerised tomography
(CT Scan) of the brain

s e Wy e e e S

. Fig: 11.13 CT scan
ntage of CT scan over other diagnostic procedures
in the examination of the soft body tissues like
d some other abdominal organs. It is also being
ination of brain to look for a mass, stroke, area of
vessel abnormality. CT scans are also used as a
dure for checking the already known results
rasound test. CT scan can also be used to see

erin the body.



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

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

L Erit N, wei

agnetic celd and radio waves to produce very
Clea

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

3 strond m

detailed image

s used to examine the brain, spinal

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

angiography (MRA) is used to e
Xa

’ jOinE
RI calleg
Mine th@ |

commonly MRI |

abdomen, and peé
maanetiC resonance

blood vessels.

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

from Harvard Universi :

- ity, working i

the firs ! ng indepen |

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

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

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

F
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| " INFORMATION

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

age quality.

liag ostic procedure which detects the general

d vessels It gives an information showing

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



therosclerosis |

disease like @
which causes fatty plaques

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

of blood clots.

11.3 INFORMATION
TECHNOLOGY (IT)

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

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

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

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

> for storing
ful technology evel
ter Technology and

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

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

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

1 Computer

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

-

Hybrid computer

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

By e =

ram
re. ANa
twal ™ essure, temperature, Weigh

te

digital and analog compu

|

[VaA_”vR A

rties of

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

hand””g the Sl.”:)p“e(Ej I_ g at an end I'ESU“'.. These pmperues .'
important tool for getting easy s 1Uﬂ

ur daily life.
s connected through a network is cafleg

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

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

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

A computer system is composed of whic
work in a coordinated fashion for the accomplish é of @ Cert

P
—
- Mt

task. Overall, a computer has a hardware and e

component. The hardware components of mf'ir
parts which can be touched and are visible to eyes. The 5%
components consist progrmmes and applications that Gf&

hardware components for effective functioning. Ac¢

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

. Input Units ' R

V.. Output Units :
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émstruﬁions given ?:0 d cOomputer is called program. We
input devices. An input device is any hardware
allows a user to enter data and instructions into a

,; t devices are mouse, keyboard, microphone, digital
~anners etc.

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

""I

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

Outpu-t devices

T — & FT L T il . - e L el g

fﬂﬂ? Different devices of computers.

s stored into the memory, from where it is
where instructed. Central processing unit (CPU)
tions sequentially. The instructions modify data
obtained from an input device. Processed data
n memory or sent to an output device, such as
s can be viewed on the TV screen or can be
er for permanent record.
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; ] ‘ J ! ad\le Y
/ input i’ Prlmazyftﬂrage Wenﬂo\or?\ﬁ
5 i ik - Nl :
T s 'ﬂaﬂ
L — Arithmetic ) 11e|°"
Control Unit Logic Unit ‘ te\‘
d
'~.'f eﬂ
Central Processing Unit
Fig: 11.18 Flow chart showing working of a computer. '
There are two types of storage memory usedina computer Svstem, ) lecelve

torageis of two

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

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

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

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

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

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

8 has two main parts.

T

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

e can hear the sound.
k

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

.-IIII JJ :

k moving vehicles to a telephone

:;‘fﬁf aradiowaves.



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

. rarb
1G0T NS

5 I [ ) .
l"l'\',f ] '11‘

] . cDOi .

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

pnd prE e

s nowder drop when it is under o 6.

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

-~ aly . ’trnf

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

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

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

L

slectric or magnetic fields on the light signal.

Electromagnet

Membrane
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Machine

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

ng a paper copy.

Fig: 11.20 Fax Machine.

- T
" |

urce of information and entertainment even in the
her useful present day gadgets. A radio works with

—— i —

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

ectromagnetic wave which is transmitted by an
s launched from a transmitting antenna move

ut being influenced by the surmundil_'ng
ons like rain, snow etc. Radio waves can easily
llic objects. They travel best in free spaces and
nedium for their transmission.
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~, encies. FOr examp| WO
- ; frequ _ Ple
o . have dfffer_’t;ﬂ; hand of frequencies bEtV\:eZIr! Fy mjwor
.» Wa it ! | |
| Radio WaVe" “yransmit T o t7 and you can tune yo 53 41" g
o stat 08 meyg his range for a partic.. 2dio § #° in
radlo "tz to 19° | hetween th 2 Particyl, 0 ¥, |
megal®™. ., freque dio frequency bands include. v e i
eceiver t Common e .ﬂ,,zeﬂ ..
radio statior rert@
ook £ M2 | ur
) 535 KHZ - dio - 26.96 MHz to 27.41 MHz isaSO
P ,I.i?,k-]:‘rﬁff-t_';tl L -.;.C_‘._I MH? 1O ﬂ[,rl MHZ. Worklng
. Hr\:r to 108 MHZ pree D°
¢ - Ik . . | th&t turl
odio station, @ PErson talks In ‘a microphone, 1, ff qgnal; t
In tht?:h ne converts the sound into electrical signals, the 2 @ and the
mlc?;ﬁit?er transmit the signals in the space in all directions jn g, signal ar
gi; of radio waves. The radio receiver set picks up the radio waves | pictures
n space by an aerial. The aerial converts the radlo'wweg to your €
olectrical signals and send them to the tuner in the receiver set, g |
radio tuner can select the transmission of a pa_rtlcular ! _Atelews
The tuner sends the selected signals to an amplifier. Finally, te § ¢ >C€N€-
signals reach the speaker of the radio set and are convertedto § Si9nal, c
sound signals. dré proc
Placed jr
R they are
NSmit

Antenna Antenna g4
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. { rhﬂ.ﬂld"”"; and Dey ‘ nent L
vision (TV)

vlsiorl is @ combination of
» and vision which means
distance Television has
yencing our lives since its
“on one hand, it provides us
‘ ;nd on the other hand it
aluable information.

mlewslon IS based on
. things i.e. the IV camera
-F-j-;_:.‘.___'* sture and sound into a Fig: 11.22 Television.

\ nsmitter that sends the signal through the air;
ec eiver (the TV set in your home) that captures the
u it back into picture and sound. TV creates moving
epeatedly capturing still pictures and presenting these
50 q Juickly that they seem to be moving.

re m is produced by focusing a television camera on
era changes light from the scene into an electric
video signal. The video signals from the cameras
] ir ._@Dntrol room. Audio signals from microphones
sg ‘scene also flow to the control room, where
ind combined. The signals are then sent to the

|

._ es the video and audio signals and uses the

| f [o] ulate, or vary, carrier waves. The carrier
d then sent to the transmitting antenna. In
illations of the carrier waves generate
energy that radiate horizontally
iere. These waves excite weak electric
’i:{--'_-‘a Ivlng antennas within range. These

ri ,{ of the original picture and sound
rom the antenna attached to the
ceiver, where they are electronically

o 8is
e ] |

o .,d |

'-.. _],_"!L -




‘ cech, live events to our televigigy
e.q. SP
transmitted over electromagnetic

'""ﬂ.

| *{;QEGP:
rela) . . tUFE’S E'tcr
_nversation, ;t'; e2r off places on the earth surface whichm

£ -,r- ""."f‘ L-Ha{"e
,vents, matches etc.

11.3.6 Mobileor Cell phone

1ylar or mobile phone has revolutionized the communm
Cel ~chnology worldwide. It IS on€ of the booming industries i ¢

V,Qrfd 1n Pakistan mobile phone users are increaslng with e a1
~assing day. Mobile phone is a type of short-wave analog or Hu
elecommunication in which a user has a wireless connecm the
wobile phone to a nearby transmitter. Each of the transmitter has zw

n

~wn specific area of coverage which is technically calledauq.

When the mobile phone user moves from an area to anc ;.'.
coverage, the signals are passed on to the local m
operating in that specific area. When you speak lntna
the sound waves strikes the microphone in the h:
converts  sound waves into electrical signals. Ill'
there is a microchip which converts these elemig
waves which are beamed out from the antenna ofth
adio waves travel through the air at the speed ¢

;ece"’“-‘d by cell phone mast which pass mm
rom the base station, the calls are transfe

Thisis how a call is made from one moblletﬂ!
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B il is from one moh.ih::} Phone Network to another |
etwﬂ"k or to a !andlgrw ”l!l”’ﬂh{rh the Ir”_!m Wav;{l Mobile
bY the'ma”ﬂl tE"E_:‘ph(;]ne network ]}E-_mfr};_cj ravel to
= ward to the desired destination ~ore they are

it '_h

.l . - 1

b J

Receiver 2
(O
— ﬁ ——a
T

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

™

.
y

A

L |
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|
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Fig: 11.24 Mechanism of cellphone callina

} Space Exploration

r 1g IS very conscious by nature and always tries to solve
:1__';-'1,_;:-5::.-;' of the events, which take place with or without his
ion. This curiosity leads the man to enter space and to
he surroundings of the earth.

’J.“u:' of o

YOU KNOW?

n- July, 1969, the first
N, was Neil Armstrong, .

;i‘ .Me of R, ¥
se the following s s

JI LlS
i . I.J"
L, F

. i 3
-

N

=

L one giant leap for mankind”. He | |
€lorabout 21 hours and 37 minutes. ﬁ'
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“ NoVv | e - hich
On 3 ik-2 W :
l'al_}ﬂched S Dut; Ca{"l"ied the first Space traVEIer, d dﬁg named

5] 4 508 Kg an |
rtfahihich survived for several days
dlka, “ .

| ond the earth where there is ng zir o

Space lsef‘ZETﬂ': l;?,- Sﬁi{ch we feel is about 112 km from the Sl?lfl-’raz' i 11.4.]
a;?;isga +h. Beyond the boundaries of this, approximately 160 km,

SH the place in the universe is called space. Due o

1+ was believed that the stars and the upper space play a very variou

important role in the changes taking place on the earth. Man always develc

tries to know about the upper atmosphere or space. _ impot1

explor

organ

Exosphere _. TiDBIT . lSjUPAF

| | | Pper

Thermosphere The first T.V.fﬂa# ':I'I EXECU

Mesosphere - station CE”EdTeEstaf gount
Stratosphere ~ Was released_,m FU

Troposphere - Space in 1.9625- . NC

‘:i Sl Funct

') Ke

s Su

s Pa

Fig: 11.25 Layers of atmosphere on earth. - -
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IECF."MT ne .‘r 5

-yoUR INF(

| space station meane the
station, which can pe
an experimental Iaboratery
--:; pse experiments can pe
d which are not Possible on
he first idea of space station
d by Russians. Russians e

and Mir space station, -
= f ca sent Sky Lab and
e into space.

- 1

Bplce Programme

TIDBIT

, tion in space exploration
ice of the role of satellite in = In future the space
-~ Pakistan although a @ station having solar cells
country also realized the will be installed and their
_ 3 space and space cells_ will generate

____ ofore established an electqmty which will be

2d* SUPARCO” in 1962. ﬁﬂg:’;i‘;o;:::“ with

_'-'1

"2! kistan Space and

re .."T.. SE rch Commission”. It is responsible for the

| e e 2 _'p""-'.* _ Ii.r

ac nce and technology programmes in the

N |
oy 3 -..

-t ves of the commission it prepares and
es or projects to the Government of

*r ;ary approvals.

e

4 :
: }
. rr‘;-

=
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-.JI-.". ___..... _‘_—_

R -*r'?w;

'S . . el

» mﬁﬁl

n is entrusted with the responsibility of car

~-0Mmmissio ‘ | |
Tzf ’*rer:.e .rch and application programs approved bywtgg :
9, SECC , E I
Government of Pakistan. /

An the directives of the Government the commission Conducte
“ - .
investigations and surveys mainly related to space and e ﬂ

atmosphere. ' ﬂ
The commission prepares and submits quarterly Progress )

reports and Its annual budget to to the Government Of Pakistan u
for approval. :

The commission consists of the following divisions

Remote sensing and application Division (RSA)

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

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

iii. lonosphere Research Division
(IR)
It is also Concerned with research | o, 16" July 1
studies about ionosphere and its
effects.

E" DO YOU KNOW?

990,

Pakistan
launched its first experimenta
satellite BADR-1.

iv. Satellite communications
Division (SC)

Receive the data from the
satellite,

|

|
F |

1

! I

L '

|
5 F



H was sent. Pakistan hae
1 for commun ICation all

L

= eurveillance satellite which S
e : . C Stan |
vement in the region. It 3154 AN check each has its

i
over t mmunication

ather satellite successfuljy Predicts theonSGon Watch pro;;r
-ms, hurricanes etc. Information about raln‘

4 S L R AR ™
" - 2 o \ " Cek, [ BN et
g S——— S - : o iy R e L
. i i 4 Akl Ee % i, i L1 5 q T | 'ﬂl" " - !_ -:}F .
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Fig: 11.26 Bader -1 satellite of Pakistan.
ePlans of SUPARCO

IN's National Satellite Development Programme (NSDP) is
he major tasks entrusted to SUPARCO. It includes the
nent of the following.

)Ppment of effective communication Satellite

1Remote Sensing Satellite (PRSS-1) |
‘ésource Development in the area of space exploration

L'.Applications Programmes following fields have been
urther studies.

:5‘“9 Applications

d Atmospheric Sciences

ICine

183
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th and well being of a country is
e Economic 9! ﬂaentmcaﬂdmdustrlaladvancement
its S

f —olated tO] —  that produce or amplify a beam o

ers ar ZSEF:IGM with a well-defined wavelength_
r

= of two fundamental elements: an ampllfylng
Hyumping system.

dil‘ectly

fnarr(}w
! & | as '
| low: dive

' * ta communication technolg :
Optics is a d"_?‘ gy. Fi

! ¢ ggfgs move information from one place to another. HOWe\.I?::

1 the transmission medium is Iu__:jht, and that light is Carrieé

within a hair-thin optical fiber via the process of tota] interna|

reflection.
® X-rays are electromagnetic radiations which have
wavelength much shorter than ultraviolet light, The maijor

use of x-rays is in medical diagnostics and treatment. The

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

| @ The sound having frequency less than 20Hz is calleﬂ_;
infrasonic and higher than 20KHz as ultrasonic.

¢ Electroencephalogram (EEG) is recording of the electtical
activity of brain from the scalp. | |

® An electrocardiogram (ECG) is an electrical recerdm@é’
heart which is used in the investigation of heart dlsease&_ o

¢ Computerised tomography scan are speCIaI

produce cross-sectional images of the body u
d cCOmputer. .

* MRIscanners produce highly detailed two- dtiff _1 sional
three- dimensional images of the human an.te i

ol |
. inatl

Aﬁglography IS a special form of x-ray ;_ﬁ‘__{_.“ﬁul
ows the pattern of the blood flow in arteries:
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~smputer tech.nology IS the most usefy| technolac —_—
* eloped. IT is the_ combination of computer T'r--::f ever |
i the communications. st~

J of nature of input, computers can be clac

FirJif_,rJ{

> three types: digital computers Sified
:_"'!'_*'-."—‘ . p rF'I, ar]a‘(Jq ('('}r“{-]”tﬁfrﬁ F,:ﬁrj

. types of storage memory used in a computer -
m, primary storage and the secondary storage.

nputers provide a wide range of communication methode<
email, social networks, chat, web and teleconferen-ing, \
]

o f‘

"we speak on telephone, the sound energy changes
glectrical signals. These signals travel along the
hone cable and the telephone receiver on other end of
ies changes the signals again into sound.

has influencing our lives since its
at. It is an important way of spending free time

“move around the earth. These satellites
ay messages e.g. speech, conversation,
Ismitted over electromagnetic waves from
ff places on the earth surface which enable
, matches etc.
kistan Space and Upper Atmosphere
” It is responsible for the execution of
technology program in the country.




EXERCISE

Select the correct answers in the following

‘ ¥ s Bl o
(h questions.

1 1-‘
v -? 1. Thelaserlightis:
’ “INFGnochromatic b. Coloured

c. Chromatic d. Noneofthese

2. The device that uses strong magnetic field and radio
wayes is:
a‘z::y b. C.Tscan
c. MRI : d. Laser

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

. C.T.scan can take cross sectional images of the body
by using:
ay A-rays b. Laser beam
c. Ultrasonic waves d. Radioactivity

. Laserused for communicationisinthe form of:
a. heat b. i
c. electricity d.sound

Ultrasonic sound has the frequency:
a.5kHztol0kHz . b.10Hzkto 15k Hz
c. 15k Hzto 20k Hz < Gbove 20k Hz

The light thattravels along the fiber is made up of:
a. B ary code b. Single code

ertiary code d. All of these

B i . e -__“_.. g R R




put device inthe following:

Speaker

anin

*’1{‘}“‘2!"

gral‘hV is a technique of recording bio

ardio
e currents gener ated by:
h.Heant

cord 1 kidneys

g scan prnrhlr o% CTOSS

4 resonance imagin

images of the body using:
v *BVE‘S Stronq maGﬂptTf_ field and radio naves

4. Infrared rays

ssis causes fatty plaques to be deposited

h. Muscles fibers
d.Skin

out put device in the following:
h.Keyboard

d.Printer

} scans a document and changes the

s into:
D.Radio wave

d.Infra red rays
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. .hort answers of the following questiong
B. write

i 4
‘milarities and differences betwee

what are the S/ N MRy q

and CT scan. . -

How laser is used in different scientific processes. 6

why optical fiber is better than copper caple for ;
telecommunication?

what is the importance of artificial satelljte in g
telecommunication?

9

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

Differentiate between EEG and ECG.

Why MRI is safer than CT scan?

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

in few lines. |
- = < | B, |||:v.lI |:I
C. Write in detail answers of the following
questions. T
o Sl
What are ultrasound waves? Why these waves are less

harmful than X-rays, A

IF
—ll

gl'ow CT scan has helped in providing better War-
'agnosis and treatment of .d'i;s-.ea":siej% : )

;.‘Il,
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L

nescribe the principle of Lasers and ;
felds with examples. dits uses in different

ibe the functions and uses of ECG

=

scribe the functions and uses of Eg

-
i
.
1

scribe the main components of a Computer

!
P

=Ll : i
1

jlain the contribution SUPARCO ha i
lain tf | S made in th
/elopn ent of our country and list their future pl::‘mnss.e

e anote on the working of a telephone,

_ _role of information technology in our
iety? Hov it has revolutionized the human life?




| drogen ions (H+) when f
hat yields hy _ enin
corﬁé’:ﬁzg;a our taste and turn blue litmus req aque%s fou
l ' _ |
n: precipitation with a DH_ IES:S than 5.6 form C"e
when certain pollutants mix with water Vapor ed ip rear
. than 5. '
Acid rain: Rain with @ pH 1ess | o
Alcohol: Organic compound used In gums, resins, dyes 3 355C|
: . e
Alkali: Abase thatis soluble in water.
Aquifer: A porous and permeable body of rock or sedim g‘:
through which groundwater flows. . ent "
Base: Generally, a supgt.ance that reacts with acids to form 5 salt r
several different dgflnltlfmns of bases have been Proposed hy
different scientists (listed in parentheses). o
. : =
1) (Arrhenius) a compound that releases hydroxide ions (OH) in Ef
solution; 2) (Bronsted-Lowry) a molecule or ion that accepts
hydrogen ions from solution; 3) (Lewis) a molecule or ion that 4 P
donates an electron pair to an acid. St
Biodiversity: The variety and abundance of life and its ecological ' g
context, including different kinds of organisms. The numbersé :
species, variations in their genes, and complexity of their ecologica :
conditions. - TR S
Biomass: The combined mass of living or once-living organisf== .:;
|

a given area. | | -

Biotechnology: It is the exploitation of H
mdu:strnal and other purposes, especially the genetic = =
of microorganisms for the production of antibiotics, |
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| The tranSfOFmatic}n of
ement of their atoms. substanc

n _-:_The organized genetic structure of DNA with
that contains the hereditary information

y for reproduction, protein manufacture, and other

joroc arbons: Compounds consisting of carbon, chlorine,
hydrogen once used widely as aerosol
s and refrigerants.

ustained and involuntary contraction of the muscle.

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

n) that produces heat fAnd usuaty, R

LAY
-t
L

, . acid: A double-stranded, helical polymer of the
ibose, phosphate, and one of four nucleotide bases
osine, Guaning, and Thymine). The molecule is the
of genetic information in all cells.

" To remove salts and other chemicals from sea or

o
-I
L 2
-

1dden violent shakin
uction, as a result of move
nic ra ction.

of living organisms
.d chemical environment.

A
/
f
1 |
. f
1 .

g of the ground, typically
ments within the

and their

e
N e |
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¥
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of electrons through a Condyey

| ant A {:,O;-Op{}rticnai to the rate of Electron ﬂ:r; the rﬂ
Jectric ’ t1S W
-l r‘r'@ . . . 3
the cU ic particles,
L vegatively charged atofitied e
Electron™ nunication: Systerm for the transmisg;q, of gV’
¥ o = " - . ¥
Electro™ Hsing ojectronic technology \e.g., digital Camerae g8°
nmrmatrfnpzones Internet, television, fiber optics), ' xt
tele / e . _ |
cellular ,action: A reaction In which heat IS abs
Elh’fﬂf'hﬂf'i nic react! Ol'bed i.e 631
melting or boiling: wh

rted to thermal energy as it burns,

in a fuel is conve cub
r;'_.‘.l_.“{}r:-n;e-?ﬂit: The tOtal Of the Surroundings (a“'} watersol [(I’IO
vegetation, people, wildlife) influencing each living t;eEn :; g
existence, including physical, biological and all other factors. i aGr: q

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

Electrical charge: A fundamental property used to exm Haz
attraction and repulsion between certain particles. 'l'wotypgsa con
charge exist: negative charge, which is generally conveyedasan § may

excess of electrons, and positive charge, which is generaly - huny

conveyed as a lack of electrons and excess of protons. tran

=rosion: The action or process of eroding: wearing away bytie | e

action of water, wind, glacial ice, etc. _ = Infe
;;z;hsrm ' reaction: A process or reaction e
urning in the presence of oxygen is an exampé % i"at'
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st The ability of an ecosystem to maintain stabilit
- |ogica' resources (e.g., forest, fisheries, crops) so thavt

| dy optimum yield.

. The change€ of state of a substance from a liquid to a

boiling point.

« The complete elimination of

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

se gas: A greenhouse gas is a component of the

1 that absorbs heat -adiated by the Earth and
mosphere, creating what is commonly

a species from the earth.

tly warms the at
e greenhouse effect.

ker: Water that fills pore space in roc
y subsurface aquifer. Groundwater IS
hich does not completely fill pore spac
beneath the surface.

waste: A solid that because of its quantity Of
or its physical, chemical or infectious characteristics,
pose a substantial presence or potential hazard to
or th ._e_nvironment when improperly treated, stored,
isposed of, or otherwise managed.
rning to ashes; reducing to ashes.
The technical means that humans
ransmit information. |
* Materials produced through or containe
ystems and used by humans and other

ks and sediments
distinct from soil
es and is

.

T |
! | -
1
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Je minerals and soil, water, air, anqd \,

arij
s (such as trees cut for wood, fish ;;%lant
e

. They inclu
mal specie
and bees that po
The oxidation (as by bacteria) of ammoniym,

further oxidation of nitrites to nitrateg. Salts to

SpeCfEE’S
and ani
perEinr
nitrification:
nitrites and the
fixation: The assimilation of atmospheric Ni

llinate plants). N fo

| n
:;:r:ﬂ?h?a, most commonly through metabolic proce;tsrzsgen i'?to
microorganisms. Other agents of nitrogen fixation i0f Soj|
lightning, forest fires, and the industrial process ug:zlude
manufacture synthetic fertilizers. 4 tg
Nucleotide: The building blocks of DNA and RNA, consistin
nitrogen base, a five-carbon sugar, and one or ot Dhosghﬂ;:

groups.
Organic compounds: Substances that contain Carbon.
Ozone: Anisotope of oxygen that blocks ultra-violet radiation,

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

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

pH Scale: The strength of acids and bases. Pure water hasapi

value of 7, acids have a lower value and bases higher. i
Reactants: The substances that take part in a chemical reaction:

Ra ' - - g Lt "-'J'.
; ","OaCt'WtV- The spontaneous emission of radiation
Jclear reaction or direct emission from an unstable

- | Vi o eanding U
emf;‘heus. Radioactivity takes several different forms, includt

Sslon of alpha pa rticles, beta rays, or gamma ra”'

N
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' acid. A single-stranded nucleijc acid
ribose. In Most organisms, a molecule resp
the genetic information encoded in DNA for m
In some organisms such as viruses RNA is t
stic information.

onsible for
anufacture
ne primary

“ollecting and reprocessing a resource or product to

1UC
8. 'I,I T S

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

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

n: The process of converting a fat or an oil into soap
ination with an alkali.

lavelengths between 1 and 380 nanometers (nm) on
letic spectrum falling between X-rays (10-2 nm to 1
light (380 nm to 780 nm) are known as Ultraviolet
These cause sunburn and certain skin cancers.

—
=]

netic radiation with wavelengths between those

ma rays, approximately 0.01-10 nm.
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