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Science & Technology
since Vedic Times

izks- d`".k fcgkjh ik.Ms;
dqyifr (Ex)

egkRek xk¡/kh fp=dwV xzkeksn; fo'ofo|ky; fp=dwV ¼e-iz-½

• ekuolH; rk dsfodkl dk Øe ghfoKkudsfodkl dk Øe gSA
• izkphudky esaekuolH; rk dsfodkl dhrhu lekukUrj/kkjk; saekuhtkrh

gSa& 1.Hkkjr2.phu3. if'pe , f'k; k , oafudVorhZns'k¼tSls&feJ] xzhl
rFkkcschyksu½A

• buesals HkkjresafoKkudsfodkl dh /kkjkizkphure~ekuhtkrh gS] ftldk
izkjEHkizkxSfrgkflddky ¼ik"kk.k&; qx½ls gSA

• ik'pkR; xzUFkksaesafeJ] ; wukurFkkcschyksudh ghmifC/k; ksadk o.kZu, oa
; ' kksxkugS] HkkjrrFkkphuds; ksxnkuksadhvogsyukdhxbZgSA

• foKkudk izkjEHkÝkafll csdu] jsus&Ms&dkVZ] xSyhfy; ks] dksijfudl rFkk
U; wVuvkfnls ghekukx; kgS] tcfd dfiy ] d.kkn~]lqJqr] pjd ] Hkj} kt]
vk; ZHkV~VrFkkHkk"djkpk; ZvkfnoSKkfudcgqrigysdsgSaA

• ; ghizLrqrO; k[ ; kudh fo"k; &oLrqgSA

• ekuolH; rk dsfodkl dk Øe ghfoKkudsfodkl dk Øe gSA
• izkphudky esaekuolH; rk dsfodkl dhrhu lekukUrj/kkjk; saekuhtkrh

gSa& 1.Hkkjr2.phu3.if'pe , f'k; k , oafudVorhZns'k¼tSls&feJ] xzhl
rFkkcschyksu½A

• buesals HkkjresafoKkudsfodkl dh /kkjkizkphure~ekuhtkrh gS] ftldk
izkjEHkizkxSfrgkflddky ¼ik"kk.k&; qx½ls gSA

• ik'pkR; xzUFkksaesafeJ] ; wukurFkkcschyksudh ghmifC/k; ksadk o.kZu, oa
; ' kksxkugS] HkkjrrFkkphuds; ksxnkuksadhvogsyukdhxbZgSA

• foKkudk izkjEHkÝkafll csdu] jsus&Ms&dkVZ] xSyhfy; ks] dksijfudl rFkk
U; wVuvkfnls ghekukx; kgS] tcfd dfiy ] d.kkn~]lqJqr] pjd ] Hkj} kt]
vk; ZHkV~VrFkkHkk"djkpk; ZvkfnoSKkfudcgqrigysdsgSaA

• ; ghizLrqrO; k[ ; kudh fo"k; &oLrqgSA
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oSKkfudk'p dfiy% d.kkn% lqJqrLrFkkA
pjdks HkkLdjkpk;ksZ  ojkgfefgj% lq/kh%AA

ukxktqZuks Hkj}kt  vk;ZHkÍks olqcqZ/k%A
/;s;ks osadVjke'p foKk jkekuqtkn;%AA

dfiy eqfu
d.kkn _f"k

vkpk;Z 
lqJqr

vkpk;Z 
pjd

Hkk"djkpk;Z 

ojkgfefgj

1- dfiy 
¼�a3000 bZ-iw-½

2- d.kkn 
¼�a600 bZ-iw-½

3- lqJqr 
¼�a600 bZ-iw-½

4- pjd 
¼�a600 bZ-iw-½

5- Hkk"djkpk;Z 
¼1114&1183 bZ-½

6- ojkgfefgj 
¼499&587 bZ-½
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ukxktqZu

Hkj}kt 
_f"k

vk;ZHkV~V

txnh'kpUnz clq

pUnz'ks[kj 
osadVjkeu

jkekuqte~

7- ukxktqZu 
¼�a100&200 bZ-½

8- Hkj}kt 
¼=srk;qx½

9- vk;ZHkV~V 
¼476&550 bZ-½

10- txnh'kpUnz clq 
¼1858&1937 bZ-½

11- pUnz'ks[kj osadVjkeu  
¼1888&1970 bZ-½

12- jkekuqte~ 
¼1887&1920 bZ-½

I have travelled across the length and breadth of India
and I have not seenone person who is a beggar,who is a
thief. Such wealth I have seenin this country, such high
moral values, people of such caliber, that I do not think
we would ever conquer this country, unlesswe break the
very backbone of this nation, which is her spiritual and
cultural heritage, and, therefore, I propose that we
replaceher old and ancient educationsystem,her culture,
for if the Indians think that all that is foreign and English
is good and greater than their own, they will lose their
self-esteem,their native self culture and they will become
what we want them, a truly dominated nation.

-Lord McCauley (speech of Feb. 2, 1835) British Parliament.
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It is therefore with some misgiving that today I find myself
dealingwith Indians,many of whom do not feel proud of their
Indianness. Indians are recognized throughout America as
technicallysuperior. Sincethe day Indianslearn pride, India will
rapidly moveout of its third world status to becomeone of the
world's industrial powers.

-Adam Osborne, Apple Computers  
(Dataquest magazine)

How can we lament lack of national pride in Indians without
first acquaintingthem with the country'sphenomenalscientific
achievementsin the dim distant past?

-D.S. Kothari 
(Lecture on "Science and Values" delivered at the Indian National Science Academy)

“Many of the advances 
in the sciences that we 
consider today to have 
been made in Europe 
were in fact made in 
India centuries ago”

- Grant Duff 
British Historian of India
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“We owe a lot to 
the Indians,who 
taught us how to 
count, without 
which no 
worthwhile 
scientific discovery 
could have been 
made” 

-Albert Einstein

"The work of these three
mathematicians of India (Aryabhata,
Brahmgupta and Bhaskaracharya) provides the
context of Albert Einstein's remark that
'We owe a lot to the Indians who taught
us how to count, without which no
worthwhile scientific discovery could
have been made.'

Then comes to my mind the greatest
of all geniuses ever known and
acknowledged, and who lived within our
present memory - Srinivasa Ramanujan."

- APJ Abdul Kalam (Ignited Minds, p. 43-44)
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• foKkuvkSjizkS|ksfxdhnksuksa{ks=ksaesaHkkjrekuo
lH; rk dsm"k%dky ls ghvxz.khjgk gSA

• Hkkjrds bl mRd`"VoSKkfudKku ds izkphure~
miyC/klzksrgSa& osnA

• oSfnd_ f"kghHkkjrdsizFkeoSKkfudFksAmudh
; K'kkyk; saghizkjfEHkdiz; ksx'kkyk; saFkhaA

• mifu"kn~dky rd ; g foKkujkf'kfofHkUu' kk[ kkvksa
esaoxhZd`rgkspqdhFkh& xf.kr] T; ksfr"k] inkFkZ
foKku] lSU; foKku] fpfdRlk foKku , oatho
foKkuA

oSfnddky ls e/; ; qxrd oSKkfudlkfgR; rhu : iksaesa
miyC/kgS&
Lora= oSKkfudxzUFk

• fpfdRlkfoKku& pjd lafgrk] lqJqrlafgrkA
• [ kxksyvkSjxf.kr& vk;ZHkV~Vh;e~] o`gRlafgrkA
• vfHk;kaf=dh vkSjokLrq'kkL=& lejkax.klw=/kkj] ;a=loZLoA
• ouLifr foKku& Hkkoizdk'kvkfnA

vuq"kkafxd' kkL=h; xzaFk
• vFkoZosnesafpfdRlkfoKkulaca/khlwDrA
• dkSfVY; vFkZ'kkL= esad`f"kfoKku] [ kfut] vfHk;kaf=dh vkfnA

fo'kq) lkfgfR;dd`fr;k¡
• jkek;.k] egkHkkjr] es?knwre~ vkfnA
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ASTRONOMY 
& 

MATHEMATICS 

izkphu Hkkjr esa [kxksy'kkL=
dky&[k.M [ kxksy'kkL=h jpuk;sa

1500 BC yx /k osnkaxT;ksfr"k

476 AD vk;ZHkV~V&1 ¼dqlqeiqjk] fcgkj] ukyUnkds
fudV½

vk;ZHkV~Vfl)kar] vk;ZHkV~Vh;e~

505 AD ojkgfefgj¼mTtSu½ iapfl)kafrdk]o`gRlafgrk

600 AD Hkk"djkpk;Z&1 ¼oYyHkh] xqtjkr½ egkHkk"djh;e~] y?kqHkk"djh;e~

600 AD ozg~exqIr¼fHkYyekyk] jktLFkku½ czg~eLQqVfl) kar] [ k.M&[kk|d

700 AD yYyk ¼nkliqjk] e-iz-½ f'k";&/kh&o`f) nk

889 AD oVs'oj¼okruxj] xqtjkr½ oVs'ojfl) kar

932 AD eatqy ¼izdk'kiRru½ y?kqekul] o`gr~&ekul

953 AD vk;ZHkV~V&2 egkfl) kar

999 AD Jhifr T;ksfr"kjRuekyk] fl) kar' ks[ kj

1000 AD jktk Hkkst ¼mTtSu½ fo} TtuoYyHk] jktekrZ.M

1114 AD Hkk"djkpk;Z&2 fl) karf'kjksef.k] yhykorh] chtxf.kre~] dj.kdqrwgy

1227 AD Jh/kjkpk;Z y?kqdspjflf)

1376 AD ijes'oj ¼dsjy½ n`Xxxf.kr] xksynhfidk] xzg.keankj
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izkphuHkkjresaxf.kr
dky&[k.M xf.kr , oaxf.krK

3000 - 1500 BC baMlLdsy] yEckbZrFkkHkkjekiu rFkkekudhdj.kA

1500 - 500 BC osn] osnkaxrFkk' kqYclw=] ' kCn&vad] [ kxksy'kkL= dk izkjaHk] vadxf.krh; 
fØ;k;sa] osfndT;kfefr
xf.krK& ckS/kk;u] vkiLrEHk] dkR;k;u

500 - 200 BC tSuxf.kr dk izknqHkkZo] vad&fl ) kUr] ijE;wVs'ku&dkEchus'ku] ckbuksfe;y
fl) kar] fiaxy&panklw=] es#&izLrj

200 BC - 400 AD c{kyheSU;wfLdzIV] xf.krh; fØ;kvksadsfu;e] ' kwU; dk izFkeiz;ksx] ljy
chtxf.kr] vKkr jkf'kizfrfuf/kRo] _. k&fpUgladYiuk

400 - 1200 AD Hkkjrh; xf.kr dk mRd`"Vdky
xf.krK& vk;ZHkV~V¼vk;ZHkV~Vh;e~½] ojkgfefgj¼iapfl)kafrdk½] Hkk"djkpk;Z&1] 
czg~exqIr] Jh/kj] egkohj] Hkk"djkpk;Z&2 ¼fl)karf'kjksef.k] vk;ZHkV~Vh; Hkk"; 
rFkkegkHkk";½

lw; Zdhfdj .kksaesalkr jaxgSaA

vL; okeL; ifyrL ; gksrqLrL; Hkzkrke/; eksvLR; 'u%A
r`rh; ksHkzkrk?k`ri`"BksvL; k=ki'; afo'ifralIriq=e~AA

¼_x~osn1-164-1½

bu lqUnj,oatxikyd gksrk¼lw; Znso½dksgeuslkr iq=ksa¼lIro.khZfdj .kks½
lfgr ns[kkgSAbu ¼lw; Znso½ds e/; e ¼e/; &vUrfj{kesagjusokyk½HkkbZ
loZO; kihok; qnsogSaAmudsrhljs HkkbZrstLohihBokysgSaA
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dksijfudl ¼1473&1543½ ds dky rd [kxksyh; fi.Mksa dh xfr dk iFk o`Rrh; ekurs FksA 
ts- dSiyj ¼1571&1630 bZ-½ us izFke ckj 1609 bZ- esa nh?kZo`Rrh; iFk gksuk crk;kA

[kxksyh; fi.Mksa ds xfr dk iFk f=ukfHkpØh; (nh?kZo`Rrh;] Elliptical) gSA

lIr ; qtfUrjFkesdpØesdksv'oksogfr lIrukekA
f=ukfHkpØetjeuoZa; =sekfo'okHkqoukfurLFkq%A

¼_x~osn1-164-2½

,d pØ ¼lforkdsiks"k.k pØ½okysjFkls ; s
lkrksatqM+sgSaAlkr ukeksa¼jaxksa½okyk,d ¼fdj.k
: ih½v'o bl pdz dks pykrk gSArhu
ukfHk; ksa¼dsUnzd½vFkok/kqfj; ksaokykpg dkypdz
lrr xfr'khy vfouk'khvkSjf'kfFkyrkjfgr gSA
blh pØ dsvUnjleLr yksdfo|ekugSaA

czg~ek.Mdk dsUnzlw; ZgS

uSokLreuedZL; uksn;% loZnklr%Amn;kLreuk[;a fg n'kZukn'kZuajos%A
¼fo".kq iqjk.k] 2-8-15] egf"kZO;kl] osn&vuUrjdky½ 

okLroesalw;Zu rksmxrkgSvkSju vLr gksrkgSA;g izk;% oghajgrk gS] ek= mifLFkfr
vkSjvuqifLFkfriznf'kZrgksrhgSA

nk/kFkZi`fFkohefHkrkse;w[ kS%A¼;tqj~&vj.;de ~ 1-8-3] oSfnddky½
lw;Zi`Fohdksviuh vksjvkdf"kZrdjds j[ krkgSA

fe=ksnk/kkji`fFkoheqr|ke~Afe=% d`"Vh%A
¼;tqosZn] rSfRrjh; lafgrk3-4-10-34] oSfnddky½ 

lw;Zi`FohdksrFkkvU; [ kxksyh; fi.Mksadksviuh vksjvkdf"kZrdjds j[ krkgSA

iksyS.Mds[kxksyfon~dksijfudl ¼1473&1543½uslu~1543bZ- esacrk; k fd lw; Zczg~ek.M
dk dsUnzgSrFkki`FohvkSjvU; xzgblds pkjksavksjpDdj yxkrsgSaAif'peh foKkuds
bfrgkl esabls fo'ks"kfcUnqekukx; kgSA
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' kwU; D;kgS& l`f"Vdk vkfnvkSjvUr
¼vkdk'k] bfUnz;] fjDr LFkku] fNnz] } kj] vUrfj{k] LoxZ;k nsoyksd½

[ ksjFkL;A_x~0 8-91-7
d% lIr [ kkfufo rrnZ' kh"kZf.kAvFkoZ0 10-2-6
vafX/k [ke~A_x~0 10-156-3
fo"kkfg---x`.krs---[ ke~A_x~0 4-11-2
vksa[ka czg~eA;tq0 40-17

vads"kq' kwU;foU;klkn~ o`f)% L;kr~ rqn'kkf/kdkA
rLekn~ Ks;kfo'ks"ks.k] vadkukaokeuksxfr%AA& i|jRuekfydk

' kwU; vkSjvuUr

vksa[ka czg~eA;tq0 40-17

o/kknkSfo;r ~ [kL; [ka [ksu?kkrsA
[ kgkjksHkosr~ [ksuHkDr'pjkf'k%A
v;euUrksjkf'k% [kgj bR;qP;rsA& chtxf.kr ' yksd3

vfLeu~ fodkj% [kgjsu jk'kkS&
vfi izfo"Vs"ofifu%l`rs"kqA
cgq"ofiL;kn~ y;&l`f"V&dkys·&
uUrs·P;qrsHkwrx.ks"kq; n~or~A& chtxf.kr ' yksd4

¼Hkk"djkpk;Z f}rh; 1150 bZLoh½
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n'keyo iz.kkyh

n'kkofuH;ks n'kd{;sH;ks
n'k;ksD=ksH;ks n'k;kstusH;%A

n'kkHkh'kqH;ks vpZrktjsH;%A
n'k /kqjks n'k ;qDrk ogn~H;%AA
rs vnz;ks n'k;U=kl vk'ko&
Lrs"kkek/kkua i;sZfr g;Zre~AA & 

_x~0 10-94-7 vkSj 8

'kqYc&lw=e~vFkkZr~ckS/kk; u izes; &

nh?kZprqjJL; k{.k; kjTtq%ik'oZekuhfr ; Z³~ekuhp
; Ri`FkXHkwrsdq#rLrnqHk; adjksfrA

¼'kqYc&lw=e~ 1-48 ckS/kk;u 800 ch-lh-½
¼vkiLrEc~ 1-4   rFkk  dkR;k;u 2-11½

fdlh vk;r dh yEckbZ rFkk pkSM+kbZ ds oxksZa dk ;ksx 
mldh fod.kZ ds oxZ ds cjkcj gksrk gSA a2 + b2 = 

c2

��;wukuh xf.krK ikbFkkxksjl us ckS/kk;u ls yxHkx 
200 o"kZ i'pkr~ ;gh izes; fn;k��
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vk;ZHkV~V&1  ¼476&550 AD½ 
xzUFk& vk;ZHkV~Vh;e~ rFkk vk;ZHkV~V fl)karA 
^i`Foh lw;Z ds pkjksa vksj ?kwerh gS* dk izfriknuA 

Aryabhatta
(�a476-550 AD)vuqyksexfrukSZLFk% i';R;pya foyksexa ;}r~A

vpykfu Hkkfu r}r~ leif'pexkfu yadk;ke~AA
vFkkZr~tSlsxfr'khy ukSdkesacSBsgq,O; fDr dksfdukjsdsfLFkjo`{k

vkfnoLrq,¡ihNsdh vksjHkkxrhgqbZfn[krhgSa]mlh izdkj xfr'khy i`Foh
¼yadkvFkkZrHkwe/; js[kk½ij fLFkrO; fDr dksvpy lw; Zvkfnu{k=if'pe
dh vksjxfr djrs gq,izrhrgksrsgSaAvFkkZr~lw; ZfLFkjgS]i`Fohmldspkjksa
vksjxfr djrh gSA

¼yxHkx 1000 o"kZ ckn dksijfudl]1473&1542½

xzgksa dh xfr ds fu;e ¼vk;ZHkV~V½
d{;k izfre.Myxk HkzefUr losZ xzgk% Lopkjs.kA 
eUnksPpknuqykseaa izfrykseapSo 'kh?kzksPpkr~AA

&vk;ZHkV~Vh;e~] dykfØ;kikn% 3-17] vk;ZHkV~V 499 , -Mh-

e/;e xzg viuh d{kk ij rFkk eq[; xzg vius o`Rr esa ?kwers gSaA 

teZu [kxksyfon~ ts- dsiyj us xzgksa dh xfr ds fu;e dk 
izfriknu 1609 , -Mh- esa fd;kA  
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ikbZ���S��dk eku&

prqjkf/kda'kre"Vxq.ka}k"kf"VLrFkklglzk.kke~A
v; qr}; fo"dkEHkL; klUukso`Rrifj.kkg%AA

¼vk;ZHkV~Vh;e~ xf.krin% 2-10] vk;ZHkV~V 499 , -Mh-½

tc 100$ 4 dks8 ls xq.kkdjds 62000esatksM+ktkrk gSrks
20000O; kl okyso`Rrdhifjf/k izkIrgksrhgSA

C = [(100+ 4) �u8] + 62000= 62832
rFkkd = 20000

blfy,] �S= C / d
= 3.1416

ikbZ���S��dk eku&
xf.krK dky ikbZ dk eku

egkohj 850 AD (10)1/2

Hkk"djkpk;Z&2 1150 AD 3927 / 1250

uhyd.B lksek;kth
��ra= laxzg%��

1444-1545 AD 28,27,43,33,88,233 / 9 �u(10)11

(ek/kokpk;Z] Infinite series for �S)

'kadjokfj;kj 1500-1560 AD 104348/ 33215

JohnWallis 1655 AD Infinite series for �S

Abraham Sharp 1717 AD Infinite series for �S

iqrqeu lksek;kth1732 AD 31,415,926,536 / (10)10

'kadj oeZu 1823 AD 314,159,265,358,979,324 / (10)17

jkekuqte~ 1887-1920 AD vusd foy{k.klw= fn;s] ftuls �Sds 
eku 3]7]8]14] ------] 31 n'keyo LFkku rd 
izkIr gq,A
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ojkgfefgj¼6Bh 'krkCnh AD½ 
• izfl) T;ksfr"kkpk;ZA
• foØekfnR; ds njckj ds ukS&jRuksa esaA
• izfl) jpuk % o`gRlafgrk] iapfl)kafrdkA

Method of graduated 
calculation.
iap&fl)kafrdk ¼505 ,-Mh½ 
esa of.kZrA

• ;g rduhd oSfnddky dh 
gSA
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This fascimile is from the 
Pancha-siddhantika (Five Principles) 
of Varahmihir dated around early
6th century. This text graphically 
shows how eclipses are to be 
calculated. Thus this text 
foreshadows what Westeren 
Astronomers propounded nearly 
one thousand years later

HkkLdjkpk;Z&2
¼1114&1185 AD, foTtkfnr] tyxkao] egkjk"Vª½

• U;wVuls 550 o"kZigys
xq#Rokd"kZ.kdsfu;e dk
izfriknuA

• xzUFk& fl) karf'kjksef.k] 
ftlds nksHkkxgSa& 
(i) xksyk&v/;k; ¼[kxksy'kkL=½ 
(ii) xzg&xf.krA

Bhaskaracharaya-II
(1114-1185 CE)
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Hkk"djkpk;Z % xq#Rokd"kZ.k
vkd`f"V'kfDr'p egh r;k ;r~ 

[kLFka xq# LokfHkeq[ka Lo'kDR;kA
vkd`";rs rRirrho Hkkfr 

les leUrkr~ Do irfRo;a [ksAA 
& fl)karf'kjksef.k] xksyk/;k;] Hkqoudks'k 6 ¼Hkk"djkpk;Z&2] 1150 , -Mh-½

i`Fohesavkd"kZ.k 'kfDr gS]vr %og Åij dh gj HkkjhoLrqdksviuh vksj
[khaprhgSAog oLrqi`Fohij fxjrh gqbZlh yxrh gSAi`FohLo; alw; Zvkfnds
vkd"kZ.k ls : dhgqbZgSAvr %og fujk/kkjvkdk'kesafLFkrgSrFkkviusLFkku
ls u gVrhgSvkSju fxjrh gS]cfYdviuh dhyhij ?kwerhgSA

U;wVu ¼1642&1728 , -Mh-½ us Hkk"djkpk;Z&2 ls yxHkx 550 o"kksZa ckn 
xq#Rokd"kZ.k ds fu;e dk izfriknu fd;kA

U; wVu\

xzgksa }kjk lw;Z dh ifjØek dk dky ¼Hkk"djkpk;Z½
xzg Hkk"djkpk;Z dk eku vk/kqfud eku

i`Foh 365-259 fnu 365-256 fnu

pUnzek 27-322 fnu 27-322 fnu

eklZ 1-881 o"kZ 1-881 o"kZ

tqfiVj 11-861 o"kZ 11-862 o"kZ

lSVuZ 29-477 o"kZ 29-458 o"kZ

Hkk"djkpk; Zusvius xzUFkfl)kUr f'kjksef.k¼12oha'krkCnh½esai`Foh}kjk lw; Zdh
ifjØek esayxus okysle ; dh x.kuk365-25756484fnu dhA if'peh
[kxksyfon~LekVZus; g x.kukyxHkx500o"kZi'pkr~dhA
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nPr dk eku&
LFkkukUresdkfnp; kad?kkr%la[; kfoHksnkfu; rSL; qjadS%A
HkDrks·³~dfeR; kadleklfu?u%LFkkus"kq; qDrksfefrla; qfr%L; kr~AA

; koRLFkkus"kqrqY; kadkLrn~HksnSLrqi`Fkd~d`rS%A
izkXHksnkfog`rkHksnkLRla[; SD; ap iwoZor~AA

yhykorh] vadik'k%] 33-1] 3-4 ¼Hkk"djkpk;Z&2] 1150 , -Mh-½

(i)    n fHkUu&fHkUu oLrqvksa dks n LFkkuksa esa fdrus izdkj ls j[kk 

tk ldrk gS& 1 �u2 �u3 �u4 �u5 �u.................. �un

(ii)  n oLrqvksa esa ,d oLrq r ckj vkrh gS rks dqy Permutations

vFkkZr~ nPr dk eku gS& 
(1 �u2 �u3 �u4 �u.... �un) / (1 �u2 �u3 �u4 �u.....�ur)

• Hkkjrh; bfrgkl dse/; dky esaHkkLdjkpk; Zdh iq=hyhykorh
dk mYys[kvkrk gS]ftls firk HkkLdjkpk; Zus^ikVhxf.kr*
i<+k; k rFkkviuh iqLrd ds^ikVhxf.kr* Hkkxdk ukeHkh
^yhykorh*j[kkA

• fo}kuksadk ,slk Hkher gSfd firk ls ^ikVhxf.kr* i<+dj
yhykorhuŝ fl)karf'kjksef.k*dkyhykorhHkkxLo; afy[kkA

• Hkk"djkpk; Zdhpkj ihf<+; ksadsxf.kr'kkL=dk mikld gksusdk
mYys[kfeyrkgS&firk ekgs'oj]iq=y{eh/kjrFkkikS=paxnsoA

• lu~ 1587bZ-esavdcj dsnjckjhdfo QSthusyhykorhdk
Qkjlhesavuqoknfd; kA

• yhykorhdk vaxzsthesavuqokn1816esats-VsyjusrFkk1817bZa-
esagsujhFkkWeldksyczqdusfd; kA
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nCr dk eku&

,dk|sdksRrjr% in~ew/oZ/k; Zr% ØeksRØe'k%A
LFkkI; izfrykse?uaizfrykse?usuHkkftralkje~AA

¼xf.kr&lkj&laxzg] 6-218] egkohjkpk;Z 850 ,-Mh-½

n nh gqbZ oLrqvksa esa ls r oLrqvksa ds p;u ds izdkj] vFkkZr~ nCr dk eku&
n(n-1) (n-2) (n-3) ..........(n-r+1)
1 �u2 �u3 �u4 �u.....................�ur

��;gh lw= ik'pkR; xf.krK Herigone us lu~ 1634 bZ- esa fn;k��

czãxqIrizes; &
d.kkZfJrHkqt?kkrSD; eqHkoFkkU; ksU; Hkkftraxq.kosr~A
; ksxsuHkqtizfrHkqto/k; ks%d.kkSZinsfo"kesAA

¼czã&LQqV&fl)kUr% 12-28 czãxqIr 628 ,-Mh-½

fo"keprqHkqZtdsfod.kksZadh yEckbZdk ekufuEulw=ksa
dsvuqlkjgksrkgS&

yxHkx 1000 o"kZ ckn ;wjksih; xf.krK W. Snell  ��1619 , -Mh-�� us 
blh izes; dk iquiZzfriknu fd;kA
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czãxqIrprqHkqZt&

tkR; } ; dksfVHkqtk%ijd .kZxq.kk%Hkqtk'prqfoZ"kesA
vf/kdksHkweqZ[kaghuksckgqf}r; aHkqtkoU; kSAA

¼czã&LQqV&fl)kUr% 12-38 czãxqIr 628 , -Mh-½

nksledks.k f=Hkqtksadsvk/kkjrFkkÅ¡pkbZdks,d&nwljsdsd.kZls
xq.kkdjus ij pdzh; prqHkqZtdh vleku Hkqtk,¡izkIr gksrhgSaA
mnkgj.k dsfy, fp= dsvuqlkj nksledks.k f=Hktftudh Hkqtk,a3]
4] 5 rFkk5] 12] 13gSa]mudspdzh; prqHkqZtdhHkqtk,agksaxh5 �u 5 � 
25] 5 �u 12� 60] 13�u 3 � 39rFkk13�u 4 � 52- ,slsprqHkqZt
dksczg~exqIrprqHkqZtdgrsgSaA

yxHkx 1100 o"kZ ckn ;wjksih; xf.krK Eular ��1707&1783 ,-Mh-�� us 
,sls prqHkZqt dk o.kZu fd;kA 

pØh; prqHkqZtrFkkf=Hkqtdk {ks=Qy&

LFkwyQyaf=prqHkqZtckgqizfrckgq; ksxny?kkr%A
Hkqt; ksxk/kZprq"V; Hkqtksu?kkrkr~inalw{ee~AA

¼czã&LQqV&fl)kUr% 12-21 czãxqIr 628 ,-Mh-½

fdlh pdzh; prqHkZqtrFkkf=Hkqtds{ks=Qydslw=fuEukuqlkjgSa&
1- prqHkZqtdsfy, %{ks=Qy� [(s-a) (s-b) (s-c) (s-d)]1/2

tgk¡2 s = (a + b + c + d)
2- fdlh f=Hkqtdsfy, %{ks=Qy� [s(s-a) (s-b) (s-c)]1/2

tgk¡2 s = (a + b + c)

;|fi czg~exqIr us pdzh; prqHkqZt dk mYys[k ugha fd;k Fkk] fdUrq lUnHkZ ls ;g Li"V 
gSA egkohjkpk;Z ��850 ,-Mh-½ dks bldk Kku FkkA
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1- ek/kodhT; k(sine)rFkkdksT; k(cosine)Jsf.k; kWa
¼;qfDrHkk"k% 6-12&13] T;s"Bnso% 1500&1610 , -Mh-½

¼U;wVu 1642&1728 , -Mh-½
¼czqd Vsyj 1685&1731 , -Mh-½

2- ek/kodhLi'kZT; k(tangent)Jsf.k; kWa
¼fdz;kdzedkjh 2-40 iqrqeu lksek;kth 1350&1410 , -Mh-½

¼tsEl xzsxksjh 1638 , -Mh-½
¼th-MCY;w- yhfCuRt 1644 , -Mh-½

AYURVEDA



21

• Ayurveda is the earliest 
school of medicine known 
to humans. 

• Charaka, the father of 
medicine, consolidated 
Ayurveda 2500 years ago. 

pjd lafgrkesaxHkZfu/kZj.k

xHkZLFkpRokfjprqfoZ/kkfuHkwrkfuekrkfir`lEHkokfuA
vkgkjtU;kRed`rkfupSoloZL; lokZf.kHkofUrnsgsAA

pjd lafgrk& ' kjhjLFkkue~ 2-26 ¼500 bZ-iw-½

xHkZL; f'k'kqdsfu/kkZj.kesapkj iz/kkudkjd gksrsgSa&

1- ekrk2- firk 3- vkgkj 4- Lo;a
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fof'k"Vxq.k ;qDr lUrku 
Reproduction & heredity beliefs of the Hindus based on their sacred books.  

(Alain F Corcus)
The Journal of Heridity (American Genetic Association) 75:152-154 (1984)

euqLe`fr] c`gRlafgrk ¼ojkfefgj½ ,oa c`gnkj.;d mifu"kn~
1- xkSjo.kZ iw.kkZ;q] ,d osn tkuus okys iq=izkfIr gsrq nw/k pkoy vkSj ?kh ds lkFk iRuh lfgr Lo;a [kk;saA
2- dfiy o.kZ nks osn dk tkudkj iw.kkZ;q iq= izkfIr gsrq ngh pkoy&?kh ds lkFk iRuh lfgr [kk;s
3- ';keo.kZ rhu osn dk tkudkj iw.kkZ;q iq= izkfIr gsrq ty esa pkoy&?kh ds lkFk iRuh lfgr [kk;sA
4- tks pkgrs gSa fd iw.kZ vk;q"; okyh fonq"kh dU;k gks rks fry pkoy dh f[kpM+h cukdj iRuh dks f[kykuk 

pkfg;sA
5- tks pkgrs gksa fd esjk iq= izfl) fo}ku~ pkjksa osnksa dk tkudkj cus] rks mM+n] pkoy dh f[kpM+h cukdj _"kHk 

uked vkS"kf/k feykdj ?kh ds lkFk iRuh lfgr [kk;saA
Qzkal rFkk dukMk ds MkDVjksa us mijksDr ij iz;ksx djds mUgsa lR; ik;k gSA
�ƒ LVkyoksLdh ¼Qzkal½ 36 iz;ksxksa esa 31 lQy ¼86 izfr'kr½
�ƒ ykjsu ¼teZuh½ 234 iz;ksxksa esa 181 lQy ¼81 izfr'kr½
egRowi.kZ & fyax fu/kkZj.k esa eSXuhf'k;e~] iksVSf'k;e] dSfY'k;e vkSj lksfM;e dh Hkwfedk gSA iksVSf'k;e ,oa lksfM;e 

dh vf/kdrk rFkk dSfY'k;e dh deh ls iq= blds foijhr iq=h

• � �Õ�.�Õ�•���ž�ã���™�i���™�!���€�/ ���j�”�•�!��
�•�/�@

• �`�“�€�/ ���€�!�›��� �̃E���Ó�“�à���“���ž�ã���™��
�i���™�!�f�2���€�'���‡�!�•�"���•�"�2��–
cesareans, cataract, 
artificial limbs, fractures, 
urinary stones and even 
plastic surgery and brain 
surgery. 

• �—�!�š�•��� �̃E���$�!�…�"�“���€�!�›��� �̃E��
�Ó�“�æ���…�/�•�€���€�!���$�™�*�‚���i�€�™�!��
�‡�!�•�!���•�!�@

• jktk Hkkst dks muds diky dh 'kY;fdz;k ds iwoZ lEeksfguh uke dk pw.kZ 
lqa?kkdj vpsr fd;k x;k FkkA & HkkstizcU/k ¼927bZ-½
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• �˜�¡�j�Ÿ�[��� �Õ�.�Õ�•���n�•�!�š�!���ž�ã���™��
�i���™�!���¡�/�•�Õ��125 �$�€�!�š���€�/ ��
�`�”�€�š�Ž�I���€�/ ���`�”�™�*�‚���€�!��
�•�Ž�[�“���¡�0�@��

• �˜�¡�j�Ÿ�[��� �Õ�.�Õ�•���€�/ ���€�!�›���€�/ ��
�l�…�i�€�×��� �€�I���€�*���Ó�“�à���“��
�j�•�’�!�j�2���€�!��� �à���™�€���£�!�“��
�¡�*�“�/���€�!���•�Ž�[�“���¡�0��–
anatomy, physiology, 
etiology, embryology, 
digestion, metabolism, 
genetics and immunity

lqJqrlafgrkesavk¡rdh 'kY;fØ;k

c) xqnsifjlzkfof.k p fLuX/kfLoUuL; kH; DrL; k/kksukHksokZe'prqj³ ~xqyeigk; jksejkT; k mnja
ikVf; Rokprqj³ ~xqyizek.kU; L=kf.k fu"d̀ "; fujh{; c) xqnL; kU=izfrjks/kdj'ekuackyaok·iksg~;
eytkra ok rrks e/kqlfiZH; kZeH; T; kU=kf.k ; FkkLFkkuaLFkkif; Rokckg~; aoz.keqnjL; lhO; sr~A
ifjlzkfo.; I; soeso' kY; eqn~/k`R; kU=lzkoku~la'kks/; ] rfPNnzek=kalek/kk; dkyfiihfydkfHknZa'k; sr~]
n"Vsp rklkadk; kuigjsUuf'kjkafl] rr %iwoZor~ lhO; sr~]lU/kkuap ; FkksDradkj; sr~]
; "Vhe/kqdfeJ; k p d`".ke`nk·ofyI; cU/ksuksipjsr~] rrks fuokrekxkja
izos'; kpkfjdeqifn'ks} kl; sPpSuarSynzks.; kalfiZnzks.; kaoki ; kso`fÙkfefrAA17AA

lqJqrlafgrk& fpfdRlkLFkkue~ 14-17 ¼500 bZ-iw-½
c) ksnjvkSjifjlzkohmnj dhfpfdRlkesa' kY; deZ(Laparotomyfor intestinalobstructionand perforation)– c) ksnjls ihfM+rjksxhvkSj

ifjlzkoh&mnjhO; fDr (Case of intestinal obstruction and intestinal perforation) dk Lusgu(Oleation) Losnu(Sudation) vkSjvH; ax
(Annointed) djus ds mijkUrukfHkls uhpsjksejkft(Hairy line, midline) ls ckbZavksjpkj vaxqyNksM+djmnj dk ikVu deZdj
(Abdomenshouldincised)pkj vaxqyyEchvU= dksckgjfudky ysavkSjmldk fujh{k.kdjsaAvU= esa#dkoViSnkdjusokysiRFkj] ckyvkfn
; keykfntksHkhgksmlsnwjdj vU= dkse/kq&?k`rls vH; axdj iqu%; FkkLFkkuLFkkfirdj nsavkSjmnjckg~; oz.k(Externalabdominalwound)
dk lhou dj nsaA

ifjlzkohmnj dk ' kY; deZ& ifjlzkoh(Perforation) mnj esaHkh' kL=kdeZblh izdkj djsavkSj' kY; dksfudky dj vU=lzkoksa
(Intestinal discharges)dkslkQ dj nsaArnuUrj vkarksads fNnzdkslek/kk; vFkkZr~ikl&ikl feykdj d`".k o.kZdh phafV; ksals dVok; sa
¼^edksZVSnZa'k; sr~fNnze~*& ok-fp-15A110½vkSjmUgsaxzhokij ls dkVnsa¼^yXus"kqpk·gjsr~dk; e~*&ok-½rFkkf'kjksadksoghayxk jgusnsaArRi'pkr~oz.kdk
iwoZor~lhou deZdj nsarFkkvU; lU/kkudk; Z(Reparativemeasures)HkhiwoZof.kZrdsvuqlkjdjsaAfQj oz.kdkseqygBhpw.kZfefJrdkyhfeV~Vh
ls ysi dj nsavkSjiV~Vhck¡/knsaArnuUrj jksxhdksrst gokjfgr Hkouesaj[ ksavkSji'pkr ~deZls lEcfU/kr vkns'knsaAjksxhdksrSynzks.kh; k?k`rnzks.kh
esaj[ ksarFkknqX/k&vkgkjnsAA17AA
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lqJqrlafgrkesao`DdiFkjhdh 'kY;fØ;k

rr %lO; sik'osZlsouh; oek=s.k eqDrk·opkj; sPNL='ejhizek.kanf{k.krksokfØ; klkSd; ZgsrksfjR; sds] ; Fkklk u
fHk|rspw.; ZrsokrFkkiz; rsr] pw.kZeYieI; ofLFkrafg iqu%ifjo`f) esfr] rLekr~leLrkexzoD=s.kknnhr( L=h.kkarq
cfLrik'oZxrksxHkkZ'k; %lfUud"V%] rLekr~rklkeqRlaxoPNL=aikr ; sr~]vrks·U; Fkk[ kYoklkaew=lzkohoz.kksHkosr~(
iq#"kL; okew=izlsd{k.kukUew={kj.ke~(v'ejhoz.kkn`rsfHkUukscfLrjsdk/kk·fiu Hkofr] f}/kkfHkUucfLrjk'efjdksu
fl/ ; fr ] v'ejhoz.kfufeÙkesd/kkfHkUucfLrthZofr] fØ; kH; klkPNL=fofgrPNsnkr~fu%L; Unifjò)RokPp' kY; L; sfrA
mn~/k`r'kY; arw".kksndnzks.; keoxkg~; Losn; sr~]rFkkfg cfLrjl`tk u iw; Zrs] iw.ksZok {khjò{kd"kk; aiq"ius=s.k
fon/; kr~AA3AA

lqJqrlafgrk& fpfdRlkLFkkue~ 7-33 ¼500 bZ-iw-½

iz/kkudeZ(Operativeprocedure)& blds i'pkr ~lsouhls ckbZavksj; oek= (Barley width) NksM+djv'ejh ds
izek.kdscjkcj Hksnu(Incision) djsaAdqNdh lEefr ls ; g HksnunkfguhvksjvFkokft/ kj lqfo/kkgksdjuk pkfg,A, slkiz; Ru
djsafd v'ejh u rksVqdM+s&VqdM+sgksvkSju mldk pwjkghgks] D; ksafdpw.kZFkksM+kHkhew=k'k; esajg tk; rksv'ejh iqu%gkstkrh
gSAvr %vxzoØ(Scoopelike instrumet) ls leLr v'ejh dksfudkysaA

fL=; ksaesa' kL=&iz; ksxesalko/kkuh& fL=; ksaesaew=k'k; dslehi ghxHkkZ'k; gksrkgSAvr %muesa' kL=iz; ksxÅij dh vksj
(Upwards)dksdjsa¼ihNsdh vksjdks@Posteriorlyugha½vU; FkkfL=; ksaesaew=lzkohoz.k (Urine dischargingulcers) gks
tkrk gSAiq#"kksaesaHkhew=izlsd (Trigone of the bladder)dsHksnuls ew={kj.k (Leakageof urine) gksrkjgrk gSAv'ejh
dksfudkyusdsfy, fd; sx; sHksnudsvfrfjDr ; fn ew=k'k; dk HksnugksrkgSrks; g ?kkrdgSAblh izdkjnksLFkkuksaij fHkUu
cfLr ¼cfLrdk Hksnu½gksrksoz.kBhdughagksrkgSA

lqJqrlafgrkesaIykfLVdltZjh

fo'ysf"krk; kLRoFkukfldk; ko{; kfela/kkufof/ka; Fkkor~Auklkizek.ke~i`fFkoh#gk.kka] i =ax`ghRokRooyfEcrL; AA

rsuizek.ksufg x.Mik'okZnqRd`R; c)aRoFkukfldkxze~Afofy[ ; pk'kqizfrlUn/khrrr ~lk/kqcU/kSfHkZ"kxizer%AA

lqlafgralE; xrks; FkkoUukMh} ; sukfHkleh{; cn~/okAizksUuE; pSukeopw.kZ; sÙkqirax; "Vhe/kqdkatuS'pAA

laNk| lE; d~fipqukflrsu rSysuflapsnld`fÙkykuke~A?k`rapik ;̧ %l uj%lqth.ksZfLuX/kksfojsP; %l ; Fkksins'ke~AA

: <ap lU/kueqikxraL; kr~rn/kZ'ks"karqiqufuZd`Ursr~AghukaiquoZ/kZf; rqa; rsr lekap dq; kZnfro`)ekalke~AA
lqJqrlafgrk& lw=LFkkue~ 16-28&32 ¼500 bZ-iw-½

fNnzukfldk dh lU/kku&fof/k& vc ukfldkdV tkusdscknmldh lU/kku&fof/kdk o.kZudjsaxsAuklkds
dVsHkkxdscjkcj dk isM+dk iÙkkysdj mlhdsvkdkj&izdkjdk eaklxky (Cheek)ij ls bl izdkjdk dkVs
fd og ,d vksjxky ls tqM+kjgsvkSjnwljhvksjdsHkkxdksuklk dslVs Hkkxij ] uklkxzdksdqN[ kqjpdj
(Making the noseraw) dq'ky' kY; fpfdRld lko/kkuhiwoZdlhou deZdj tksM+nsAtc bl izdkjuklk dks
izkd`r: i nsdj rFkkfLFkjdj fn; k tkrk gSrksnksukfM+; ksa¼ufydkvksa½dksuklkjU/kzksaesaizfo"Vdj rFkkÅij
mBkdjck¡/kfn; k tkrk gSvkSjÅij ls jDrpUnu] eqygBhvkSjjlkatu dk pw.kZfNM+ddjrFkklQsndiM+sls
<ddj fryrSy ls fujUrj fipqls flapudjsAjksxhdks?k`rfiykosavkSjth.kZgkstkusij fof/kiwoZdfojspudjkosaA
tc bl izdkjtksM+kx; kHkkxHkyhizdkj jksfgr(Healed)gkstk; rksxky ls tqM+sHkkxdksdkVfn; ktkrk gSA
bl izdkj lU/kkudjusij ; fn uklk NksVhvFkokcM+hgksx; hgksrksvko'; drkuqlkjNksVhdksc<+kdj vkSjcM+h
dks?kVkdjuklkdksLokHkkfod: i nsosaAA
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�š�È�• � �2�…�š�Ž
(� �Õ�.�Õ�• � �2�Ñ�¡�•�! � �×���è�•�!�“�˜ �Q �C�F.�E)
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�ž�š�#�š�˜�¡�š�¡�è�•�”�[�™�Ó�• �•�’�[�™�Ó�• �’�!�š�™�Ó�• �™�!�”�™�Ó�• �…�!�ú�¡�/�•�Õ�€�/ �“ �€�˜�[�Ž�!�@ �•�è�™ �ž�š�#�š�˜�“�Õ� �š�•�*�M�“�Õ�˜�!�“�!�n 
�‚�Ó�•�ý�”�›�¢�Ó�™�•�å�™�! �¢�™�•�Ù�j�¨�•�0�€�Ù �•�/:�@ �•�Ô�è�˜�“ �Q � �•�[�ž�š�#�š�!�•�™�•�‘�*�Ÿ�’�!�•�Õ�˜�›�!�ž�™�!�“�Õ� �!�Ð�š�h�Ž �š� �/ �Ô�‡�£�!� �!-�i�€�˜�™�2 
� �+�˜�™�è�•�/�‡� :? �^�Ó�•�@ �\���*�Í�™�•�/– �   �•�›�Õ �!�•�!�“�Õ� �!�š�# �è�“�/�¡�“�‡�"�•�“�•�”�[�Ž�’�!�š�Ž�!�Ñ�‘�g�—�j�•�[�ž�/�Ÿ�0: � �+�à�™ 
�^�×�™�•�‚�à�™�•�/�@�@�E�@�@

�]�¡�!�š �€�! �‡�* �•�/�‡�*�˜�™ �•�•�! �j�•�Œ�!�Ñ�‘ �˜�›�š�Ñ�¡�• �”�š�  ̃ � �×�ê�˜ (Extremely fine, the end productsof digestion,
probablyin themolecularstage) �—�!�‚ �¡�0 �`� �/ �š�  �€�¡�•�/ �¡�G�@
�`�   �š�  �€�! �è�•�!�“ �ÿ�‘�™ �¡�0�@ �•�¡ �ÿ�‘�™ � �/ �a�”�š �€�* �‡�!�“�/ �•�!�›�# �‘�  , �“�"�…�/ �€�* �‡�!�“�/ �•�!�›�# �‘�   �k�š �Ó�•�š�†�$ �‡�!�“�/ �•�!�›�# 
�…�!�š �’�˜�Ó�“�™�I �˜�E �$�j�•�ç�Š �¡�*�€�š � �!�š�/ �ž�š�#�š �€�! �i�€� �" �\�£�!�•�€�˜�[(Inscrutable) �n�•�!�š�! �\�¡�Ó�“�[�ž (Functioning
constantly) �•�”�[�Ž �€�š�•�! �¡�0 (Nourishes), �•�Ù�j�¨ �€�š�•�! �¡�0 (Develops) �’�!�š�Ž �€�š�•�! �¡�0 (Maintains) �k�š �™�!�”�“ 
(�ž�Ô�È�• �€�* �–�“�!�™�/ �š�•�•�!) �€�š�•�! �¡�0�@ � �!�š�/ �ž�š�#�š �˜�E � �Ñ�…�š�Ž �€�š�•�/ �¡�Õ �f �`�   �š�  �€�' �‚�Ó�• �€�* �`� �€�/ �¢�™�j�•�€�!�š�I �f�•�2 
�•�Ù�j�¨�j�•�€�!�š�I (�¢�™�j�•�€�!�š �‡�0� �/ �š� �¢�™ �˜�E �ÿ�×�”�"�°�!�€�à�” �•�•�! �•�Ù�j�¨�j�•�€�!�š �‡�0� �/ �ÿ�‘�™�*�×�È�›�/�ž�!�Ñ�‘) � �/ �\�“�Õ�˜�!�“ �n�•�!�š�! 
�‡�!�“�“�! �…�!�Ñ�¡�f�@ � �!�š�/ �ž�š�#�š, �\�•�™�•, �‘�*�Ÿ, �’�!�•�Õ, �˜�› , �]�ž�™ �˜�E �•�”�[�Ž�!�Ñ�‘ �€�!�™�[ �€�š�“�/ �•�!�›�/ �`�   �š�  �€�/ � �à�–�Û�’ �˜�E 
�™�¡ �‡�!�“�“�/ �€�' �^�Í�†�! �¡�*�•�" �¡�0 �i�€ �•�¡ � �+�à�™ �¡�0 �™�! �•�0�‡� �@ �^�  � �à�–�Û�’ �˜�E �€�¡�! �‡�!�•�! �¡�0 �i�€ �!�• �þ�” �^�  �š�  �€�* 
�è�“�/�¡�“, �‡�"�•�“, �•�”�[�Ž �k�š �’�!�š�Ž �]�Ñ�‘ �j�•�ž�/�Ÿ�•�!�j�2 �€�/ �€�!�š�Ž � �+�à�™ �‡�!�“�“�! �…�!�Ñ�¡�f�@�@

�ÿ�‘�™�˜ �Q· �ÿ + �‘ + �™�˜ �Q· �¡�š�Ó�• + �‘�‘�!�Ó�• + �™�Ó�•�@
1. �˜�!�^�€�› � �j�•�[�•� – �è�”�/�“– 1553�_�è�•�" (�…�…�[ �˜�E �¡�×�™�! �€�š�! �‘�#) �D. �j�•�g�›�™�˜ �¡�!�•�6– �^�Ê�›�0�Ö�Œ 1628�_�è�•�"

egkHkkjr esa Dyksfuax
¼Mk- ckyd`".k x.kifr ekrkiqjdj½

�ƒ Xokfy;j esa 1941 esa tUeA
�ƒ xtjkjkts esfMdy dkyst ls ,e-,l -
�ƒ ekSykuk vktkn esfMdy dkyst fnYyh esa dk;Z
�ƒ 1991 esa 'kjhj ds vUnj gh u;k xHkkZ'k;@fdMuh rS;kj djus ij ys[k izdkf'kr
�ƒ 1996 esa vesfjdh isVsUV ds fy;s vkosnu
�ƒ ;g 'kks/k cht dksf'kdk ¼LVse lsy½ ij vk/kkfjr gS bldk [kqyklk 1999 esa fd;k
�ƒ 1996 esa vesfjdh isVsUV ds fy, muds vkosnu ds ckn vesfjdk esa LVse lsy ij 

dk;Z 'kq# gqvkA
Mk- ekrkiqjdj dk dguk gS fd bl 'kks/k ds fy, mUgsa egkHkkjr ds vkfnioZ esa of.kZr 

xkU/kkjh ds 100 iq=ksa ds tUe dh dFkk ls izsj.kk feyhA
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BOTANY 

�•�Ù �¢ �•�“�è�”�Ó�•�™�I �€�/ �˜�!�•�!-�j�”�•�! 
(�\ .�C.�D�C)

�j�•�¬�! �ž�š�è�™ �j�”�•�š�2 �”�‡�[�Û�™�2 �—�×�Ð�š�’�!�™� �˜ �Q �@
�j�•�¬�* �ç�•�è�™ �˜�!�•�š�2 �”�Ù �l�•�•�"�2 �—�×�Ð�š�•�”�[� �˜ �Q �@�@

�\�“�/�€ �$�€�!�š � �/ (�…�š�!�…�š) �’�!�š�€ �f�•�2 �”�*�Ÿ�€ �”�‡�[�Û�™ �€�* 
�¡�˜  �^�  ‘�ž�š’ �€�/ �j�”�•�! �€�/ �þ�” � �̃E �‡�!�“�•�/ �¡�G�@ �\�“�/�€ �$�€�!�š 
�€�/ �è�•�þ�” �‘�/�“�/ �•�!�›�# �”�Ù �Ø�•�" �€�* �—�" �¡�˜  �—�›�# �$�€�!�š �‡�!�“�•�/ 

�¡�G�@�@
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�•�Ù �¢ �•�“�è�”�Ó�•�™�I �€�/ �”�!�1�… �j�”�•�! 
(�\ .�C.�E.�C-�G)

�j�•�¬�! �ž�š�è�™ �j�”�•�š�2 �”�‡�[�Û�™�2 �ž�•�•�Ù �ç�Ö�™�˜ �Q �@ 
�•�/�“ �•�/ �•�Û�•�/�E�ž�2 �€�š�2 �”�Ù �l�•�å�™�!�2 �•�/ �Ó�“�Ÿ�/�…�“�2 �–�Ñ�¡�ç�Š�/ 

�\�è�•�Õ �–�!�g�›�Ó�•�@�@�C�@�@
(�b�j�Ÿ �€�¡�•�/ �¡�G) �^�  �ž�š�#�š �€�/ �‡�“�€ �ž�•�•�Ù �ç�Ž �”�‡�[�Û�™ 
� �/ �¡�˜  �—�›�#-�—�!�1�Ó�• �”�Ð�š�l�…�• �¡�G�@ �`� � �/ �•�Õ�˜�¡�!�š�/ (�ž�š 
�€�') �€�ã�™�!�Ž �€�' �€�!�˜�“�! �¡�0�@ �`�“� �/ �•�Õ�à�¡�!�š�! �j�•�ž�/�Ÿ 
� �/�…�“ �¡�* �k�š �ž���Õ (�j�•�€�!�š) �–�!�¡�š �Ó�“�€�› �‡�!�f�1�@

�j�•�¬�! �ž�š�è�™ �j�”�•�š�2 �g�˜���2 �ž�•�•�Ù �ç�Ö�™�˜ �Q �@ 
�j�•�¬�! �ž�š�è�™ �j�”�•�š�2 �•�ý�Ž�2 �ž�•�•�Ù �ç�Ö�™�˜ �Q �@ 
�j�•�¬�! �ž�š�è�™ �j�”�•�š�2 �…�Û�!�2 �ž�•�•�Ù �ç�Ö�™�˜ �Q �@ 
�j�•�¬�! �ž�š�è�™ �j�”�•�š�2 � �×�™�M �ž�•�•�Ù �ç�Ö�™�˜ �Q �@ 

�$�€�!�ž-� �2�æ�›�/�Ÿ�Ž

�$�•�˜ �•�0�£�!�Ó�“�€ �•�(�“ �¡�/�ã�˜�(�Û�Š (1577 � �/ 1664)
�$�™�*�‚ 1648� �̃E �•�/ �”�š�Û�•�Õ �`�“�€�' �˜�Ù �×�™�Õ �€�/ �”�æ�…�!�• 1740 � �̃E 
�$�€�!�g�ž�• �¡�Õ �f�@

(�”�Ù �ç�Š�›�/ 1772) �^�Û�‡�/�“ �¡�+�‡, �›�0�•�* �P �Ô�œ�‡�f 1785, 
�l�™�×���*�…�/�Š 1837, �›�#�Ò�–�‚ 1845, �¡�Õ �–�/�š �g�˜�…�/�› �k�Œ�‡�/�“ �¡�*�”�/â�š 
1985 (�“�*�–�/�› �”�Õ�š�è�€�!�š 1988)
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�b�Ê�•�/�‘ �•�•�! �™�‡�Õ�•�6�‘ �˜�E �$�€�!�ž-� �2�æ�›�/�Ÿ�Ž �€�! �•�Ž�[�“ 

�\�’�Õ�¢�• �Q �j�”�Ü�™�Õ�Ÿ�"�g�˜�Ÿ�˜ �Q �a�‡�M.�@
� �×�™�[�è�™ � �Ü�• �š�Ô�æ�˜�g�—:�@�@ - �b�‚ �Q. 8.72.16

�   �j�Ÿ�’�" : �”�…�Ó�• �j�•�æ�•�þ�”�!:�@ - �b�‚ �Q. 8.72.16
�‘�/ �•�è�×�•�! � �j�•�•�! �˜�Ú�•�!�M�“�×�•�Õâ

� �Õ�j�”�Ü�”�›�!�ß�™�è�×�•�+�Ÿ�’�"�ß�™:�@ - �™�‡�Õ. 6.2

�•�Ù �¢-�•�“�è�”�Ó�•�™�I �”�š � �×�™�[ �€�! �–�¡�Õ �• �$�—�!�• �”�°�•�! �¡�0�@ �b�Ê�•�/�‘ �€�/ �f�€ �˜�2�� � �̃E 
� �×�™�[ �€�' �i�€�š�Ž�I � �/ �$�€�!�ž-� �2�æ�›�/�Ÿ�Ž-�$�i���™�! (Photo-synthesis) �€�! � �2�€�/ �• 
�g�˜�›�•�! �¡�0�@ �˜�2�� �€�! �€�•�“  �¡�0 �i�€ �•�Ù �¢ � �×�™�[ �€�' � �!�• �š�2�‚ �€�' �i�€�š�Ž�I � �/ 
�ž�Ô�È�•�$�‘ �a�‡�!�[ �$�!�Ü�• �€�š�•�/ �¡�G�@ �\�Û�™ �˜�Û�� � �̃E �€�¡�! �‚�™�! �¡�0 �i�€ � �×�™�[ �€�/ �€�!�š�Ž 
�¡�# � �—�" �$�€�!�š �€�/ �•�Ù �¢-�•�“�è�”�Ó�•�™�I � �̃E �”�!�€ �i���™�! �¡�*�•�" �¡�0�@ �^� �" � �/ � �– �•�›  
�k�š �\�Û�“ �]�Ñ�‘ �”�€�•�/ �¡�G�@ � �×�™�[ �¡�# �•�› -�•�× �› �•�!�›�# � �—�" �j�Ÿ�l�’�™�I �€�* �ž�Ô�È�• 
�$�‘�!�“ �€�š�•�! �¡�0�@ � �×�™�[ �¡�# �\�”�“�" �a�ç�˜�! � �/ �•�›�I �]�Ñ�‘ � �̃E �˜�’�Õ�š�•�! �`�×�”�Û�“ 
�€�š�•�! �¡�0 �k�š �•�› -�•�× �› �€�'�•�Ù �j�¨�€�š�•�! �¡�0�@

�•�Ù �¢ �h�È� �"�‡�“ �‘�/�•�/ �¡�G 
(- �b�‚ �Q. �C�B.�K�C.�H�@)

�•�˜�*�Ÿ�’�"�‘�[�l�’�š�/ �‚�—�[�˜�Ù �Ô�×�•�™�2,
�•�˜�!�”�* �\�Ô�Ê�“�2 �‡�“�™�Û�• �˜�!�•�š:�@
�•�g�˜�• �Q � �˜�!�“�2 �•�Ó�“�“�æ�… �•�"�ý�’�*-
�\�Û�•�•�[�•�"�æ�… � �Õ�•�•�/ �… �j�•�æ�•�¡�!�@�@ 

�b�Ê�•�/�‘ �k�š � �!�˜�•�/�‘ �€�! �€�•�“  �¡�0 �i�€ �•�Ù �¢�I �€�/ �\�Û�‘�š �\�Ô�Ê�“ (Oxygen) �¡�0�@�•�Ù �¢ �\�”�“�" �«�° � �/ 
�‡�* �‡�›  �•�"�…�•�/ �¡�G, �`�   �‡�›  � �/ �™�¡ �\�Ô�Ê�“ (Oxygen) �•�0�™�!�š �¡�*�•�" �¡�0�@ � �—�" �•�Ù �¢, �›�•�! �k�š 
�•�“�è�”�Ó�•�™�!�1 �^�  �‚�—�[�è�• �\�Ô�Ê�“ (Oxygen) �€�* �–�!�¡�š �•�E �€�•�" �¡�0�@ �^�  �˜�2�� �˜�E �$�€�!�ž-� �2�æ�›�/�Ÿ�Ž-
�$�i���™�! (Photosynthesis) �€�! � �2�€�/ �• �¡�0�@ �^�  �˜�2�� �˜�E �]�È� �"�‡�“  �€�* ‘� �˜�!�“�•�!�™�Õ’ �“�!�˜ �Ñ�‘�™�! 
�‚�™�! �¡�0�@ �\�æ�•�×�• (�”�"�”�›) �˜�E �h�È� �"�‡�“ �€�' �˜�!���! �–�¡�Õ �• �\�l�’�€  �¡�0, �\�• : �`� �/ ‘�‘�/�•� �‘�“’ �\�•�!�[�• �Q 
�‘�/�•�I �€�! �Ó�“�•�!�  �™�! �a�‡�!�[ �€�! �—�2�Œ�!�š �€�¡�! �‚�™�! �¡�0�@

�b�•�Õ �€�/ �\�“�Õ�þ�” �`�×�”�Û�“ �`�   �\�Ô�Ê�“ (�a�‡�!�[) �€�* �j�Ÿ�l�’�™�!�1 �‚�—�[ �˜�E �’�!�š�Ž �€�š�•�" �¡�G�@ �‡�›  �’�!�š�!�f�1 
�˜�!�•�! �€�' �•�š�¡ �`� �/ �”�0�‘�! �€�š�•�" �¡�G�@ �•�“�è�”�Ó�•�™�!�1 �k�š �j�Ÿ�l�’�™�!�1 �`� �/ �‚�—�[�þ�” �˜�E �’�!�š�Ž �€�š�€�/ 
�$�€�Š �€�š�•�" �¡�G�@
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�•�Ù �¢ �•�“�è�”�Ó�•�™�I � �̃E �‡�"�•�“ �¡�0 
(�˜�¡�!�—�!�š�•, �ž�!�Ô�Û�•�”�•�[ �\�Ú�™�!�™ 184, �æ�›�*�€ 11-18)

(�—�š�n�•�!�‡-�—�Ù �‚�Õ �•�!�•�!�[ : �j�•�ž�/�Ÿ � �Û�‘�—�[ �]�…�!�™�[ �‡�‚�‘�#�ž �…�Û�! �–� �Õ)

�\�ç�˜�•�* �à�›�!�™�•�/ �”�Ž�M �×�•�• �Qâ �•�›�2 �”�Õ�Ö�™�˜�/�• �…�@
�à�›�!�™�•�/ �ž�"�™�[�•�/ �…�!�j�” �è�”�ž�[�è�•�/�“�!�� �j�•�n�™�•�/�@�@
�•�!�á�•�Ê�Û�™�ž�Ó�“�Ó�“�ƒ�>�Ÿ�0: �•�›�2 �”�Õ�ç�”�2 �j�•�ž�"�™�[�•�/�@

�.�*���/�Ž �‚�Ù �é�™�•�/ �ž�Þ�‘�è�•�è�˜�!�Í�†�Ù �Ö�•�Ô�Û�• �”�!�‘�”�!:�@�@
�•�ã�›�# �•�/�ç�Š�™�•�/ �•�Ù �¢�2 � �•�[�•�æ�…�0�• �‚�Í�†�Ó�•�@

�“ �é�™�ú�ç�Š�/�æ�… �˜�!�‚�>�M�Ô�è�• �•�è�˜�!�• �Q �”�æ�™�Ô�Û�• �”�!�‘�”�!:�@�@
�”�Õ�Ö�™�!�”�Õ�Ö�™�0�è�•�•�! �‚�Û�’�0�’�×�[�”�0�æ�… �j�•�j�•�’�0�š�j�”�@

�\�š�*�‚�!: �”�Õ�Ô�ç�”�•�!: � �Ô�Û�• �•�è�˜�!�Ô�Ï�‡���Ô�Û�• �”�!�‘�”�!:�@�@
�”�!�‘�0: � �g�›�›�”�!�“�!�Í�… �å�™�!�’�"�“�!�2 �… �‘�ž�[�“�!�• �Q �@
�å�™�!�l�’�$�Ó�•�i���™�×�•�!�Í�… �j�•�n�™�•�/ �š� �“�2 �!�Õ�˜�/�@�@

� �Õ�•�‘�Õ:�•�™�*�æ�… ���¡�Ž�!�Ô�Í�†�Û�“�è�™ �… �j�•�š�*�¡�Ž�!�• �Q �@
�‡�"�•�2 �”�æ�™�!�g�˜ �•�Ù �¢�!�Ž�!�˜�…�0�•�Û�™�2 �“ �j�•�n�™�•�/�@�@

�•�/�“ �•�Ï�‡�›�˜�!�‘�×�•�2 �‡�š�™�×�™�Ô�Ê�“�˜�ý�•�+�@
�]�¡�!�š�”�Ð�š�Ž�!�˜�!�Í�… �è�“�/�¡�* �•�Ù �j�¨�æ�… �‡�!�™�•�/�@�@
�•�È���/�Ž�*�×�”�›�“�!�›�/�“ �™�•�*�j�•�2 �‡�›�˜�!�‘�‘�/�• �Q �@ 
�•�•�! �”�•�“� �2�™�Õ�È�•: �”�!�‘�0: �j�”�–�Ó�• �”�!�‘�”:�@�@

CHEMISTRY 
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"Her (India's) elevation will
not come in Sir Prafulla
ChandraRay's time. A small
spare man, in feeble health,
anda confirmeddyspeptic,he
will be spent in her service.
But the memory of these
serviceswill survive".

-Sir Edward Thorpe, Nature (1919).

"While we shall neverbe able
to repayour debt to him, we
must try to emulate and
propagatehis ideals and this
would be the fittest way to
offer our homageto him".

-D. Banerjea, J. Indian Chem. Soc. (2011),

2.8.1861  �• 16.6.1944

ukxktqZu ¼fonHkZ] �a100&200 bZ-½
• 'kwU;okn ds izorZd] izfl) ckS) 

nk'kZfudA
• oS|d rFkk jlk;u'kkL= ds vkpk;ZA
• egÙoiw.kZ xzUFk % v"Vkaxân;] jljRukdj] 

ek/;feddkfjdk] foxzgO;korZuhA
• ukxktqZu ds jlk;u'kkL= dh iqLrdksa dk vuqokn 

phuh rFkk tkikuh Hkk"kkvksa esa gqvkA
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dky foHkktu

izkxSfrgkfldHkkjr
(4000 B.C. - 1500 B.C.)

gM+Iik&iwoZ dky (4000 B.C. - 2000 B.C.)

gM+Iik dky ¼flU/kq?kkVh&lH;rk½ (2500 B.C. - 1800 B.C.)

gM+IIkk&vuUrj dky (1800 B.C. - 1500 B.C.)

oSfnd, oavk;qosZndky
(1500 B.C. - 800 A.D.)

oSfnd dky  (1500 B.C. - 600 B.C.cq)iwoZ)

vk;qosZndky dkSfVY; ¼vFkZ'kkL=] 321-296 BC½
(600 B.C. - 800 A.D.) pjd ¼pjd lafgrk½

lqJqr¼lqJqr lafgrk½
okXHkÍ¼vLVkaxlaxzg] v"Vkaxg`n;] 800-850 AD½ 

rkaf=d dky 
(700 A.D. - 1300 A.D.)

laØe.kdky o`Un¼fl);ksx½ 
(800 A.D. - 1100 A.D.) pØikf.k ¼pØnRrk½

jljRukdj ¼ukxktqZu½] jlk.kZo ¼xksfcUnkpk;Z½] losZ'oj jlk;u] /kkrqokn] jlân; ¼fHk{kq 
xksfoUn½] dkdp.Ms'ojh rU=] jlsUnzpw.kkef.k ¼lksenso½] jlizdk'klq/kkdj ¼;'kks/kj½] 
jlfpUrkef.k ¼enukUrnso½] jldYi ¼:nzk;ekyk ra=½

vkS"kf/k&jlk;u dky
(1300 A.D. - 1600 A.D.)

jljRuleqPp; ¼oS| flagxqIrdsiq= okXHkV~½] jljkty {eh ¼fo".kqnso½] jlu {k=ekfydk
¼ekFkuflag½] jljRukdj ¼fl) fuR;ukFk½] jlsUnzfpUrkef.k] jllkj ¼xksfoUnkpk;Z½] 
lkjax/kjlaxzg¼lkjax/kj½] jlsUnzlkjlaxzg¼xksikyd`".k½] jlsUnzdYinzqe] /kkrqjRuekyk] 
jliznhi ] jldkSeqnh] Hkkoizdk'k¼HkkofeJ½] /kkrqfØ;k] vdZizdk'k] jleatjh ¼'kkfyukFk½] 
jljatu ] xU/kddYi
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izkphu Hkkjr esa jlk;u foKku dk fodkl
2500BC ls 2000BC : Gold, silver, copper, lead, bronze, electrum (Au-Ag), Some minerals, glazed 

potteries, porcelain, terrracota, faience, art of dyeing (with extract of madder root 
(alizarin), mortar.

1500BC ls 800BC : Tin, iron, glass, fermentation (for alcoholic dirnks and curds), tanning. 
Emergence of medicinal chemistry (Ayurveda).

600BC ls 400BC : Brass, steal, colorued glasses, solder (Pb-Sn), ink, vegetabel dies, amalgams, 
diamond and gem stones. Atomic theory and concept of compound formation.

100AD ls 400AD : Theory of chemical combination, preparation of alkalis, use of minerals in 
medicine. Relation between heat and chemical change.

400AD ls 600AD : Iron pillar (Delhi, pure wrought iron), statue of Gautam Buddha (pure copper 
99.7%, Sultanganj).

800AD ls 900AD : Extraction of zinc from calamine (first in the world), use of murcury sulphide 
(red and black) in medicine, gemstones.    

1000AD : Paper making.

1100AD ls 1200AD : Soap indelible ink, sulphuric acid, antimony from stibnite.

1300AD ls 1600AD : Medicinal uses of calomel, blended perfume, aquaregia, gun powder, 
pyrotechny, essential oils, tinctures, opium etc. in medicine, bidery(Cu-Pb-Zn-Sn).

;wjksi esa ¼,oa vU;=½ jlk;u foKku dk fodkl

Discovery Period

Glass 12th century AD (2000 BC in Egypt, 2600 BC in 
Mesopotamia) 

Alchemy 13th century AD (2nd century BC in China, 1st to 7th

century AD in Egypt and Arabia)

Arsenic 13th century AD

Iron 14th century AD

Antimony 1492 AD

Sulphuric Acid 15th century AD

Zinc 1695 AD (Hamburg), 1740 AD (Bristol)

Dyeing 18th century AD (France)
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• ; wjksiesajlk ; u foKku dk izkjEHk12oha'krkCnhA.D. esa
fFk; ksfQyldslkFkekuktkrk gSA

• 13oha'krkCnhesaizfl) dhfe; kxj jkstj cSdu¼1214&1294A.D.½
usiz; ksxksarFkkfujh{k.kksaij tksj fn; kA

• 15oha&16oha'krkCnhesaiSjklsyl ¼1493&1541 A.D.½us vkS"kf/k
jlk ; u ds{ks=esadk; Zfd; kA

• 16oha&17oha'krkCnhesaÝkafll cSdu ¼1561&1636 A.D.½ us
vk/kqfudfoKkudh vk/kkjf'kykj[khA

• 17oha'krkCnhesajkcVZCok; y ¼1627&1691 A.D.½us xSlksads
fl)kar dk izfriknu fd; kA

• izfl) Ýkalhlhjlk ; u oSKkfudyokft ; s¼1733&1804A.D.½us
Toyu esavkDlhtu dh HkwfedkcrkbZA

gM+Iik&iwoZdky
(4000-2000B.C.)

Indian Paints 
Association (IPA) 

Award (2010)
------------------------
Technical Excellence 

in Coatings and 
Allied Field Research
------------------------

K.V.S.N. Raju
Ramanuj Naryan
Kishore K. Jena 

--------------------------
ATTENTION!
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gM+Iik dky
flU/kq ?kkVh dh lH;rk

(2500-1800 B.C.)

gM+Iik dky
flU/kq ?kkVh dh lH;rk

(2500-1800 B.C.)
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gM+Iik&vuUrj dky
(1800-1500 B.C.)

rkez fufeZr oLrq;sa

gM+Iik&vuUrj dky(1800-1500 B.C.)



36

osnksa esa&&&

osnksaesaty dh mRifÙk]ty dk egÙo]ty dsxq.k] ty ds
Hksn]ty ls l`f"V] fofo/k/kkrq,¡]mudkfeJ.k] mudsfofo/k
mi; ksx]yo.k] ty vkSjjRuksadk vkS"kf/kds #i esami; ksx
vkfn dk o.kZuizkIr gksrkgSA

vkWDlhtu¾ vfXu] fe=] oS'okujvfXu] ekrfjýk vkfnA
gkbMªkstu¾ lkse]ty] vki%] lfyy] o#.k vkfnA

�Š vXuh"kksekS foHkzfr&vki br~ rk%A vFkoZ- 3-13-5

ty esa vfXu ¼vkDlhtu½ rFkk lkse ¼gkbMªkstu½ nksuksa gSaA

�Š vIlq&vklhu~&ekrfjýk izfo"V%A vFkoZ- 10-8-40
ty esa ekrfjý k ok;q ¼vkDlhtu½ izfo"V gSA

�Š oSýkujks ;klq&vfXu% izfo"V%] rk vki%A_x -7-49-4

ty esa vfXu ¼vkDlhtu½ rFkk lkse ¼gkbMªkstu½ nksuksa dks ,d= ysrs gSaA

�Š fe=a gqos iwrn{ka o#.ka p fj'kknle~A
f/k;a ?k`rkpha lk/kUrkA _x -1-2-7

ty dh izfIr ds fy, fe= ¼vkDlhtu½rFkko#.k ¼gkbMªkstu½dks,d=
ysrsgSaA
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�Š fo|qrks T;ksfr% ifj laftgkua fe=ko#.kk ;ni';rka RokA
rr~ rs tUe mrSda ofl"B] vxLR;ks ---A

�Š mrkfl eS=ko#.kks ofl"B] moZ';ka eulks·f/k tkr%A
�Š vIljl% ifj tK+s ofl"B%A 

nzIla Ldé-----iq"djs RoknnUrA
�Š dqaHks jsr% flf"kprq% lekue~A

rrks tkrekgqoZfl"Be~A _x - 7-33-10 ls 13

fe= ¼vkWDlhtu½vkSjo#.k ¼gkbZMªkstu½dks iq"dj ¼ij[kuyh½esa
ysdj fo|qr izokgdjus ls ty dh mRifÙkgksrhgSA

�Š vkiks ;n~ oks ri% gj% vfpZ% 'kksfp% rst%A
¼vFkoZ- 2-23-1 ls 5½

vFkoZosn esa ty ds ik¡p xq.kksa dk o.kZu gS& 
ril~ & xeZ gksuk] xehZ nsuk] rki vkSj larkiA
gjl~ & nks"k ;k ey dks nwj djuk] LoPNrk iznku djukA
vfpZl~ & rikuk] jxM+ ls fo|qr~ mRiknu vkSj mÙkstuk nsukA
'kksfpl~ & izdk'k nsuk] nkgdRo vkSj 'kks/kdRoA
rstl~ & rst] dkfUr] lkSUn;Z] yko.; vkSj izlérk nsukA
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�Š e/kq'pqr% 'kqp;ks ;k% ikodkLrk vki%-A _x~- 7-49-3

_Xosn ds bl ea= esa ty ds rhu xq.kksa dk mYys[k gS&

e/kq'pqr% &e/kq ;k e/kqjrk nsus okykA ftuds }kjk vdZ] vklo] lqjk] 
lksejl vkfn rS;kj fd;s tkrs gSaA

'kqp;% &nks"kksa ;k ey dks fudkydj LoPNrk iznku djus okysA

ikodk% &nks"kksa dks tykus] 'kq) djus vkSj ifo=rk iznku djus okysA

�Š rfen~ xHkZa izFkea n/kz vkiks
;= nsok% lexPNUr foýsA _x~- 10-82-6

ty esa lcls igys l`f"V dk cht iM+kA ty esa lHkh 
rÙoksa ¼nsoksa½ dk lekos'k gSA

�Š vki% ---- foýL; LFkkrqtZxrks tfu=h%A _x~- 6-50-7
ty lHkh pj vkSj vpj txr dks tUe nsus okyk gSA 

�Š vkiks g ;n~ c`grhfoZýek;u~
xHkZa n/kkuk tu;UrhjfXue~A ;tq - 27-25

ty esa loZizFke l`f"V dk cht iM+kA vkSj mlls vfXu 
dh mRifÙk gqbZA

ty ls l`f"V dh mRifÙk
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�Š vika uikn~ ;ks olqfHk% lg fiz;%A _x~- 1-141-1
vfXu dks ^vika uikr~* vFkkZr ty dk iq= dgk x;k gSA 
;g Hkh fd ;g olqvksa ¼i`Foh vkfn½ ds lkFk jgrk gSA

�Š re~ vkiks vfXua tu;Ur ekrj%A _x~- 10-91-7
ekrk #i ty us vfXu dks tUe fn;kA

�Š vXus fiÙke~ vike~ vflA v - 18-3-5
vfXu dks ty dk fiÙk ¼Å"ek½ dgk x;k gSA 

�Š RokeXus iq"djknf/k& vFkokZ fujeUFkrA_x~- 6-16-13

vFkokZ Rok izFkeks fujeUFknXusA ;tq - 11-32
o.kZu gS ?k"kZ.k vFkok eaFku ls ty ls vfXu mRié gksrh gSA vFkokZ 
igys _f"k Fks] ftUgksaus rkykc ds ty ls eaFku }kjk vfXu mRié dhA 

ty ls vfXu dh mRifÙk

�Š lksesukfnR;k cfyu%] lksesu i`fFkoh eghA
vFks u{k=k.kkes"kke~ & miLFks lkse vkfgr%A vFkoZ- 14-1-2

o.kZu gS fd lw;Z dh ÅtkZ dk lzksr lkse ¼gkbMªkstu½gSA

lw;Z esa gkbMªkstu rFkk ghfy;e

1H1 + 1H1 + 1H1 + 1H1 �o 2He4 + 2 +1�E0 + 2�Q+ �J

+ ÅtkZ (24.82 MeV)

�Š vika jle~ mn~o;la lw;sZ lUra lekfgre~A
vika jlL; ;ks jlLra oks x`g~.kkE;qÙkee~AA ;tq -9-3

o.kZu gS fd lw;Z esa gkMªkstu vkSj ghfy;e xSl gSaA gkbMªkstu ds 
fy, ^vika jl%* ¼ty dk lkj Hkkx½ 'kCn vk;k gS rFkk ghfy;e 
ds fy, ^vika jlL; ;ks jl%* 'kCn vk;k gSA vFkkZr ghfy;e 
ty ds lkj&Hkkx gkMªkstu dk Hkh lkj&Hkkx gSA ^lw;sZ lUra 
lekfgre~* vFkkZr nksuksa xSlsa lw;Z esa fo|eku gSaA

Hans Albrecht Bethe ¼1906&2005] German Scientist in America)1938
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/kkrq foKku&1

v'ek p es e`fRrdk p es fxj;'p es ioZrk'p es 
fldrk'p es ouLir;'p es fgj.;a p es·;'p es ';kea 
p es yksga p es lhla p es =iq p es ;Ksu dYiUrke~A 

¼d`-;tq-4-7-5½

esjs iRFkj] feV~Vh] ioZr] fxfj] ckyw] ouLifr] lqo.kZ] 
yksgk] yky yksgk] rkez] lhlk vkSj Vhu ;K ls c<+sA

�Š gfjrs =hf.k] jtrs =hf.k] v;fl =hf.k rilkfo"BrkfuA 
¼lksus] pkanh rFkk yksgs ds ¼rhu&rhu½ /kkxksa ls ;Kksiohr cukus dk o.kZu gS½

vFkoZ- 5-28-1

�Š =;% iks"kk% f=o`fr J;Urke~A ¼vFkoZ-5-28-3½

¼rhu /kkrqvksa ¼;k nzC;ksa½ ds feJ.k dks f=o`r dgrs gSa½

�Š ;ks foHkfrZ nk{kk;.ka fgj.;a 
l thos"kq d`.kqrs nh?kZek;q%A ¼vFkoZ-1-35-2½

/kkrqvksadks 'kq) djus dh izfØ; k dks n{k dgk x; k gSA'kq)
fd ; s gq, lksusdks ^nk{kk;. k fgj .; * dgk x; k gSA; tqosZnvkSj
vFkoZosnesa'kq) lksus dh tathj iguus ; k rkcht cka/kusls
nh?kkZ; q o opZfLork vkSj cyo`f) dk o. kZugSA

/kkrq foKku&2
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�Š v;Le;ku~ fo p`rk cU/kik'kku~A vFkoZ- 6-63-2

�Š v;Le;s nz`qins---A vFkoZ- 6-63-3
yksgs dh cuh tathj ¼ca/kik'k½ rFkk yksgs ds cus [kwaVs ¼nzqin½ dk 
o.kZu gSA

�Š _"Vhj;Le;h%A vFkoZ- 4-37-8

�Š _"VhfgZj.;;h%A vFkoZ- 4-37-9

�Š fgj.;fuf.kZxqijk u _f"V%A _x~- 1-167-3
yksgs vkSj lksus ds cus cjNs@Hkkys ¼_f"V½ dk o.kZu gSA

�Š ra Rok lhlsu fo/;keks ;Fkk uks·lks vohjgkA 
vFkoZ- 1-16-2 ls 4

vFkoZosn ds bl iwjs lwä esa lhl /kkrq dk o.kZu gSA lhls ds 
cus NjsZ ¼xksfy;ksa½ls 'k=qvksa dks ekjus dk mYys[k gSA

�Š v;Le;sukadsu f}"krs Rok ltkeflA vFkoZ- 7-115-1
yksgs dh dhy ¼v;Le; vad½ ds iz;ksx ls 'k=q dks Hkxkus dk iz;ksx gSA

HkLe fuekZ.k
�Š eqDrk HkLe&'kq) fd;s gq, eksfr;ksa dks [kjy esa xks&nqX/k ds 

lkFk ?kksVdj lq[kk ysaA pw.kZ dks ,d lEiqV esa cUn djds miyksa 
dh gYdh vk¡p esa Qwad nsaA bl izdkj eksrh dh lQsn HkLe 
rS;kj gks tkrh gSA ¼jlrjafx.kh½

�Š ikjn HkLe& 'kq) ikjn 4 rksyk] 'kq) xa/kd 4 rksyk [kjy 
esa ?kksaVdj dTtyh cukdj cM+ ds nw/k ds lkFk ?kksaVdj feV~Vh 
ds pkSM+s ik= esa dqaMs esa Mkydj pwYgsa ij p<+k nsa vkSj uhps ls 
eUn&eUn vfXu nsaA cM+ dh xhyh ydM+h ds MaMs ls pykrs jgsaA 
bl izdkj fnu Hkj ean vfXu esa idkus ls ikjn&HkLe rS;kj gks 
tkrh gSA ¼;ksxfpUrkef.k½
lksuk] pkanh rFkk rkack dh HkLe Hkh blh izdkj rS;kj dh tkrh 
gSA

�Š =iq HkLeA
jkaxs dh HkLe ¼oax HkLe ;k =iq HkLe½dk o.kZu gSA¼vFkoZ- 11-3-8½
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HISTORY OF METALLURGY IN ANCIENT INDIA

SN Period Item Location

1. 2500-1800 B.C. Copper-Bronze Technology

Cire-perduce process

Copper mines found

North West India 

Rajasthan

Many parts of India

2. 1800-1000 B.C. Use of Copper tools

Copper - hoards

Some parts throughout India

3. 1400 B.C. Discovery of the Earliest iron object Ahar in Rajasthan

4. 1200-1100 B.C. Copper rich areas with Copper smelting 
Traditions

Ahar, Nho in Rajasthan, also 
in U.P. and Bihar

5. 4th Century B.C. King Purushottam presents Indian made steel of 
Alexander

Taxila

6. 4th Century B.C. Making of pure Zinc by Distillation process Rajasthan

7. 370-375 A.D. (Delhi) Iron pillar fabricated.  Shifted to Delhi in 
1050 A.D.

Mathura (U.P.)

8. 5th Century A.D. Huge Copper statue of Buddha 7 ft. 6 inch High 
& Weighing 1 ton, Fabricated in two layers

Sultanganj, Bhagalpur 
(Bihar)

9. 8th Century A.D. 
Onwards

Wootz steel of making high quality swords Export to Damascus, Syria

10. 13th - 18th

Century A.D.
Large scale production of Zinc

Transfer of technology to England

Zawar - Rajasthan

ykSg LrEHk & fnYyh

Detail of the Pillar's surface 
showing the excellent state of 

preservation of the inscription
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Hkxoku cq) dh ewfrZ
ik¡poha 'krkCnh ,-Mh-

lqYrkuxat] Hkkxyiqj ¼fcgkj½

&jljRuleqPp;] 5@67]74]83  
(12oha 'rkCnhAD)

eq.M ykSg
(Cast Iron)

rh{.k ykSg
(Wrought Iron)

dkUr ykSg
(Carbon Steal)

1- e`nq
2- dq.M
3- dMkj

1- [kj
2- lkj
3- âUuky
4- rkjkoV
5- okftj
6- dkyyksg

1- Hkzked
2- pqEcd
3- d"kZd
4- nzkod
5- jksedkUr
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&jljRuleqPp;] 5/1
(12oha 'rkCnhAD)

' kq) yksg
(Noble Metals)

iwrh yksg
¼v'kq) yksgk½

feJ yksg
(Alloys)

1- lqo.kZ
2- jtr
3- yksgk

1- ukx ¼lhlk½
2- oax¼fVu½

1- ihry (Brass)
2- dkalk (Bronze)
3- orZyksg (Bell Metal)

'kq)yksgadudjtra Hkkuqyksgk'elkje~
iwrhyksgaf}r ; eqfnraukxoaxkfHk/kkue~A
feJayksgaf=r ; eqfnrafiÙkyadkaL; orZe~]
/kkrqZyksgsyqgbfr er %lks·I; usdkFkZokphAA

v"VHkkxsurkezs.k f}HkkxdqfVysupA
fonzqrsuHkosr~dkaL; arr~ lkSjk"VªHkoa'kqHke~AA

&jljRuleqPp;] 5-204 
(12oha 'rkCnhAD)

Bronze is obtained by
melting 8 parts of copper
and 2 parts of tin together.
This was practisedmore in
Sourashtra.

vkB Hkkxrkez (Cu) rFkk
nks HkkxfVu (Sn) dks
lkFk&lkFkxykusls dkaL;
izkIr gksrkgSA

dkaL;
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&jljRuleqPp; 8-37 (12oha 'rkCnhAD)

dkalsesaFkksM+hek=kesarky
¼vklsZfudlYQkbM½feykdj
oadukyesaj[kdj xeZdjus
ls ?kks"kkd`"V¼csyesVy½cu
tkrk gSA

lqo.kZajtra rkezarh{.kao³~xaHkqt³~xee~A
yksgUrq"kfM~o/karPp ; FkkiwoZarn{k; e~AA

&jlk.kZoe~  7@96 
¼12oha 'krkCnh½

N%izeq[k/kkrqvksadh {kj. kjks/krkdk Øe fuEuor~gS&
lqo.kZ�! jtr �! rkez�! ykSg�! lhl �! ftadA
Au > Ag > Cu > Fe > Pb > Zn

¼vk/kqfud jlk;u foKku dh Electrochemical Seriesblh Øe ds vuq:i gSA½
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&jljRuleqPp; 7@67 (12oha 'rkCnhAD)

v'kq) ikjn dksv/k%ikru] Å/oZikru
rFkkfr ; Zdikru fof/k }kjk 'kq) fd; k
tkrk gSAbl izdkj ukx ¼ysM½rFkk
oax¼fVu½nks"knwjgkstkrs gSaA

&jljRukdj 1@13 
¼8oha 'krkCnh½

v'kq) pk¡nhlhlk ds lkFk xykusvkSjHkLeksads lkFk
xykusij 'kq) gksrhgSA
¼vk/kqfud Metallurgy esa ;g fof/k Cupellation dgykrh gS½

ukxsu{kkjjktsu/ekfira'kqf)e`PNfrA
rkjaf=okjfuf{kIrafi'kkph&rSy&e/; ee~AA
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&jlk.kZo 7@138]139 
¼12oha 'krkCnh½

,slh dksbZ/kkrqughagStks xa/kd: ih flag ls u ekjh
tk lds ; k tks ekf{kd : ih flag ds xa/kek=ls u
ekjktk ldsA

ukfLr rYyksgekraxks; é xa/kdds'kjhA
fugU; kn~xa/kek=s.k ; }k ekf{kdds'kjhAA

&jlk.kZoe~ 4@49&51 
¼12oha 'krkCnh½
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CLASSIFICATION OF CHEMICAL SUBSTANCES

1- egkjl Main chemicals

2- mijl Subsidiary chemicals

3- lkekU; jl Common chemicals

4- jRu Gems

5- /kkrq Metals

6- fo"k Poisons

7- {kkj Alkalis

8- vEy Acids

9- yo.k Salts

10- yksg HkLe Metallic powders (compounds)

egkjl
(Main Chemicals)

1- ekf{kd Iron pyrites, FeS2 iron sulphide

2- foey Cubic Sulphide of Iron, Fe2S8

3- f'kyktrq Asphalt, bitumen

4- lL;d Copper Sulphate, blue vitriol

5- piy Some low-melting sulphide

6- jld Calamine, a zinc mineral

7- njn Cinnabar

8- lzksrks·×tu Collyrium

ekf{kda foeya 'kSya piya jldLrFkkA
lL;dks njn'pSo lzksrks·×tueFkkLVde~AA
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mijl (Subsidiary Chemicals)

1- xa/kd Sulphur Allotropes

2- xSfjd Hematite (Fe2O3)+Laterite+Clay

3- dkf'kl Iron Sulphate FeSO4

4- rqofj Alum K2SO4, Al2 (SO4)3, 24H2O

5- rkyd Orpiment As2S3

6- eu%f'kyk Realgar As2S3

7- vatu Collyrium

8- dadq"B Excreta of baby elephant

lkekU; jl (Common Chemicals)

1- dkafiYyk Mallotus philipensis

2- xkSjh ik"kk.k Arsenic oxide

3- uolkj Ammonium Chloride NH4Cl

4- ojkVd Marine Shell, Cowri

5- vfXutkj Ambergris from fish

6- tkyorZ Lapis Lazuli, Aquamarine blue

7- fxfj flanwj Vermilion, (HgS) from rocks

8- fgaxqy Cinnabar HgS, Mercuric sulphide

9- eqnkZM 'k`axde~Litharge PbO, lead monoxide
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vEy (Acids)

• izkphu Hkkjr esa dkcZfud vEyksa dk fuekZ.k vusd Qyksa] iq"iksa] ifÙk;ksa 
rFkk vU; inkFkksZa ls fd;k tkrk FkkA mnkgj.k ds fy,& uhacw iztkfr 
ds Qyksa ls lkbfVªd vEy] VkjVSfjd vEy] vkDlSfyd vEy rFkk 
VSfud vEy] LVkbjsDl csUtksbu ¼mnL; iq"i½ ls csUtksbd vEy] 
LVksjsDl ¼f'kykjl½ ls fluSfed vEy] fdf.or vé ls ,sflfVd vEy] 
ngh ls ySfDVd vEy rFkk xksew= ls fgIiqfjd vEyA

• [kfut vEyksa dk Kku Øe'k% ckn esa gqvkA laLd`r rFkk rfey xzUFkksa 
esa lY¶;wfjd vEy ¼nkgty½] gkbMªksDyksfjd vEy rFkk ukbfVªd vEy 
dk o.kZu gSA 

• :nzk;ekyk esa & ^^rkez nkgtyS;ksZxs tk;rs rqRFkde~ 'kqHke~A**
Cu + 2H2SO4 �o CuSO4 + 2H2O + SO2

vEyjkt (Aqua Regia)

dklhla lSU/koa ek{kh lkSohja O;ks"kxU/kde~]
lkSopZya O;ks"kdk p ekyrh & jllaHko%A
f'kxzqewyjlS% fläks foMks·;a loZtkj.k%A

&jlk.kZo 9@2]3 ¼12oha 'krkCnh½

dlhl] lSU/ko]ekf{kd]lkSohj]O; ks"k¼rhuelkys& lksaB]dkyh fepZ
vkSjfejpk½]xU/kd]lkSopZy¼'kksjk½]ekyrh jl& bu lcdks f'kxzqjl
ls flä djds tks^foM*curk gS]og /kkrqvksadkstyk ldrk gSA

bl ; ksxesadlhl dksxeZdjds lY¶; wfjd,sflM curk gksxk]tks
'kksjkij izfrfØ; k djds ukfVªd,sflM vkSjlSU/koij izfrfØ; k djds
gkbMªksDyksfjd,sflM nsrkgksxkAbu nksuksadk feJ.k vEyjkt dgykrk
gS]ftlesa Lo.kZvkSjIySfVue~vkfn /kkrq; saHkh?kqytkrh gSaA
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{kkj(Alkalis)

• egf"kZ lqJqr 'kY; fØ;k esa vusd izdkj ds {kkjksa dk mi;ksx djrs FksA 
• bu inkFkksZa ls Årdksa dk {kj.k gks tkrk gS] blfy, bUgsa {kkj uke 

fn;k& ^^r= {kj.kkr~ {k.kuk}k {kkj%**
• jlk.kZo esa rhu izdkj ds {kkjksa dk o.kZu gS&

^^f={kkjk% Vad.k{kkjks ;o{kkj'plftZdk** 
&jlk.kZo 5@35 ¼12oha 'krkCnh½

1- Vad.k {kkj ¼lqgkxk] Borax½ 
2- ;o{kkj (Potassium Carbonate)
3- lftZdk {kkj 

• fry] vkikekxZ] dnyh] iyk'k] f'kxzq] ekspd] ewyknzd] fpUpk ¼beyh½] 
v'oRFk ¼ihiy½] bu o`{kksa dh ydM+h dh jk[k esa o`{k {kkj gksrs gSaA

dkfLVd {kkj fuekZ.k dh fof/k
¼lqJqr lafgrk] lw=LFkkue~ 11]12½
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• bl fof/k esa fuEu jklk;fud vfHkfØ;k;sa gksrh gSa&

• lqJqr us {kkjksa dk Hk.Mkj.k ykSg ik=esa djus dks fy[kk gS&
rr% dV'kdZjkHk"e'kdZjk{khjikd'ka[kukHkhjfXuo.kkZ% d`Rok··v;ls ik=srfLeéso 
{kkjksnds fuf"kP; fi"V~ok rsuSo f}nzks.ks·"ViylfEere~ 'ka[kukH;knhuke~ izek.ke~ 
izfrokI; lrreizeÙk'pSueo?kÍ;u~ foipsr~A          &lqJqr lafgrk ¼200 A.D.½

yo.kkfu "kMqP;Urs lkeqnza lSU/koa fcMe~A
lkSopZya jkseda p pqfYydkyo.ka rFkkAA

&jljRuleqPp; (12oha 'rkCnhAD)

yo.k (Salts)

jljRuleqPp; esa N% izdkj ds yo.kksa dk o.kZu gS&
1- lkeqnz (Sea salt, NaCl+MgCl)
2- lSU/ko (Rock salt, NaCl+Na2S traces)
3- chM+ (yo.kksa dk feJ.k ftudks xeZ djus ls vEyjkt curk gS)
4- lkSopZy (KNO 3)
5- jksed yo.k (lkaHkj] NaCl 75%+Na2SO4 18% + Na2CO3 5%)
6- pqfYydk yo.k (pwYgsa esa ydM+h ds tyus ls izkIr] NH4Cl)
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izkphuHkkjrh; xzUFkksaesafuEurhu yo.kksadsvkS|ksfxdek=k esa
mRiknu, oafoi.ku dk mYys[k gS&

1- edj /ot (Cinnabar, HgS)
2- lkSjk"VªtkAlum, K2SO4.Al2(SO4)3.24H2O
3- lkSopZy(Salt peter, KNO3)

• ts- cSaDlukedsvaxzstvf /kdkjhus jkW;ylkslk;Vh ¼yUnu½ds
v/;{k dks1790 esaHkkjresaedj /ot (Cinnabar, HgS) ds
fuekZ.kdh iz'kalkdjrs gq, fy [ kkfd bXyS.Mesabl yo.k ds
mRiknudsiz;kl esaoslQy ughajgsA

• cSaDlus ;g Hkhfy [ kkfd HkkjrdsyksxvPNsHgCl2 rFkk
Hg2Cl2 dk mRiknuHkhdjrs gSaA

jlsUnzeaxy ;U= fof/k;k¡ ¼ukxktqZu fojfpr jljRukdj ls½

• f'kyk ;U=
• ik"kk.k ;U=
• Hkw/kj ;U=
• oa'k ;U=
• ufydk ;U=
• xtnUr ;U=
• nksy ;U=
• v/k%ikru ;U=
• Hkqo%ikru ;U=
• ikru ;U=
• fu;ked ;U=
• xeu ;U=
• rqyk ;U=

• dPNi ;U=
• pkdh ;U=
• ckyqdk ;U=
• vfXulkse ;U=
• xU/kd=kfgd ;U=
• ew"kk ;U=
• gf.Mdk ;U=
• deHkktu ;U=
• ?kks.kk ;U=
• xq.kkHkzd ;U=
• ukjk;.k ;U=
• tkfydk ;U=
• pkj.k ;U=
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fr;Zdikru ;U=



55

dks"Vh ;U=

<sdh ;U=
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jl'kkykaizdqohZrloZck/kkfooftZre~A
lokSZ"kf/ke;sns'ksjE;sdwilefUorsAA

¼jlk; u foKkuiz; ksx'kkykdk fuekZ.k , slsjE; LFkku
ij djsatgk¡ vkS"k/kh; ikS/kksadk ckgqY; gksrFkklehi esa
tyk'k; gksA½

&jljRuleqPp; -
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;{k&=~;{k&lglzk{k&fnfXoHkkxslq'kksHkusA
ukuksidj.kksisrkaizkdkjs.klq'kksfHkrke~AA

¼jlk; u foKkudh iz; ksx'kkykesapgq¡vksjdkWjhMksjgksa] ftuesaHkk¡fr&Hkk¡frdsmidj .kmÙkj] mÙkj&iwoZvFkok
iwoZfn'kkesaj[ ksgksaA½

' kkyk;k%  iwoZfnXHkkxsLFkki;snzlHkSjoe~A
ofÐdekZf.kpkXus;s; kE;sik"kk.kdeZpAA
uS_ZR;s' kL=dekZf.kok#.ks{kkyukfnde~A
' kks"k.kaok;qdks.ksp os/kdeksZÙkjsrFkkAA
¼iz;ksx'kkyk esaiwoZHkkxesaikjn j[ ksa] nf{k.k&iwoZesa
ofÐdeZ] nf{k.kesaik"kk.kdeZ] nf{k.k&if'peesa' kL=deZ] 
if'pe esaizPNkyu] mÙkj&if'peesalq[ kkusgsrqrFkk
mÙkjesaos/kdeZmidj.k j[ksaA½

LFkkiuafl) oLrwukaizdq;kZnh'kdks.kdsA
inkFkZlaxzg%  dk;ksZjllk /kugsrqd%AA
¼/kkrqmRiknugsrqlkexzhbdV~BkdjdsmÙkj&iwoZfn'kkesaj[ kukpkfg,A½&jljRuleqPp; -

ELECTRO-CHEMICAL CELL
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laLFkkI; e`.e;sik=s rkezi=a lqlaLd`re~ A
Nkn;sfPNf[ kxzhosupknzkZfHk% dk"BikalqfHk% AA
nLrkyks"Vksfu/kkrO;% ikjnkPNkfnrLrr% A
la;ksxkTtk;rsrstksfe=ko#.klafKre~ AA

¼vxLR; lafgrk] 14oha 'krkCnh½

Open circuit voltage = 1.38 v
Short circuit current = 23mA

Modern Electrochemical Cell
(The Daniell Cell)

Luigy Galvani     1780
Alessandro Volta 1800

vusutyHkaxksfLrizk.kksnkus"kqok;q"kqA
, oa' krkukadqHkkukala;ksxdk;Zd`RLe`r% AA

ok;qca/kdoL=s.kfuc) ks; kueLrdsA
mnku% Loy?kqRosfoHkR;kZdk'k;kude~ AA

¼vxLR; lafgrk] 14oha 'krkCnh½
-----------------------------------------------------------------------------------------------------

Electrolysis of water was described by Cavendish in 1781.
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d`f=eLo.kZjtrysi%  lRd`fr#P;rsA
;o{kkje;ks/kkukSlq'kätylfé /kkSAA
vkPNkn;frrÙkkezaLo.ksZujtrsu ok A
lqo.kZfyIrarÙkkeza' kkrdqaHkfefrLe`re~ AA

¼vxLR; lafgrk] 14oha 'krkCnh½
d`f=e Lo.kZvFkokjtr ds ysi dkslRd`fr dgk tkrk gSAyksgs
ds ik= esal'kä ty dk lkfé /; ikrs gh ; o{kkj ¼lksus; k pk¡nhdk
ukbVªsV½rkezdksLo.kZ; k jtr ls <d ysrkgSALo.kZls fyIr ml rkezdks
' kkrdqEHkvFkokd`f=e Lo.kZdgk tkrk gS¼fo|qYysiu]Electroplating½-
&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

&
Boris Jacobi, Peter Bagration, Heinrich Lenz, Vladimir Odoyevshy(1839)

AERONAUTICS
&

SPACE SCIENCE 
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fueZF; rn~osnkEcqf/ka Hkj} ktksegkeqfu%A
uouhraleqn~/k`R; ;U=loZLo:ide~AA
izk;PNr~ loZyksdkukehfIlrkFkZQyizne~A
rfLeu~ pRokfja'kfrdkf/kdkjs
lEiznf'kZre~AA
ukukfoekuoSfp=~;jpukØecks/kde~A
v"Vk/; k;SfoZHkftra' krkf/kdj.kS;qZre~AA
lw=S% iap'krS;qZDraO;kse;kuiz/kkude~A
oSekfudkf/kdj.keqDraHkxorkLo;e~AA

_f"k Hkj}kt
=srk;qx

vFkkZr~ Hkj}kt egkeqfuus osn: ih
leqnzdk eaFkudjds ; U=loZLouke
dk , slk eD[ ku fudkykgS] tks
euq"; ek= ds fy, bfPNrQy nsus
okykgSAmlds 40osavf/kdj.k esa
oSekfudizdj.k gS] ftlesa foeku
fo"k; d jpuk ds Øe dgsx; sgSaA
blesa8 v/ ; k; ]100 vf/kdj.k] 500
lw= gSaA
&cks/kkuUn

Wright Brothers
17 Dec 1903 ??

vkpk;Z xzUFk

ukjk;.k foekupfUnzdk

'kkSud O;kse;kurU=

xxZ ;U=dYi

okpfLifr ; kufcUnq

pkØk;.kh [ksV;ku iznhfidk

/kq.MhukFk O;kse;kukFkZ izdk'k

vxLR; 'kfDrlw=

bZ'oj lkSnkfeuh dyk

Hkj}kt va'kqcksf/kuh];a=loZLo]vkdk'k'kkL=

'kdVk;u ok;qrÙoizdj.k

ukjn oS'okujra=] /kweizdj.k
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Sage Bharadwaja's Spectrometer

• egf"kZ Hkj}kt dh jpuk ^vU'kqcksf/kuh*
• ^izdk'kLrEHkukfHkn~ ykSg*inkFkZ ds fuekZ.k dh fof/k
• ;g inkFkZ izdk'k ds bUÝkjsM {ks= esa ikjn'khZgS] fdUrq foftfcy {ks= esa 

vikjn'khZ gSA
• bl inkFkZdk lw= gS&5(CaOSiO2) (Fe3O4) (Ca3P2O4)
• bl inkFkZ ds fuekZ.k esa fuEufyf[kr ;ksfxdksa dk iz;ksx& 

1- [kpj (SiO2) 2- HkwpØlqjfe=kfn{kkj (CaO)
3- v;LdkUr (Fe3O4) 4- ::d (Ca3P2O4) 

• ;kSfxd 1] 2] 3 rFkk 4 dks Øe'k% 8] 5] 4 rFkk 6 Hkkx feykdj Hkyh&Hkk¡fr 
?kksaVdj 940fMxzh lsaVhxzsM rd Hkzkef.kd ew"k (Rotating Crucible) esa xje fd;k 
tkrk gSA rr~i'pkr~ 'kh?kzrk ls ,d MkbZ esa mM+sy fn;k tkrk gSA

bUÝkjsM ikjn'khZ inkFkZ
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bUÝkjsM ikjn'khZ inkFkZ ¼izdk'kLrEHkukfHkn~ ykSg½ dk LisDVªe
N.G. Dongre, S.K. Malinya and P. Ramchandra Rao, 
Indian Journal of History of Science, 33(4),1998,p.273.

Medicine
1968
RNA

Chemistry
2009

Ribosome

Physics
1930

jkeu izHkko

Physics
1983

pUnz'ks[kj 
fyfeV

pUnz'ks[kj 
osadV jkeu

¼1888&1970½

gjxksfoUn 
[kqjkZuk

¼1922&2011½

lqczãU;u 
pUnz'ks[kj

¼1910&1995½

osadVjkeu 
jkekd`".ku

¼1952½
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u Roga dke;s jkT;a] u LoxZa ukiquHkZoe~A
dke;s nq%[krIrkuka izkf.kukekrZuk'kue~AA

¼gs ijekReu~!½  eq>s  jkT; dh dkeuk ugha gS] 
LoxZ dh dkeuk ugha gS vkSj eqfDr dh dkeuk 

Hkh ugha gS] dkeuk gS rks ;g fd nq%[kksa ls 
rIr izkf.k;ksa ds nq%[k dks nwj dj ldwaA

We are links of a great past 
to a grand future.

- APJ Abdul Kalam
Ignited Minds (p. 20)
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/kU;okn


