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IN INDIA

ideas. A desire to now the unknown, accompani ed with experimentation and

observation have awaysgenerated scientific temper. Thishasled to the assumption
that truth lay in the real world with all its diversity and complexity. It has been the
responsibility of scientiststo unravel the mystery behind thetruth and utilise available
resourcesfor the progressof humanity. 1nthefollowing pagesyou will be reading about
thiscontinuous search for knowledge and truth |eading to discoveriesand inventionsand
their applicationin day-to-day lifeinIndia.

© ey

After reading thislesson youwill beableto:

I ike peopleinany other part of theworld Indianstoo, havearichlegacy of scientific

e identify the development of science in India;

e recognise the various scientific fields in which Indians have made their
contributions;

e examine the various forces and factors that help in developing science during
any period; and

e draw linkages between modern Indian science and itsrich scientific heritage.

14.1 DEVELOPMENT OF SCIENCE IN ANCIENT INDIA

M athematics hasbeen called by the genera name of GanitawhichincludesArithmetic's,
Geometry, Algebra, Astronomy and Astrology. Arithmeticiscalled by severa namessuch
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asPattin Ganita(cd culationson board), AnkaGanita(ca cul ationswith numerd's). Geometry
iscalled RekhaGanita (lineworks) and Algebra, BijaGanita(seed anaysis), Astronomy
and Astrology areincluded intheterm Jyotisa.

Indiahasarich heritage of science and technology. The dependence on nature could be
overcome by devel opmentsin science. Inancient India, religion and scienceworked in
closeproximity. Let usfind out about the devel opmentsinthedifferent branchesof science
intheancient period.

Agtronomy

Astronomy made great progress. The movement of planets cameto be emphasized and
closaly observed. Jyotishvedanga texts established systematic categoriesin astronomy
but the more basi ¢ problem was handled by Aryabhatta (499 AD). His Aryabhattiyaisa
concisetext containing 121 verses. [t contains separate sectionson astronomica definitions,
methods of determining thetrue position of the planets, description of themovement of the
sun and the moon and the cal cul ation of the eclipses. Thereason hegavefor eclipsewas
that the earth wasasphereand rotated onitsaxisand when the shadow of theearthfell on
themoon, it caused L unar eclipse and when the shadow of themoon fell ontheearth, it
caused Solar eclipse. On the contrary, the orthodox theory explained it as a process
wherethe demon swallowed the planet. All these observations have been described by
Varahamihirain Panch Siddhantikawhich givesthe summary of five school sof astronomy
present in histime. Aryabhattadeviated from Vedic astronomy and gaveit ascientific
outlook which becameaguiddinefor later astronomers. Astrology and horoscopewere
studiedinancient India. Aryabhatta’ stheories showed adistinct departurefrom astrology
which stressed more on belief sthan scientific explorations.

M athematics

Thetown planning of Harappashowsthat the peopl e possessed agood knowledge of
measurement and geometry. By third century AD mathemati cs devel oped asa separate
stream of study. Indian mathematicsis supposed to have originated from the Sulvasutras.

Apastambain second century BC, introduced practical geometry involving acuteangle,
obtuseangleandright angle. Thisknowledge hel pedin the construction of firedtarswhere
thekingsoffered sacrifices. Thethreemain contributionsinthefield of mathematicswere
thenotation system, thedecimal system and the use of zero. Thenotationsand thenumeras
were carried to the West by the Arabs. These numeral sreplaced the Roman numerals.
Zerowasdiscovered in Indiain the second century BC. Brahmagupta's Brahmasputa
Siddhantaisthevery first book that mentioned ‘ zero' asanumber, hence, Brahmaguptais
considered astheman who found zero. He gaverules of using zero with other numbers.
Aryabhattadiscovered a gebraand also formulated theareaof atriangle, whichled to the
originof Trignometry.
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The Surya Sddhanta isavery famouswork. Varahamihira s Brihatsamhita of the sixth
century AD isanother pioneering work inthefield of astronomy. Hisobservation that the
moon rotated around the earth and the earth rotated around the sun found recognition and
later discoverieswerebased on thisassertion. M athemeati csand astronomy together ignited
interestintimeand cosmol ogy. These discoveriesin astronomy and mathematicsbecame
the cornerstonesfor further research and progress.

Medicine

Diseases, cureand medicineswerementioned for thefirst timein theAtharvaVeda. Fever,
cough, consumption, diarrhoea, dropsy, sores, leprosy and seizure are the diseases
mentioned. The diseasesare said to be caused by the demonsand spiritsentering one's
body. Theremediesrecommended wererepletewith magical charmsand spells.

From 600 BC began the period of rational sciences. Takshilaand Taranasi emerged as
centresof medicineand learning. Thetwo important textsin thisfield are Charaksamhita
by Charak and Sushrutsamhita by Sushruta. How important was their work can be
understood from the knowledgethat it reached asfar as China, Central Asiathrough
trandationsin variouslanguages.

Theplantsand herbsused for medicinal purposes have been mentionedin Charaksamhita.
Surgery cameto be mentioned as aseparate stream around fourth century AD. Sushruta
was apioneer of thisdiscipline. He considered surgery as*“the highest division of the
hedling artsand least ligbletofalacy”. Hementions 121 surgica instruments. Along with
this he al so mentionsthe methods of operations, bone setting, cataract and so on. The
surgeonsinancient Indiawerefamiliar with plastic surgery (repair of noses, earsandlips).
Sushrutamentions 760 plants. All partsof theplant roots, barks, flowers, leavesetc. were
used. Stresswaslaid on diet (e.g. salt freediet for nephrites). Both the Charaksamhita
and the Sushrutsamhita became the predecessors of the devel opment of Indian medicine
inthelater centuries. However, surgery suffered intheearly medieva timesincetheact of
disecting with arazor becamethework of abarber.

Metallurgy

Theglazed potteriesand bronze and copper artefactsfoundintheIndusvaley excavations
point towardsahighly devel oped metalurgy. Thevedic peoplewereaware of fermenting
grainand fruits, tanning | eather and the process of dyeing.

By thefirst century AD, mass production of metalslikeiron, copper, silver, gold and of
aloyslikebrassand bronze weretaking place. Theiron pillar inthe Qutub Minar complex
isindicative of the high quality of alloying that was being done. Alkali and acidswere
produced and utilised for making medicines. Thistechnology wasalso used for other
craftslike producing dyesand colours. Textile dyeing was popular. TheAjantafrescoes
reflect onthequality of colour. These paintingshavesurvivedtill date.
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A two metre high bronze image of Buddha has been discovered at Sultangan] (Near
Bhagalpur)

Geography

Thecongant interaction between man and natureforced peopleto study geography. Though
the people were clear about their own physical geography, that of Chinaand also the
Western countries, they were unaware of their position ontheearth and the distanceswith
other countries. Indiansal so contributed to shipbuilding. Intheancient period, voyages
and navigationwasnot afamiliar foray for thelndians. However, Lotha, asitein Gujarat
hastheremainsof adockyard proving that trade flourished in those daysby sea. Inthe
early medieval period with the development of the concept of tirthaand tirthayatra, a
vast massof geographica information wasaccumulated. They werefinally compiled as
partsof Puranas. In many cases separate sthala purana was also compiled.

INTEXT QUESTIONS 14.1

1. Whatistheimportance of devel oping science?

2. What wasthe contribution of Aryabhattain Astronomy?

3. WhowasA pastamba?What was his contribution to Mathematics?

4. What werethethreecontributionsin thefield of mathematicsof Ancient India?

5. Whichbook mentions plantsand herbsused for medicinal purposesinAncient India?

6. How many surgica instrumentswerementionedin Sushrutsamhita?

7. Name the two books which became predecessors of the development of Indian
Medicine?

8. How many medicind plantswerethe surgeonsof ancient Indiafamiliar with?
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14.2 SCIENTIFIC AND TECHNOLOGICAL
DEVELOPMENTS IN MEDIEVAL INDIA

During themedieval period (eleventh to eighteenth century) science and technology in
Indiadevel oped a ong two lines: one concerned with the already charted course of earlier
traditionsand the other with the new influenceswhich cameup asaresult of ISamicand
European influence. The maktabs and madrasas cameinto existencethat followed aset
curricular. Theseingtitutionsused to receiveroyal patronage. Thetwo brothers, Sheikh
Abdullah and Sheikh Azzizullah, specialistsin Rational Sciences(Magulat), headed the
madrasasat Sambhal and Agra. Learned menfromArabia, Persiaand Central ASawere
invited to teach in these madrasas.

A largenumber of karkhana (workshops) were maintained by thekingsand the noblesto
supply provisions, storesand equipment to roya household and government departments.
Thekarkhanasnot only worked as manufacturing agenciesbut al so served as centresfor
technical and vocational training to young men. The karkhanastrained and turned out
artisans and craftsmen in different branches, who later set up their own independent
karkhanas (workshops).

Musdlim rulersattempted to reform the curriculum of primary schools. Someimportant
subjects like arithmetic, mensuration, geometry, astronomy, accountancy, public
administration and agriculturewereincludedin the course of studiesfor primary education.
Though special effortswere made by therulersto carry out reformsin education, yet
science did not make much headway during thisperiod. Effortswere madeto seek akind
of synthesisbetween theIndian traditional scientific culture and the prevaent approachto
sciencein other countries.

Biology

Hamsadevacompiled Mrga-pasi-sastrain the thirteenth century which givesageneral,
though not dwaysscientific account of someof thebeastsand birdsof hunting. Themedieva
rulersaswarriorsand hunters, kept animal s such as horses, dogs, cheetahsand falcons.
Animas, both domesticated and wild, existed intheir menageries. Akbar showed specia
interest in producing good breeds of domestic animals, elephantsand horses. Jahangir, in
his Tuzuk-i-Jahangiri, recorded his observations and experiments of weeding and
hybridisation. He described about thirty-six speciesof animals.

Hiscourt artists, specialy Mansur, produced €l egant and accurate portraiture of animals,
someof whicharestill preservedin several museumsand private collections.

Asanaturdist, Jahangir wasinterested in the study of plantsand hiscourt artistsin their
flord portraiture describe somefifty-seven plants.
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M athematics

Brahmaguptathegrest 7" century mathematician hasgiven adescription of negativenumbers
asdebtsand positive numbersasfortunes, which showsthat ancient Bharatiyasknew the
utility of mathematicsfor practical trade.

Inthe early medieval period thetwo outstanding worksin mathematicswere Ganitasara
by Sridharaand Lilavati by Bhaskara. Ganitasara dealswith multiplication, division,
numbers, cubes, square roots, mensuration and so on. Ganesh Daivana produced
Buddhivilasini, acommentary on Lilavati, containing anumber of illustrations. In 1587,
Lilavati wastranslated into Persian by Faidi. Bija Ganita wastranslated by Ataullah
Rashidi during Shah Jahan’sreign. Nilkantha Jyotirvid, acourtier of Akbar, compiled
Tajik, introducing alarge number of Persiantechnica terms. Akbar ordered theintroduction
of mathematicsasasubject of study, among othersin the educationa system. Bahauddin-
Amuli, Nasiruddin Tusi, Arrag and Al-K ashi made valuable contributionsto thisfield.
Nasiruddin Tus, thefounder director of the Maraghaobservatory, wasrecognised asan
authority.

Chemistry

Beforetheintroduction of writing paper, ancient literature was preserved generally on
palm leavesin South Indiaand birch-bark (bhoj-patra) in Kashmir and other northern
regionsof the country. Use of paper began duringtheMedieva period. Kashmir, Siakot,
Zafarabad, Patna, M urshidabad, Ahmedabad, Aurangabad, Mysore werewell-known
centresof paper production. During Tipu'stime, Mysore possessed apaper-making factory,
producing aspecial type of paper that had agold surface. The paper making technique
wasmoreor lessthe samethroughout the country, differing only in preparation of the pulp
fromdifferent raw materias.

TheMugha sknew thetechnique of production of gunpowder and itsusein guns. Indian
craftsmen learnt the technique and evol ved suitable explosive compositions. They were
aware of themethod of preparation of gunpowder using satpetre, sulphur and charcod in
different ratiosfor usein different typesof guns.. Theprincipal typesof fireworksincluded
thosewhich pierced through air (rockets), produced sparksof fire, blazed with various
coloursand ended with explosion. Tuzuk-i--Baburi givesan account of the casting of
cannons. Themelted metal was madeto runinto themould till full and then cooled down.
Besides explosives, other items were also produced. Ain-i-Akbari speaks of the
‘Regulationsof the Perfume Office of Akbar’. Theattar of roseswasapopular perfume,
thediscovery of whichisattributed to the mother of Nurjehan. Mention may aso bemade
here of the glazed tilesand pottery during the period.

Agtronomy

Inastronomy, anumber of commentariesdedling with the a ready established astronomica
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notionsappeared. Ujjain, Varanas, Mathuraand Del hi werethemain observatories. Firoz
Shah Tughaq established observation postsat Delhi. Firoz Shah Bahmani under Hakim
Hussain Gilani and Syed Muhammad Kazimi set up an observatory in Daulatabad. Both
lunar and solar calendarswereinuse.

MehendraSuri, acourt astronomer of Firoz Shah developed an astronomical instrument
caled Yantraja. Parameshvaraand Mahabhaskariyawerefamousfamiliesof astronomers
and almanac-makers. Nilakantha Somasutvan produced acommentary on Aryabhatta.
Kamalakar studied the Islamic ideas on astronomy. He was an authority on Islamic
knowledgeaswell. Jaipur Maharga, Sawai Jai Singh |1 set fiveastronomica observatories
inDehi, Ujjain, Varanas, Mathuraand Jai pur.

Medicine

Therewas an attempt to devel op specialised treatises on different diseases. Pulseand
urine examinationswere conducted for diagnostic purposes. The Sarangdhara Samhita
recommendsuse of opium for medicines. Therasachikitsasystem, dedlt principally with
ahost of mineral medicinesincluding metallic preparations. The Tuhfat-ul-Mumininwas
aPersan treatise written by Muhammad Muninin seventeenth century which discusses
theopinionsof physicians.

TheUnani Tibbisanimportant system of medicinewhichflourishedinIndiainthemedieva
period. Ali-bin-Rabban summarized thewhol e system of Greek medicineaswell asthe
Indian medical knowledgeinthe book Firdausu-Hikmat. The Unani medicine system
cameto Indiaaong with the Muslims around the el eventh century and soon found a
congenid environment for itsgrowth. Hakim DiyaM uhammad compiled abook, Majiny-
eDiyae, incorporating theArabic, Persan and Ayurvedic medica knowledge. Firoz Shah
Tughlagwrote abook, Tibbe Firozshahi. The Tibbi Aurangzebi, dedicated to Aurangzeb,
isbased on Ayurvedic sources. The Musal gjati-Darashikohi of Nuruddin Muhammad,
dedicated to Darashikoh dealswith Greek medicine.

Agriculture

Inthemedieval period, the pattern of agricultural practiceswasmoreor lessthesameas
that in early and early ancient India. Someimportant changes, however, were brought
about by the foreigners such asthe introduction of new crops, treesand horticultural
plants. The principal cropswerewheat, rice, barley, millets, pulses, oilseeds, cotton,
sugarcane and indigo. The Western Ghats continued to yiel d black pepper of good quality
and Kashmir maintained itstradition for saffron and fruits. Ginger and cinnamon from
Tamilnadu, cardamom, sandalwood and coconutsfrom K erdawerebecomingincreasingly
popular. Tobacco, chillies, potato, guava, custard apple, cashew and pineapple werethe
important new plantswhich madel ndiatheir homein thesixteenth and seventeenth centuries.
Theregion of Malwaand Bihar were also well known for the production of opium from
the poppy plants. Improved horticultural methodswere adopted with great success. The
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systematic mango grafting wasintroduced by the Jesuitsof Goainthemiddleof thesxteenth
century.

Inthefield of irrigation, wells, tanks, canas, rahats, charas (bucket made of |eather) and
dhenkli, wereused tolift water with the hel p of yoked oxen, which continued to bethe
meansof irrigation. Persian wheel wasused in and around Agraregion. Inthemedieval
period, agriculture was placed on asolid foundation by the State which brought about a
system of land measurement and land classification, beneficid bothtotherulersandtothe
tillers

INTEXT QUESTIONS 14.2

1. What werethefunctionsof Karkharnasin Medieval India?

2. Who compiled Mrga-Paksi-Sastrain the 13th Century?

3. Whowasthefounder director of the MaraghaObservatory?

4. Whogot Lilavati trandated into Persan?

5. Which Mughal king introduced Mathematicsasasubject of study?

6. How wasliterature preserved before theinvention of paper?

7. Which book givesan account of the casting of cannonsin Medieval period?

8. Namethe perfumediscovered by the mother of Nur Jehan?

9. What doesAin-i-Akbari speak about?

10. How many observatories were set up by Mahargja Sawai Jai Singh Il of Jaipur?
Wherewerethese observatories|ocated?
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11. Who developed Yantrgja?

12. What wasYantrgja?

13. Which Unani medicinesystem cameto Indiaal ongwith Mughasin medieval period?

14. What wasthe Rasachikitsadea with?

15. Which new plantsarrived in Indiain the 16th and 17th centuries?

14.3 SCIENCE AND TECHNOLOGY IN MODERN INDIA

Before considering the progress of scienceand technology in Indiasinceindependence, it
isnecessary to understand what we mean by the terms science and technol ogy. Science
can bedefined asany systematic activity that seeksto gain knowledge about the physical
world. Technology isthat activity which seeksto put thisknowledgeto productiveuse. As
these definitions show, science and technology are clearly interlinked in the present day
world.

InIndiatheroleof scienceandtechnology innationa devel opment hasbeen duly recognised
by the government. The Second Five Year Plan emphasised that “the most important
singlefactor in promoting economic devel opment isthe community’ sreadinessto apply
modem science and technology” . In 1971, the Department of Science and Technology
(DST) was st up to promote new areas of scienceand technology. Smilarly State Councils
of Science and Technology have also been established at the statelevels. Aspart of the
nationa policy, thegovernment ispromoting variousresearch and devel opment schemes
to encourage scientific activities. In thissection, wewill takeup someof themain areasin
which scientific knowledge and modem technol ogy have made animpact.

Agriculture

Itismainly because of the application of modern scienceand technology inagriculturethat
Indiaisableto produce 135 million tonnesof foodgrainstoday ascompared to 50 million
tonnesthirty yearsago. These applicationsrangefrom the cultivation of hybrid seedsto
energy management in agricultureand post-harvest technol ogy. Inthese effortsthe Indian
Council for Agricultural Research has played aleading role. Through seventy three
agricultura, thirty two veterinary, eight agricultural engineering and onedairy colleges, the
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|CAR hasbeen playing akey rolein the scientific education of thefarmersaswell as
othersengaged in different sectorsof agriculture, anima husbandry, fisheriesand forestry.
Thechallengesthat lieahead in agriculturearein theareas of increasing theyieldsof rice,
pul ses, oil seedsand many cash crops; initiating plantationsand promoting social forestry;
and shifting from agriculture based on chemical fertilizersto organicfertilizers.

Industry

Itisinthefield of industry that modern science and technol ogy madeitsearliest and most
revolutionary impact. In Indiathe government has cong stently tried to usemodern science
and technology for industrial development. Two government organi sations, Council for
Scientific and Industrial Research (CSIR) and Defence Research and Devel opment
Orgnisation (DRDO) cover between them awiderange of scienceand technology research
for civil and defence purposes. A largenumber of itemshaveemerged from CS R laboratories
forindustrid production, such as, indigenousagricultura machinery, chemicas, drugsand
pesticides, productsin the areas of food technol ogy, furnished leather goods, glassand
ceramics, colour television, and receiver sets. Theresearch carried out inthefield of codl,
such as, upgrading of coal and extraction of electricity from coal has been effectively
utilized. In the area of defence, India’s own technological capability has increased
considerably. Themost recent example of such capability isthe advanced researchthat is
now being doneto producemissilesin India. Somemissileshave already been tested for
further devel opment.

Nuclear Energy

India saimisto utilise nuclear energy for peaceful purposes. During thelast sixty three
years, sncethe establishment of the Atomic Energy Commissionin 1948, Indiahasmade
sgnificant progressinthefield of nuclear technology. In 1957, the BhabhaAtomic Research
Centre(BARC) wasestablished a Trombay. It isthelargest Single scientific establishment
in the country. Nuclear power stations have already been established at Tarapur
(Maharashtra), K ota(Rgjasthan), Ka pakkam (Tamil Nadu), Narora(UP) and K akrapar
(Gujarat). Theadoption of moderntechnology hasled to theincreaseinindigenouscontent
of nuclear power reactorsconstructed in India. Asaresult, Indiaistoday one of thefew
countriesintheworld which canindigenoudy design, construct and operate nuclear reactors
without relying on foreign help. Besides nuclear sciences, research and devel opment work
infieldssuch asé ectronics, medicine, biology, agriculture, metadlurgy isalso being doneat
somenuclear centres.

Space Technology

The Indian space programmeisdirected towardsthe goa of self-reliancein the use of
spacetechnology for national development. Over the years, the space programme has
establisheditself with asuccession of achievements. They includethelaunching of thefirst
Indian space satellite Aryabhattain 1975 and then Bhaskaral and Bhaskarall fromthe
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Soviet Union, the Rohini satelliteon India’'sown SLV-3 rocket and theApple satelliteon
the European Ariannerocket. A far reaching experiment in education through satellite,
SITE, wasconducted in Indiain 1975. Subsequently, INSAT I-1B, launched in 1983,
provided radio, televis on, telecommunication and meteorol ogica services. A perspective
of major space mission planned for the decade 1985-95 aims at using spacetechnol ogy
for nationwide gpplicationin communication, survey and management of natural resources
and meteorology.

Electronics

Sinceindependence, Indiahasacquired the capakiility to produceawidevariety of eectronic
goodssuch asradio and televis on sets, communi cation systems, broadcasting equipments,
radars, nuclear reactors, power control systemsand underwater systems. A very large
part of the componentsrequired for these are produced indigenoudly. The production of
el ectronic goods has been growing at the rate of 18 per cent per annum over the past
decade. Today we are even exporting el ectronic goodsto different parts of theworld.
Further, computers have beenintroduced to improve efficiency and enhance production.
Maor facilities, recently set up, includethe Semi Conductor Limited (Chandigarh), Nationd
Computer Centre (Bombay), Nationa Information Centre (New Delhi) and anumber of
regiona computer centres.

M edical and Health Sciences

Inthefield of medicinethere have been many achievements. Mgjor advanceshave been
madein preventing and treating various diseases. Sma | pox has been eradi cated. Treatment
of diseasesliketuberculosis, malaria, filaria, goitre, and cancer has been considerably
improved. Researchisbeing carried out to control communicabl e diseases. Research
based activitieshave already increased life expectancy appreciably and death rate has
declined, whileschemessuch astheimmuni sation programme havereduced infant mortaity
considerably. Improved medical facilitiesintheform of government-run hospitalsand
dispensaries, research councils, and primary health centresfor rural areasareasobeing
provided.

Ocean Development

Indiahasmany interestsinthefield of ocean development, such as, exploration of offshore
oil, fishery resourcestoincreasefood supplies, etc. A department of Ocean Devel opment
wasestablished in 1981, under the charge of the Prime Minister, to coordinate and direct
India'sactivitiesinthefield of ocean research. Thisdepartment hastwo vessels ORV
Sagar Kanyaand FORV Sagar Sampada, which have advanced facilitiesfor workingin
thefield of physical, chemical, biological, geologica and geophysical oceanography and
meteorology. India'sachievementsduring the past few yearsinclude sea-bed miningusing
theresearch ship Gaveshnaand setting up of research station named Dakshin Gangotri on
theAntartica
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Other Areas

Apart from the major areas mentioned above, Indiahas made much progressin severa
other fieldsaswell. Theseincludetheactivitiesof the Oil and Natura GasCommissonin
oil exploration and refining and of the National Committee Environment Planning in
environment protection and production of solar energy. A Central GangaAurthority has
been set up to check pollutionin theriver Gangaby using sewagetreatment plants.

Evaluation of Progressof Scienceand Technology

Itisclear that progressof science and technology in Indiahasbeen quite significant. Many
new methods, products and better quality goods have been devel oped in the country.
Indiahas maderapid progressinthefrontier areas of scienceand technology like space
research and atomic energy. At present the country hasastrong basein modem technol ogy.
It also hasthethird largest scientific and technical manpower intheworld.

At thesametimethere have been some serious shortcomingsin thisprogress. For instance
inbasic productsliketextilesand steel, Indiahas been importing foreign technologies.
Continuousimport of foreign technology showslack of ability to create new technology to
suit our needs and this creates dependence on other countries. Excessiverelianceon
foreigntechnology isalso vishbleintheimportant areasof defence, wherethelatest wegpons
arecoftenimported from other countries. Apart fromthisweaknessin creating new technology,
Indiahasa so lagged behind in devel oping technol ogy to meet the needs of the poor. Inthe
areaof housing for instance, Indiaisyet to devel op, low-cost technol ogy to meet the
needs of the poor who do not have houses. Advancesin thefields of nuclear and space
research are praiseworthy but these have not helped the poor people so far. We may say
that the progress of modem science and technology have not, asyet, benefited the people
of Indiaequaly.

1. Whatisscience?

INTEXT QUESTIONS 14.3

2. Definetechnology?

3. Whenwas Department of Science and Technology set up by the Govt. of India?

4. Namethetwo government organisationsdoing research for civil and defence purposes
in Science& Technology.
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5. Givethenameof fivenuclear power stationsof India.

MODULE - Vi
Science and
Technology

6.
Notes £

When and wherewas BhabhaAtomic Research Centre established?

Whichwasthefirst Indian space satellite?

What werethefunctionsof INSAT- 1B satdllite?

How isimmunisation programmebeneficia ?

10. Whereis Dakshin Gangotri located?

11. What istheareaof activity of the Department of Oceanography?

12. Whichauthority isworking to check pollutionintheriver Ganga?

13. Namethenationd authority looking for oil exploration and refining natural gases?

14. What isthe main drawback inimporting foreign technology?

@— WHAT YOU HAVE LEARNT

Ancient Indians made considerabl e scientific progressin thefields of scienceand
technology.

Their contributionin astronomy, mathematics, medicine, metallurgy, chemistry have
made animpact on modem scientists.

Duringthemedieva period Indianscamein contact with Arabic scientific knowledge.
Turkishrulersand Mughal sintroduced gunpowder.
Astronomica observatorieswereset up at Ujjain, Varanas, Mathura, Jaipur and Delhi.

In modem I ndiascientific devel opment has been duly recognised by the government
and isbeing implemented through the Five Year Plan.

Nuclear energy isbeing used for peaceful purposesaswell.
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:‘ TERMINAL EXERCISE

Notes =
Discussthemetallurgy capabilitiesof the peopleof theAncient India?

Describethetwo inventionsin thefield of chemistry during medieva period?
Describethe progressmade by Indiainthefield of medicineand health services?

A w dp P

State the applications of Scienceand Technology inthefield of agricultureand its
allied products?

How didrich scientific heritage actsasan asset in the modern I ndian science progress?

o1

[]
‘ I ANSWERS TO INTEXT QUESTIONS

141
1. Deveoping sciencereducesour dependenceon nature.
2. Hedeviated from Vedic astronomy and gaveit sscientific outl ook.

3. Apagambawasasecond century BC mathemetician. Heintroduced practica geometry
involving acute, obtuse, right angles.

4. (a) Notationsystem

(b) Decima system

(c) Useof zero

Charaksamhita

121 surgicd instruments
Charaksamhitaand Sushrutsamhita
760 plants.

14.2

1. Besdesmanufacturing of goods, they a so provided technical and vocationa training
toyoung men.

O N o O

2. HamsaDeva
3. Nagruddin

4. Faz
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MODULE - Vi Scienceand Technology in India
Science and
Technolo
Y1 5 Akbar
6. Itwaspreserved onpalmleavesin South India. In Kashmir, literature was preserved
on birch-bark (bhoj patra)
7. Tuzuk-i-Baburi
Notes | 8 Theattar of roses

0.

10.
11.
12.
13.
14.
15.

About regulations of the perfume office of Akbar.

5Dehi, Ujjain, Varans, Mathura, Jaipur

MahendraSuri, acourt astronomer of Firoz Shah

Anagtronomical instrument

TheUnani Tibb

It dedlt principaly with ahost of minera medicinesincluding metallic preparations.
Tobacco, chillies, potato, guava, custard apple, cashew and pineapple.

14.3

1.

It can be defined asany systematic activity that seeksto gain knowledge about the
physica world.

Activity which seeksto put the knowledge of scienceinto productive use.

3. 1971

12.
13.
14.

CSIR Council for Scientificand Industrid Research
DRDO Defence Research and Devel opment Organisation

Tarapur (Maharashtra), Kota (Rajasthan), Kalpakkam (Tamil Nadu), Narora(UP),
Kakrapar (Gujarat)

INn 1971, at Trombay

Aryabhatta

It provided radio, tel evision, tel ecommuni cation and M eteorol ogical services.
It reducesinfant mortality

. OntheAntarica
. Itisworkinginthefield of physica, chemicd, biologica and geophysica oceanography

and meterology.
Centra GangaA uthority
Oil and Natural GasCommission

It showslack of our ahility to create new technology.
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