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apIfnepÅ  kw`mjWw hmbn¨p  
t\m¡q. ']cnip²amb ]mÂ' ']cnip²amb 
Pew' F¶n§s\bpÅ hm¡pIÄ F{X 
km[mcWambmWv \mw D]tbmKn¡mdpÅXv?. 
']cnip²w' icn¡À°am¡p¶Xns\ Ipdn¨v   
\n§Ä Ft¸msg¦nepw BÝcys¸«n«pt ≠m?

Hcp km[mcW a\pjy³ ]cnip²amb         
]ZmÀ°w F¶XpsIm≠v AÀ°am¡p¶Xv 
ambanÃm¯Xv F¶mWv. B Dt±iy¯nÂ \mw 
izkn¡p¶ hmbpthm IpSn¡p¶ ]mtem ]cn 
ip²ambXÃ. F¶ncp¶mepw hfsc Npcp§nb 
Ahkc§fnÂ \mw \½psS \ntXys\bpÅ  A\p 
`h§fnÂ CS]gIp¶ {Zhyw  ]cnip²ambXmWv. 
AXmbXv AhbnÂ Htcsbmcp C\¯nepÅ 
]ZmÀ°w am{Xw AS§nbncn¡p¶p. tkzZ\w 
sNbvsXSp¯ Pew ]©kmc, t_¡nMv tkmU 
XpS§nbh, sshZypX I¼nIÄ sIm≠pÅ 
kwhn[m\¯nep]tbmKn¡p¶ sN¼p t]mse 
]cnip²amb ]ZmÀ°§fmWv?

Hcp ip²amb ]ZmÀ°s¯ F§s\ 
Xncn¨dnbmw?

km{µX, {ZhWm¦w A]hÀ¯\m¦w, 
hnZypXvNmeIX, iym\X, t]mepÅ AXnsâ 
KpW§fnÂ \n¶v HcmÄ¡v Hcp ip²amb]
ZmÀ°s¯ Xncn¨dnbm\mIpw. A§s\sb¦nÂ 
Hcp ip²amb ]ZmÀ°¯ns\ \ap¡v F§s\ 
\nÀhNn¡m³ Ignbpw?

Hcp ip²amb ]ZmÀ°¯n\v Øncamb 
kwcN\bpw Ømbnbmb KpW§fpw D≠v. 
Ahsb `uXnI coXnIÄ D]tbmKn¨v      A\m 
bmkambn thÀXncn¡m³ IgnbnÃ.

DZmlcWambn, A´co£aÀ±w H¶m 
bncn¡pt¼mÄ ip²amb Pew 1000CÂ 
Xnfbv¡pIbpw sFkv 00CÂ DdbpIbpw 
sN¿p¶p. ip²Pe¯nsâ FÃm amXrIIfp 
sSbpw KpW§Ä AhbpsS t{kmXkv GXp 
Xs¶bmbmepw CXpXs¶bmbncn¡pw.ip²Pe 
¯nÂ c≠vsslt{UP≥ AWp°fpw Hcp 
HmIvknP≥ AWphpw ImWs∏Sp∂p. 
CXns\ `uXoIcoXnIÄ D]tbmKn v̈ 
thÀXncn¡m\pw km[yaÃ.

imkv{X]cambn Hcp ]cnip²amb                    
]ZmÀ°w F¶Xv H¶pInÂ Hcp aqeIw (DZm: 
Ccp¼v) AsÃ¦nÂ Hcp kwbpàw (DZm: Nacl)
Bbncn¡pw.

5. \ap¡v NpäpapÅ aqeI§fpw kwbpà§fpw

5.1. ip²]ZmÀ°¯nsâ Xc§Ä

\mw izkn¡p¶ hmbp Hcp ]cnip²amb ]ZmÀ 
°aÃ. AXv hmXI§fpsS Hcp an{inXamWv. 
{ZmhI cq]¯nepÅ sImgp¸v, amwkyw, Pew 
F¶nhbS§nbn«pÅ Hcp an{inXamWv ]mÂ

AsX,         
\n§Ä C¶v 
]menÂ F{X 
shÅamWv 
tNÀ¯Xv?

kmtd \n§Ä 

F´mWv        

]dbp¶Xv? Cu      

]mÂ 100%     

]cnip²amWv
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5.2. aqeIw F¶mse´v ?

\½psS \nXyPohnX¯nÂ AhnNmcn Xambn 
\mw D]tbmKn¡p¶ Ccp¼v, sN¼v, kzÀ®w, 
HmIvknP³, ImÀ_¬ XpS§nb hnIeaÃm¯ 
]Z§sf aqeI§sf¶v ]dbmhp¶XmWv.

Nn{X§fntebv¡v t\m¡q. F´mWv 
\n§Ä¡v ImWm\mIp¶Xv? \n§fnXv 
{i²nt¨m? Nn{Xw 1 Â, Hcp Ip«n Häbv¡mWv. 

Nn{Xw 2Â  ImgvNbv¡v FÃm coXnbnepw Htc  
t]mse tXm¶p¶ 2 Ip«nIÄ (Cc«¡p«nIsf        
t]mse)? Cu ØnXnbnÂ D]an¡p¶Xn\mbn
Chc≠pw aqeI§fmsW¶v \ap¡v ]dbmw.

aqeI§sf ]än imkv{XÚ³amÀ          
\nÀt±in¨ hyXykvX A`n{]mb§Ä \ap¡v 
t\m¡mw 

 $ Hcp aqeIsa¶Xv `uXnItam, AsÃ¦nÂ  
cmk]ctam BbcoXnIfmÂ eLp 
hmb Fs´¦nepw H¶mbn ho≠pw 
hnLSņ n¡m³ Ignbm¯ Hcp ip²amb 
]ZmÀ°amWv       (t_mbnÂ).

 $ Hcp aqeIsa¶Xv eLp ]ZmÀ°  
§fmbn hnLSn¸n¡m³ km²yaÃm¯
{Zhy¯nsâ ASnØm\ cq]amWv 
(emthmbvknbÀ)

 $ Htcbn\¯nepÅ AWp¡Ä sIm≠mWv 
Hcp aqeIw D≠m¡nbncn¡p¶Xv     
(B[p\nI  AWpkn²m´w).  

Nn{Xw: 1 Nn{Xw: 2

{]hr¯n 5.1 

]cnip²ambXv F¶v \n§Ä IcpXp¶ 

GsX¦nepw A©v ]ZmÀ°§fpsS ]«nI 

X¿mdm¡pI.

1. ............................................................

2. ...........................................................

3. ...........................................................

4. ...........................................................

5. ...........................................................

{]hr¯n 5.2 
XmsgbpÅ {_m¡änÂ X¶ncn¡p¶ 
hm¡pIsf \n§fmWv hnIeaÃmXmt¡≠Xv.

1. Pew hln¨p sIm≠pt]mIp¶ IpgepIÄ
\nÀ½n¨ncn¡p¶Xv _____________
sIm≠mWv (cpC¼v)

2. sshZyqX I¼nIfnÂ AS§nbncn¡p¶Xv
__________(¼vsN)------------

3. B`cW§Ä \nÀ½n¨ncn¡p¶Xv
__________ sIm≠mWv (À®wkz)

4.  \mw izkn¡p¶ hmbphnÂ __________
AS§nbncn¡p¶p. (IvP³Hmkn)

5. IÂ¡cnbnÂ _______________
AS§nbncn¡p¶p. (¬ÀIm_)

Hcp AWp F¶Xv Hcp aqeI¯nsâ 
AXnkq£va IW§fmWv.

Htcbn\¯nepÅ AWp¡ÄsImt≠m  
AsÃ¦nÂ hyXykvX C\¯nepÅ AWp 
¡ÄsImt≠m BWv Hcp X\vam{X \nÀ½n 
¨ncn¡p¶Xv.
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ssl{UP³, ss\{SP³, HmIvknP³, 
ImÀ_¬, Aepan\nbw, kzÀ®w, shÅn 
XpS§nbh aqeI§Ä¡v DZmlcW§fmWv. 
kÄ^dnsâ Hcp Iq\bnÂ kÄ^À 
am{Xta AS§nbncn¡pIbpÅq. ss\
{SP\nÂ ss\{SP³ AWp¡Ä am{Xta 
AS§nbncn¡pIbpÅq.sN¼v I¼nIfnÂ sN¼v 
AWp¡Ä am{Xta AS§nbncn¡pIbpÅq.

C{]Imcw FÃm aqeI§fpw Htcsbmcp 
C\¯nepÅ AWp¡ÄsIm≠ v \nÀ½n 
¨ncn¡p¶p. F¶ncp¶mepw hyXykvX 
aqeI§fpsS AWp¡Ä H¶p t]m 
sebmbncn¡nÃ. DZmlcWambn sN¼v, 
shÅn F¶nhbpsS AWp¡sf \mw 
XmcXayw sN¿pIbmsW¦nÂ Ah hen 
¸w, B´cLS\ F¶nhbnÂ ]ckv]
cw hyXymks¸«ncn¡p¶psh¶v \ap¡v 
ImWmhp¶XmWv.

saÀ¡pdnIv HmIvsskUp t]mepÅ Hcp 
k¦oÀW ]ZmÀ°w saÀ¡pdn, HmIvknP³ 
F¶n§s\bpÅ eLp]ZmÀ°§fmbn hnLSn 
¡p¶p. GsXmcp cmk{]{Inb D]tbmKn¨pw 
Cu ]ZmÀ°§sf ho≠pw hnLSn¸n¡p¶Xn\v 
km²yaÃ. AXpsIm≠v saÀ¡pdnbpw HmIvkn     
P\pw aqeI§fmWv.

saÀ¡pdnIv  → saÀ¡pdn + HmIvknP³
HmIvsskUv      (aqeIw)     (aqeIw)

]cepIÄ kmh[m\w Nmc\ndw BÀÖn¡p 
¶p. cmkA]{KY\w \S¯pt¼mÄ kqcy{]Imiw 
knÂhÀ t¢mssdUns\ knÂhdpw, t¢mdn\pam¡n 
(aqeIw) hnLSņ n̈ p F¶v a\Ênem¡mw.

knÂhÀt¢mssdUv
kqcy            

{]Imiw    knÂhÀ  +  t¢mdn³

{]hr¯n 5.3 

Hcp]co£WIpgenÂ Ipd¨v saÀ¡pdn¡v 
HmIvsskUv FSp¡pI. Hcp _p³k³ 
Pzmebp]tbmKn¨v BZyw CXns\ 
kuayambpw ]n¶oSv iànbmbpw NqSm¡pI. 
]co£W Ipgens\ \nco£n¡pI. ]
co£W Ipgensâ apIÄ `mK¯mbn 
shÅn¡®mSn t]mse kmh[m\¯nÂ {]
Xy£s¸Sp¶Xv \n§Ä¡v {i²n¡m\mIpw. 
]n¶oSv saÀ¡pdnbpsS sNdnb XpÅnIfpw 
ImWm³ Ignbp¶XmWv. ]co£W¡pgen\
pÅntebv¡v I¯p¶ Hcp sImÅn IS¯pI. 
sImÅnbnse Pzme IqSpXÂ {]Imiam\
amIp¶p. CXv HmIvknPsâ km¶n ²ys¯ 
ImWn¡p¶p. CXv \n§Ä¡v F´v 
hnhcamWv \ÂIp¶Xv.?

{]hr¯n 5.4 

Hcp hm¨v¥mÊnÂ Ipd¨v shÅ\nd¯nepÅ 
knÂhÀ t¢mssdUnsâ ]cepIÄ FSp 
¡pI. hm¨v ¥mÊns\ Ipd¨v kabw kqcy{]
Imi¯nÂ hbv¡pI. F´mWv \n§Ä¡v 
ImWm³ km[n¡p¶Xv?

IØp∂ sIm≈n IqSpX¬ 
{]Imiam\amIp∂p

IØp∂ sIm≈n 

sh≈n¡ÆmSn 

sa¿°pdnIv HmIvsskUv

(]®Ie¿∂
 a™\ndw )

 (shÅ\ndw)           (Nmc\ndw)      

(aqeIw)           (aqeIw) 
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5.2.2.  \½psS icoc¯nÂ 
          ImWs¸Sp¶ aqeI§sf 
          Ipdn¨v \n§Ä Ft¸msg¦nepw 
 Nn´n¨n«pt≠m?

a\pjy icoc¯nsâ {Zhyam\¯nsâ Dt±iw 
99% D≠m¡nbncn¡p¶Xpw, Bdv aqeI§Ä 
(HmIvknP³, ImÀ_¬, ssl{UP³, ss\
{SP³, ImÂkyw, t^mkv^dÊv) sIm≠mWv.  
_m¡n 1% aäv aqeI§Ä BWv.

knÂhÀ t{_mssaUpsIm≠pw CtX {]hr¯n           
\n§Ä¡v BhÀ¯n¡mhp¶XmWv. 
knÂhÀ
t{_mssaUv    

kqcy 
{]Imiw

knÂhÀ  +  t{_man³ 
Cfw a™       (Nmc\ndw)     

                     (aqeIw)       (aqeIw)

5.2.1.  {]IrXnbnÂ F{X aqeI§Ä 
ImWs¸Sp¶psh¶v  \n§Ä 
¡dnbmtam?

Ct¸mÄ Adnbs¸Sp¶ 118 aqeI§Ä D≠v. 
ChbnÂ 92 aqeI§fpw {]IrXnbnÂ Xs¶ 
ImWs¸Sp¶p. _m¡nbpÅ 26 aqeI§Ä 
Ir{Xnaamb coXnIÄ D]tbmKn¨v ]co£W 
imebnÂ X¿mdm¡nbn«p ≠v. F¶ncp¶mepw, 
112 aqeI§Ä¡pam{Xta IUPAC (International 
Union of Pure and Applied Chemistry)
B[nImcnIX \ÂIn {]XoI§Ä   \nÝbn¨v 
\ÂInbn«pÅq.

`qanbpsS D]cnXe¯nÂ kzX{´amb 
AhØbntem kwtbmPn¨ AhØbntem 
ImWs¸Sp¶ hnhn[ aqeI§fpsS Bt]£nI 
_mlpeyw \ap¡v t\m¡mw.

`qanbpsS D]cnXe¯nÂ, Gähpw kar²ambn 
ImWs¸Sp¶ aqeIw HmIvknP\mWv, AXns\
XpSÀ¶v knent¡mWpw ImWs¸Sp¶p. Chc≠pw 
tNÀ¶v, ̀ qanbpsS D]cnXe¯nsâ \menÂ aq¶v 
`mKhpw \nI¯nbncn¡p¶p. 

ss] Nn{Xw -  ̀utam]cnXe¯nÂ ImWs¸Sp¶

aqeI§Ä

HmIvknP³

knent¡m¬

Aepan\nbw

Ab¬

ImÂkyw

tkmUnbw

s]m«mknbw

saKv\ojyw

_m¡nbpÅh

46.6

27.7

8.1
5
3.6 2.8 2.6

2.12.5

ss] Nn{Xw -  a\pjy icoc¯nÂ ImWs¸Sp¶
aqeI§Ä

{]hr¯n 5.5

apIfnepÅ ss] Nn{X¯nÂ \n¶pw Gähpw 
kar²ambn ImWs¸Sp¶ aqeIs¯ \n§ 
Ä¡v I≠p]nSn¡mtam?

kn¬h¿ t¢mssdUv

hm®v •mkv

kqcy {]Imiw

(]®Ie¿∂
 a™\ndw )
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\ap¡v NpäpapÅ aqeI§fpw kwbpà§fpw

Poh\pÅ FÃm hkvXp¡fpw kky§fpw 
P´p¡fpsams¡ D≠m¡nbncn¡p¶Xv ]
cnanX F®w aqeI§Ä sIm≠pam{XamWv.
AhbmWv,

HmIvknP³ (65%), ImÀ_¬ (18%), ssl{U 
P³ (10%), ss\{SP³ (3%), ImÂkyw (2%) CXp 
IqSmsX aäpNne aqeI§fpap≠v

{]]©¯nsebpw \£{X§fnsebpw {][m 
\ aqeI§Ä ssl{UP\pw loenbhpamWv.

5.2.3.  ̀ uXnI KpWßsf ASnÿm\

am°nbp≈ h¿§oIcWw

Adnbs¸Sp¶ aqeI§sf AhbpsS 
AhØsb ASnØm\am¡n Jc§Ä, 
{ZmhI§Ä, hmXI§Ä F¶n§s\bpÅ D]
hǹ mK§fnembn \ap¡v XcwXncn¡mw.

{ZmhI§Ä: GItZiw 300Ct\mSSp¯v (km[m
cW DujvamhnÂ) ckw, t{_man³, koknbw, 
Kmenbw apXembh {ZmhImhØbnÂ 
ImWs¸Sp¶p.

hmXI§Ä: ssl{UP³ , ss\{SP³,
HmIvknP³, t¢mdn³, ^vfqdn³, loenbw, \n 
tbm¬, BÀtKm¬, {In]vtäm¬, dtUm¬, 
skt\m¬.

Jc§Ä:tijn¡p¶ aqeI§sfÃmwJc§
fmWv. DZm: ImÀ_¬, knent¡m¬, sN¼v, 
kzÀ®w XpS§nbh.

5.2.4.KpW§sf ASnØm\s¸Sp¯n 
aqeI§fpsS hÀKoIcWw

Ct¸mÄ Adnbs¸Sp¶ aqeI§sf 
teml§Ä, Ateml§Ä, D]teml§Ä 
F¶n§s\ AhbpsS KpW§fpsS 
ASnØm\¯nÂ  \ap¡v XcwXncn¡mw.

teml§Ä: {]IrXnbnÂ ImWs¸Sp¶
92 aqeI§fnÂ 70 aqeI§Ä teml§ 
fmWv. teml§Ä ImTn\yapÅhbpw 
Xnf¡apÅhbpw (Xnf§nImWs¸Sp¶p) 
BLmXhÀ[\obXbpÅhbpw (ASn¨p]

c¯n t\cnb XInSpIfm¡mhp¶hbpw 
I¼nbm¡mhp¶hbpw) (hen¨v \o«nI¼nIfm 
¡mhp¶h) Xm]¯ntâbpw sshZypXnbptSbpw 
hfsc\Ã NmeI§fpw apg§p¶ iÐw 
D≠m¡m³ IgnhpÅhbpw (iÐw ]pd 
s¸Sphn¡p¶h) BWv.

DZm: sN¼v, kzÀ®w, shÅn, Ccp¼v, 
      XpS§nbh.

Ateml§Ä: Dt±iw 16-17 aqeI§Ä
am{XamWv arZphpw, Xnf¡anÃm¯Xpw, BLmX 
hÀ[\obXbnÃm¯Xpw I¼nbm¡m³ Ignbm 
¯Xpw Xm] n̄sâbpw sshZypXnbptSbpw 
IpNmeI§fmbpw apg§p¶ iÐap ≠m¡m³ 
Ignbm¯XpambpÅXv.

DZm: ssl{UP³, HmIvknP³, kÄ^À, 
      ImÀ_¬ XpS§nbh.

D]teml§Ä:teml§fptSbpw Ateml
§fptSbpw KpW§Ä {]ZÀin¸n¡p¶ hfsc
Ipd v̈ AÀ²teml§sf D]teml§Ä F¶v 
Adnbs¸Sp¶p.

DZm: t_mtdm¬, knent¡m¬, sPÀam 
      \nbw XpS§nbh.

 $ `qanbnse HmIvknPsâ 20% hpw DXv]m 
Zn¸n¡p¶Xv Batkm¬ ImSpIfmWv.

 $ Hcp Hu¬kv kzÀ®¯ns\ 80 In.ao (50 
ssaÂ) \ofapÅ I¼nbmbn hen¨v \o«m 
\mIpw.

 $ a\pjyicoc¯nepÅ ImÀ_¬, 9000 
seUvs]³knepIfnÂ \ndbv¡p¶Xn\v 
]cym]vXamWv.

 $ A{K§fnÂ Uba≠pÅ I¯nIÄ 
sIm≠pt]mepw apdn¡m³ Ignbm¯ ]Zm 
À°§sf DXvIrjvShmXIamb skt\m¬ 
D]tbmKn¨pÅ tekdpIÄ¡v apdn¡phm³ 
Ignbpw.

 $ icmicn {]mb]qÀ n̄bmb HcmfpsS 
icoc n̄Â 250{Kmw D v̧ AS§nbncn¡p¶p

 $ DbÀ¶ {ZhWm¦apÅ temlw SMvÌ¬ 
BWv 34100C.
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\ap¡v NpäpapÅ aqeI§fpw kwbpà§fpw

  \n¡Â      BÀsk\nIv    BânaWn          Pew

5.3. F´n\mWv {]XoI§Ä?
FÃm cmkamä§sfbpw kuIcy{]Zambn 

cmkkaoIcW¯nsâ cq]¯nÂ {]Xn 
\n[oIcn¡mhp¶XmWv. CsX´n\msW¶mÂ 
Hcp cmkamäs¯ ]ZmÀ°§fpsS t]cpIÄ 
D]tbmKn¨v hnhcn¡p¶Xv {]bmkIc
ambncn¡pw. AXn\mÂ \ap¡v aqeI§fpsS 
{]XoI§Ä BhiyamWv.

{]XoIw F¶mse´mWv ?
hyànIÄ, cmPy§Ä F¶nhbpsS t]cp 

IÄ¡v Npcps¡gp¯pIÄ D]tbmKn¡p¶Xv 
\n§Ä¡v ]cnNnXamWv. \mw bpssWäUv 
InMvU n̄s\ bp.sI F¶pw, bpssWäUv tÌävkv 
Hm v̂ Atacn¡sb bp.Fkv.F. F¶pamWv  
]cmaÀin¡mdpÅXv. \ofapÅ t]cpIÄ Fgp 
Xp¶Xn\p ]Icw Npcps¡gp¯pIÄ D]
tbmKn̈ mÂ AXv  hfsc  kuIcy  {]Zambncn¡pw. 
AtXt]mse ckX{´ n̄epw aqeI§fpsS t]
cpIsf {]Xn\n[oIcn¡p¶Xn\mbn {]XoI§Ä 
D]tbmKn¡p¶p.

Hcp {]XoIsa¶Xv, Hcp aqeI n̄sâ t]cn 
sâ Npcp¡ n̄epÅ cq]amWv 

aqeI§fpsS {]XoI§fpsS kw£n]vX 
Ncn{Xw \ap¡v ]Tn¡mw.

{Ko¡v {]XoI§Ä
`qan, hmbp, AKv\n, Pew F¶o \mev aqe]

ZmÀ°§sf {]Xn\n[oIcn¡p¶Xn\mbn ]p 
cmX\{Ko¡pImÀ PymanXob BIrXnIfpÅ Nne 
{]mNo\ap{ZIÄ D]tbmKn̈ ncp¶p.

ckhmZnIfpsS {]XoI§Ä
ckkn²cpsS Ime v̄ hyXykvX]ZmÀ° 

§sf {]Xn\n[oIcn¡p¶Xn\mbn AhÀ
Nn{XmXvaIamb {]XoI§fmWv D]tbm 
Kn̈ ncp¶Xv.

{]hr¯n 5.6 

BhÀ¯\]«nIbpsS klmbt¯msS 
hmXI§fpsS D]tbmK§sf¸än ]0n¡mw.

hn«pt]mb `mK§Ä ]qcn¸n¡pI

1. kÂ¡mcthfIfnÂ D]tbmKn¡p¶
_eqWpIÄ \ndbv¡p¶Xn\p]tbm 
Kn¡p¶ hmXIamWv ___________

2. DÖze {]Imiw \ÂIp¶ sshZypX
hnf¡pIÄ D≠m¡p¶Xn\p]tbm
Kn¡p¶ hmXIamWv ___________

3. ]cky {]XoI§fnÂ hym]Iambn 
D]tbmKn¡p¶ hmXIamWv 
__________

4. SMvÌ¬ _Ä_pIfnÂ ImWs¸Sp¶
hmXIamWv ___________

5. {]]©¯nÂ ImWs¸Sp¶ hmXI
amWv ___________

6. DbÀ¶ Xo{hXbpÅ hnf¡pIfnÂ D]
tbmKn¡p¶ hmXIamWv _________

7. ]ÃpIÄ Dd¸pÅXmbn kq£n¡p 
¶Xn\mbn Sq v̄t]ÌpIfnÂ D]tbmKn
¡p¶ hmXIamWv ___________

8. \o´ÂIpfw ipNnXzambn kq£n¡p¶
Xn\v klmbn¡p¶ hmXIamWv
___________

9. A¿_pZsØ kpJs∏SpØm≥ D]
tbmKn°p∂ tdUntbm BIvSohv hmX-

IamWv ___________
10. `qanbpsS A´co£¯nsâ 

GItZiw 21%hpw_________
AS§nbncn¡p¶p.
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aqeyw Ipdª (A[a) teml§sf 
kzÀ®am¡n amäm\pÅ {ia n̄Â \S n̄b ]
cn{ia§sf ckhmZw (Alchemy) F¶p ]dbp¶p. 
Cu {ia§Ä \S n̄b hyànIfmWv ckkn²³ 
amÀ (ckhmZnIÄ).

UmÄ«sâ {]XoIw

1808Â Hcp imkv{XÚ\mb tPm¬ 
UmÄ«³ Cu Nn{XmXvaIamb {]XoI§fpsS 
ASnØm\ n̄Â hnhn[ aqeI§sf \maIcWw 
sN¿p¶Xn\mbn {ian̈ p.

taev̧ dª {]XoI§fpsS D]tbmK§Ä, 
hcbv¡p¶Xn\v {]bmktadnbXpw,  D]
tbmKn¡p¶Xn\v AkuIcyapÅhbpamWv. 
BbXn\mÂ UmÄ«sâ {]XoI§Ä D]
tbmKs¸Sp¯nbnÃ. CXn\v Ncn{X]camb {]m 
[m\yw am{XtabpÅq.

s_Àkoenbknsâ {]XoI§Ä

1813 Â tPm¬ tP¡_v, s_Àkoenbkv 
A£camebnse A£c§Ä D]tbmKn¨p 
sIm≠pÅ Hcp k{¼Zmbw BhnjvIcn¨p.. aäv 
ASbmf§sf¡mfpw hfsc A\mbmkambn 
A£c§Ä FgpXmsa¶pw At±lw hmZn¨p. 
s_Àkoenbknsâ k{¼Zmb¯nsâ ]cnjv 
Icn¨ hnhcWw XmsgbpÅ Xes¡«ns\ ]n³ 
XpSÀ¶v hcp¶XmWv. 

"aqeI§fpsS  {]XoI§Ä 
\nÀ®bn¡p¶Xn\pÅ k{¼Zmbw".

 1. hfsc km[mcWambpÅ aqeI§fpsS,
{][m\ambpw Ateml§fpsS {]Xo 
I§Ä¡v AhbpsS Cw¥ojnepÅ t]cn
sâ BZys¯ A£cw D]tbmKn¡pI.

. 

   t_mtdm¨

   Im¿_¨

   ^vfqdn≥

   ssl{UP≥

   AsbmUn≥

   ss\{SP≥

   HmIvknP≥

   t^mkv^dkv

   kƒ^¿

   ht\Unbw

   bptd\nbw

B
C
F
H
I
N
O
P
S
V
U

2. Hcp aqeI¯nsâ t]cnsâ BZy A£chpw
asämcp aqeI¯nsâ BZy A£chpw Htc
t]msebmsW¦nÂ {]XoI¯nÂ AhbpsS
Cw¥ojv \ma¯nse H¶mas¯bpw c≠mas¯
bpw A£c§Ä D]tbmKn¡p¶p.

 Aepan\nbw

 t_cnbw

 s_dnenbw

 _nkvaØv

 t{_man≥

 tIm_mƒ´v

 Kmenbw

 loenbw

 enYnbw

 \ntbm¨

 knent°m¨

Al
Ba
Be
Bi
Br
Co
Ga
He
Li
Ne
Si

3. t]cnepÅ  BZys¯ c≠ v A£c§Ä 
Htc t]msebmsW¦nÂ ChbpsS 
Cw¥ojv \ma¯nÂ s]mXphmbn ImWm¯ 
H¶mas¯bpw, c≠mas¯bpw AsÃ¦nÂ 
aq¶mas¯bpw A£c§Ä AS§nbn«p 
ÅXmbncn¡pw {]XoI§Ä.

HmIvknP≥          ssl{UP≥          ss\{SP≥

sa¿°pdn tIm∏¿ Ab¨
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Nne aqeI§fpsS t]cpIÄ, {][m\s¸« cmPyw/ imkv{XÚÀ/ hÀ®w / Imev]\nI kz`mhw/ 

{Kl§Ä apXembhbnÂ\n¶v cq]w sIm≠hbmWv. DZmlcW§Ä

aqeI¯nsâ    
\maw

emän³ \maw {]XoIw

tkmUnbw

s]m«mkyw

Ccp¼v

tIm¸À

knÂhÀ

tKmÄUv

saÀ¡pdn

seUv

än³

BânaWn

SMvÌ¬

\m{Snbw

Imenbw

s^dw

Ip]pdw

AÀsPâw

Hudw

ssl{UmÀssKdw

¹¼w

Ìm\w

Ìn_nbw

thmÄ{^mw

Na

K

Fe

Cu

Ag

Au

Hg

Pb

Sn

Sb

W

B¿tKm¨

BÀsk\nIv

t¢mdn≥

t{Imanbw

Im¬kyw

ImUvanbw

saKv\ojyw

amwK\okv

Ar

As

Cl

Cr

Ca

Cd

Mg

Mn

4. Nne {]XoI§Ä AhbpsS ]gb t]cpI
sftbm emän³ \ma§sftbm ASnØm\
s¸Sp¯nbpÅXmWv. A§s\bpÅ 11
aqeI§Ä D≠v .

\maw {]XoIw t]cv cq]w sIm≠Xv

Atacnknbw

bptdm]nbw

s\ms_enbw

AsbmUn≥

saÀ¡pdn

¹qt«mWnbw

s\]väyqWnbw

bptd\nbw

Am

Eu

No

I

Hg

Pu

Np

U

Atacn¡ (cmPyw)

bqtdm¸v (cmPyw)

BÂ{^Uvt\ms_Â (imkv{XP³)

hbeäv (\ndw, {Ko¡v)

saÀ¡pdn ssZhw (Imev]\nI kz`mhw)

¹qt«m ({Klw)

s\]väyq¬ ({Klw)

bpdm\kv ({Klw)
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Hcp {]XoIw F§s\ FgpXmw?

Hcp aqeI¯nsâ {]XoIw FgpXpt¼mÄ 
Hcp hyàn Xmsg]dbp¶ coXn ]n³XpStc≠ 
XmWv.

1. aqeI¯nsâ {]XoIw Hä Cw¥ojv A£
camsW¦nÂ AXns\ henb (Im¸näÂ)
A£c¯nÂ FgpXWw.

2. c≠£cw {]XoIambpÅ aqeI§Ä¡v,
BZys¯ A£cw henb (Im¸näÂ)
A£chpw AXns\ XpSÀ¶v sNdnb
A£chpw FgpXWw.

Hcp aqeI¯nsâ {]XoI¯nsâ AÀ°w

Hcp aqeI¯nsâ {]XoIw AÀ°am¡p¶Xv.

 $ aqeI¯nsâ \maw.

 $ BaqeI¯nsâ Hcp AWp 

DZmlcWambn,

 $ N  F¶ {]XoIw ss\{SP³ 
aqeIs¯bpw.

 $ ss\{SPsâ Hcp AWphns\bpw {]Xn 
\n[oIcn¡p¶p

kwLw tNÀ¶pÅ {]hr¯\w 5.7 
aqeI§fpsS {]XoI§sfbpw AhbpsS \ma§sfbpw HmÀ½n¡m³ klmbn¡p¶Xn\v CXm 
hfsc ckIcamb Hcp Ifn. \nÀt±in¨n«pÅ hn[¯nÂ ImÀUpIÄ X¿mdm¡n Ifn¡p¶ 
Xn\mbn kl]mTnIfpsS sNdnb kwL§Ä cq]oIcn¡pI.

\nÀt±i§Ä:
aqeI§fpsS t]cpIÄ FgpXnbn«pÅ 15 ImÀUpIfpw AhbpsS {]XoI§Ä FgpXnbn«pÅ 
15 ImÀUpIfpw X¿mdm¡pI. aqeI§fpsS t]cpIfpsS ]«nI CXmWv ( aqeI§fpsS t]cp 
IÄ XncsªSp¡p¶Xn\v \n§Ä¡v kzmX{´yap≠v.)

ssl{UP³ ImÂkyw BÀsk\nIv tkmUnbw saÀ¡pdn

HmIvknP³ BÀtKm¬ t¢mdn³  kzÀ®w saKv\ojyw

 tIm¸À loenbw t{Imanbw  Ccp¼v  amwK\okv

Ifnt¡≠Xv F§s\bmWv

1. 30ImÀUpIsfbpw \¶mbn Iq«nIeÀ¯pI  F¶n«v ImÀUpIsf tai¸pd¯v Iagv¯n
hbv¡pI.

2. IfnXpS§pI. Hmtcm Ifn¡mc\pw Hcp kab¯v 2 ImÀUpIÄ FSp¯v t\m¡m\pÅ
Ahkcw e`n¡pw. Ifn¡mc\v icnbmbpÅ tPmUn e`n¨nÃsb¦nÂ Ah³ / AhÄ Ahsb 
Ccp¶ Øm\¯pXs¶ hbv¡Ww. t]cpw {]XoIhpw icnbmbn tbmPn¡pIbmsW¦nÂ
Ah\v/ AhÄ¡v AXv FÃmIfn¡mscbpw ImWn¡mhp¶XmWv. IqSmsX icnbmb
tPmUn ImÀUpIsf Ah\v / AhÄ¡v ssIhiw kq£n¡mhp¶XpamWv. icnbmb tPmUn
XncsªSp¯v ImWn¡p¶ Ifn¡mc\v s]mcp¯anÃm¯h XncsªSp¡p¶Xp hsc
Ifn¡p¶Xn\pÅ Ahkcw e`n¡pw. FÃm ImÀUpIfpw ssIhis¸Sp¯p¶Xphsc
Ifn XpScpw. IqSpXÂ F®w ImÀUpIÄ ssIhiapÅ BfmWv hnPbn.
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5.4.  Hcp aqeI¯nsâ X\vam{X
Hcp aqeI¯nsâ X\vam{XbnÂ ct≠m 

AXne[nItam Htcbn\¯nepÅ AWp¡Ä 
AS§nbncn¡p¶p. DZmlcWambn, t¢mdnsâ 
Hcp X\vam{XbnÂ c≠v t¢mdn³ AWp¡Ä 
AS§nbncn¡p¶p. AXpsIm≠v AXns\ 
Cl2 (t¢mdn³) Fs¶gpXp¶p. CtX t]mse
ss\{SPsâ Hcp X\vam{XbnÂ c≠v ss\
{SP³ AWp¡Ä AS§nbncn¡p¶p. 
AXpsIm≠v AXns\ N2 (ss\{SP³) F¶v
FgpXp¶p. t¢mdns\bpw ss\{SPs\bpw 
t]mse Htcbn\¯nepÅ c≠v AWp¡Ä
AS§nbn«pÅ X\vam{XIsf ZznbtämanIX\v 

Cl Cl

am{XIÄ F¶p ]dbp¶p. HmtkmWnsâ 
Hcp X\vam{XbnÂ aq¶v  HmIvknP³ 
AWp¡Ä AS§nbncn¡p¶p CXns\ {]
Xn\n[oIcn¡p¶Xv O3 F¶mWv CtXt]mse
t^mkv^dÊv (P4) kÄ^À (S8)  t]mepÅ Nne X\v 
am{XIfnÂ c≠nÂ IqSpXÂ Htcbn\¯nepÅ 
AWp¡Ä AS§nbncn¡p¶p.

5.5. Hcp kwbpàw (buKnIw) 
F¶mÂ F´v ?

\mw \ntXys\ D]tbmKn¡p¶ Idnbp¸v, 
Pew, ]©kmc, aWÂ XpS§nbhsbÃmw 
kwbpà§fmsW¶v \n§Ä¡dnbmtam? 
CtXt]mse \½psS icochpw \qdv IW¡n\v 
kwbpà§Ä sIm≠mWv cq]oIcn¡ 
s¸«ncn¡p¶Xv. aqeI§fpsS F®w (<120) 
]cnanXamsW¶v \mw ]Tn¨pIgnªp F¶mÂ 
kwbpà§fpsS F®¯n\v ]cnanXnIfnÃ.

Nn{X¯nÂ\n¶pw \n§Ä¡v Hcp kwbp 
às¯ \nÀhNn¡mtam?

{]hr¯n 5.8 

Iptd aqeI§sf A]{KY\w sN¿pI. 
GsX¦nepw \n§fpsS t]cnÂ ImWp¶p 
t≠m?

CXm Ipd¨v DZmlcW§Ä

t]cv :    Gautam
FgpXmhp∂Xv    :   GaUtAm
aqeIßƒ         :   Ga - Kmenbw

:  U - bptd\nbw

:   Am - Atacnknbw

t]cv :    ARUN
FgpXmhp∂Xv    :   ArUN
aqeIßƒ         :   Ar -  B¿tKm¨

U -   bptd\nbw

N -   ss\{SP≥

NO H2O

            NO2 CO2
ss\{SP³ ssU HmIvsskUv         Im¿_¨ ssU                       

          HmIvsskUv

          ss\{SnIv HmIvsskUv        Pew

S

S
S

S
S

S
S S
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ct≠m AXne[nItam aqeI§Ä 
{Zhyam\¯nsâ Hcp \nÝnX A\p]mX¯nÂ 
kwtbmPn¡pt¼mÄ Ah Hcp kwbpàw D≠m 
¡p¶p.

DZmlcWambn, Hcp HmIvknP³ AWphpw, 
c≠v ssl{UP³ AWp¡fpw hym]vX¯nsâ 
1:2 F¶ A\p]mX¯nÂ AsÃ¦nÂ 
{Zhyam\¯nsâ 1:8 F¶ A\p]mX¯nÂ 
kwtbmPn¨p≠mbn«pÅ Hcp kwbpàamWv 
Pew.

Hcp kwbpàsa¶Xv ct≠m AXne[nItam 
aqeI§Ä {Zhyam\¯nsâ Hcp \nÝnX A\p     
]mX¯nÂ cmk]cambn kwtbmPn¨p≠mbn«pÅ 
Hcp ip²amb ]ZmÀ°amWv.

kÄ^À HmIvknP\pambn kwtbmPn¨v 
kÄ^ÀssUHmIvsskUv F¶ \ndanÃm¯ 
Hcp hmXIw D≠mIp¶p.

aqeIw + aqeIw →kwbpàw

N2   +  3H2 → 2NH3

2H2 +  O2 → 2H2O

kÄ^À

Ic  ≠n

↑

kÄ^À HmIvknP\pambn kwtbmPn¨v 
kÄ^ÀssUHmIvsskUv F¶ \ndanÃm¯ 
Hcp hmXIw D≠mIp¶p.

S            +  O2      →        SO2 
(aqeIw)  (aqeIw)        (kwbpàw)

Idp¯ Nmc\nd¯nÂ D≠mb kwbpàw 
Aepan\nbw AsbmssUUmWv.

2Al          +     3I2      →      2AlI3

(aqeIw) + (aqeIw)      →(kwbpàw)

Pew

Aepan\nbhpw

AsbmUn\pw

Aepan\nbw 
AsbmssUUv

{]hr¯n 5.10 

Hcp Ip¸nbpsS AS¸nÂ Ipd¨v s]mSn¨ 
AsbmUn\pw Aepan\nbhpw FSp¡pI. 
Cu an{inX¯nÂ ct≠m aqt¶m XpÅn Pew 
tNÀ¡pI. Idp¯ Nmc\nd¯nepÅ Hcp 
kwbpàw D≠mIp¶Xv \n§Ä¡v ImWm\m 
Ipw. CXv F´mWv? (]co£Ww XpdÊmb 
Øe¯v h¨v \S¯Ww).

{]hr¯n 5.9 

Hcp Ic≠nbnÂ Ipd¨v kÄ^À FSp¡pI. 
AXns\ NqSm¡pI. AXv \oe \nd¯n 
epÅ Hcp PzmetbmSpIqSn I n̄ kmh[m\w 
A{]Xy£amIp¶p. Hcp Xo£vWambKÔw \n 
§Ä¡v aW¯dnbm³ Ignbpw. CXv F´p
sIm≠mWv?
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Ffp¸¯nÂ s]m«p¶ Nmc\nd¯nepÅ 
kwbpàw Ccp¼v kÄss^UmWv.

Fe   +   S              →    FeS

(aqeIw)  (aqeIw)   →   (kwbpàw)

Ccp¼v kÄss^Uv FSp¯v eLphmb     
]co£W§Ä \S¯n \ap¡v Hcp kwbpà 
¯nsâ khntijXIsf Ipdn¨v ]0n¡mw.
1.Ccp¼v kÄss^UnÂ {Zhyam\¯nsâ 

ASnØm\¯nÂ Ccp¼pw kÄ^dpw 7:4 
F¶ Awi_Ô¯nÂ AS§nbncn¡p¶p. 
BbXn\mÂ ct≠m AXne[nItam aqeI§Ä 
AhbpsS {Zhyam\¯nsâ Hcp \nÝnX A\p 
]mX¯nÂ cmk{]{InbbnteÀs¸Spt¼mgmWv  
Hcp cmkkwbpàw D≠mIp¶Xv F¶v        
\ap¡v ]dbm³ Ignbp¶XmWv.

2.Ccp¼v kÄss^UnepÅ Ccp¼ns\ Hcp 
Im´w D]tbmKn̈ v thÀs]Sp n̄amäm³ km[y 
aÃ.  AtXt]mse Ccp¼v kÄss^UnepÅ 
kÄ^dns\ ImÀ_¬ssUkÄss^UnÂ 
ebņ n̈ v \o¡w sN¿m\pw km[yaÃ F´p 
sIms≠¶mÂ AXnÂ ImWs¸Sp¶ kÄ^À 
ImÀ_¬ssUkÄss^UnÂ ebn¡p¶nÃ. B 
ØnXn¡v kwbpà n̄se LSIaqeI§sf 
Ffnb `uXnIcoXnIÄ D]tbmKn̈ v thÀXncn 
¡m³ IgnbnÃ F¶ \nKa\ n̄Â \ap¡v 
F¯mhp¶XmWv.

3.Ccp¼ps]mSn, kÄ^À F¶nhbpsS an{in 
Xs¯ NqSm¡pt¼mÄ AcpWX]vXambn 
AXv {]Imin¡p¶p. _p≥k³ Pzme 
amänbXn\p tijhpw Ipd v̈ kabt¯bv¡v 
IqSn Cu{]Imiw \ne\nev¡p¶p.CXv Xm]w 
DXvkÀÖn¡p¶p F¶Xns\ ImWn¡p¶p. 
CXv Hcp kwbpàw D≠mIpt¼mÄ Xm]w 
DXvkÀÖn¡pItbm AsÃ¦nÂ BKncWw 
sN¿pItbm sN¿p¶psh¶v shfns¸Sp 
¯p¶p.

4.ip²amb Ccp¼v kÄss^Uv Hcp \nÝnX 
DujvamhnÂ DcpIp¶p. BØnXn¡v Hcp 
kwbpà¯n\v \nÝnX {ZhWm¦hpw IzY\m 
¦hpw D≠v.

5.Ccp¼v kÄss^Uv Im´¯n\mÂ BIÀjn 
¡s¸Sp¶nÃ. Ccp¼v kÄss^UnÂ t\À 
¸n¨ kÄ^yqcnIv A¾w tNÀ¡pt¼mÄ 
Noª ap«bpsS KÔt¯mSpIqSnb Hcp \n 
danÃm¯ hmXIamb ssl{UP³ kÄss^Uv 
D≠mIp¶p. F¶mÂ ssl{UP³ 
D≠mIp¶nÃ. C{]Imcw kwbpà¯nÂ 
AS§nbncn¡p¶ Ccp¼v AXnsâ KpWw 
ImWn¡p¶nÃ. ImÀ_¬ssUkÄss^Uv 
tNÀ¡pt¼mÄ kÄ^À AXnÂ ebn¡p¶nÃ. 

s^dkv kƒss^Untebv°v, CXv AXnsâ 
kzm`mhnI KpWw {]ZÀin¸n¡p¶Xn\v 
km[n¡p¶nÃ F¶v CXv ImWn¡p¶p. B 
ØnXn¡v kwbpà¯nsâ KpW§Ä AXnse 
LSIaqeI§fptSXnÂ \n¶pw hyXykvXamWv 
F¶v \ap¡v ]dbm hp¶XmWv.

Ccpºpw kƒ^dpw

{]hr¯n 5.11 
7g Ccp¼ps]mSnbpw 4g kÄ^dpw FSp 
¡pI. c≠ns\bpw \Ãh®w IeÀ¯pI. 
an{inX¯ns\ Hcp ]co£WIpgenÂ FSp v̄ 
PzmebnÂ h v̈ NqSm¡pI. _ÀWÀ amänbXn 
\ptijw \nco£n¡pI. C\n AXns\ 
AcpWX]vXamIp¶Xphsc NqSm¡nbn«v 
XWp¡m\\phZn¡pI. F´mWv \n§Ä¡v 
ImWm\mIp¶Xv. Ffp¸¯nÂ s]m«p¶ 
Nmc\nd¯nepÅ Hcp kwbpàw D≠mbXv    
\n§Ä¡v ImWm\mIpw. CXv F´mWv?

5.5.1.   Hcp kwbpà¯nsâ 
           khntijXIÄ
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6.Ipd v̈ Ccp¼v kÄss^Uv FSp v̄ 
AXns\ Hcp BhÀ[\ se³knÂIqSn 
t\m¡pt¼mÄ AXnsâ {Zhyam\¯nepS\o 
fw GImXvaIambncn¡p¶Xmbn ImWmhp 
¶XmWv. Ccp¼vkÄss^UnÂ Ccp¼ntâtbm, 
kÄ^dntâtbm shtÆsdbpÅ IWnIIÄ 
ImWm³ Ignbp¶nÃ. BØnXn¡v kwbpàw 
GImXvaIamWv.

C\n \n§Ä¡v kwbpà§fpsS khntij 
XIsf ]«nIbnem¡m³ Ignbptam?

5.5.2.  kwbpà§fpsS XcwXncn¡Â
DXv]¯nbptStbm cmkLSI§fptStbm 

ASnØm\¯nÂ kwbpà§sf Xcw Xncn¡p 
¶Xn\v \ap¡v ]Tn¡mw.

1. AImÀ_WnIkwbpà§Ä

 APohob t{kmXÊpIfmb ]md, [mXp
¡Ä XpS§nbhbnÂ \n¶pw e`n¡p¶
kwbpà§sf AImÀ_WnI kwbpà
§Ä F¶p ]dbp¶p. DZm: tNm¡v, amÀ
_nÄ, t_¡nMv ]uUÀ XpS§nbh.

2. ImÀ_WnI kwbpà§Ä

Pohnb t{kmXÊpIfmb kky§Ä,
P´p¡Ä apXembhbnÂ \n¶pw 
e`n¡p¶ kwbpà§sf ImÀ_
WnI kwbpà§Ä F¶v ]dbp¶p.
DZm: amwkyw, sagpIv, F®, A¶Pw.
XpS§nbh.

{]hr¯n 5.12

kwbpà§fpsS khntijXIsf ]«nI 
bnem¡pI.

1 .........................................

    2 .........................................

3 ..........................................
4 ..........................................

5 ..........................................

6 ..........................................

{]hr¯n 5.13  
]©kmc Hcp kwbpàamtWm AÃtbm 
F¶v ]cntim[n¡pI.

• Hcp ]co£WIpgenÂ Ipd v̈ ]©kmc
FSp¡pI.

 $ ]co£WIpgens\ Hcp PzmebnÂ h v̈ 
NqSm¡pI.

 $ ]©kmc DcpIn Xhn«v \ndambn amdp¶p.

 $ ho≠pw NqSm¡pt¼mÄ AXv Icnbm³ 
XpS§pIbpw Idp¯ \ndambn amdpIbpw 
sN¿p¶p.

 $ ]co£W Ipgensâ hnfp¼n\cpInÂ 
t\m¡pI. sNdnb Pe¯pÅnIÄ \n§ 
Ä¡v ImWm\mIpw.

 $ NqSm¡nbt¸mgmWv Pe¯pÅnIÄ D≠m 
bXv. AXpImcWw Ch hmbphnÂ \n¶v 
km{µoIcn̈ v e ǹ¡phm\pÅ km²yXbnÃ. 
CXv ]©kmcbv¡v hnLS\w kw`hn̈ mWv 
Pew D≠mbsX¶Xns\ ImWn¡p¶p.

 $ Idp¯ AhinjvSw ImÀ_¬ (Icn) BWv.

 $ AXmbXv ]©kmc, ImÀ_Wmbpw 
Peambpw hnLSn̈ p. Pew \nÀ½n̈ ncn¡p¶Xv 
ssl{UP³, HmIvknP³ F¶o aqeI§Ä 
sIm≠msW¶v \ap¡dnbmw.

]©kmc Hcp kwbpàamsW¶v CXv 
ImWn¡p¶p.

 $ Adnbs¸Sp¶XnÂ h v̈ hfsc arZphmb 
]ZmÀ°amWv SmÂ¡v (SmÂIw ]uUÀ)

 $ Pew J\o`hnbv¡pt¼mÄ (Ddbpt¼mÄ)
Dt±iw 10% hsc hnIkn¡p¶p.

 $ ¹mÌn¡v kw`cWnIÄ¡v 50,000 hÀj 
§Ä hsc hnLS\s¯ (inYneoIcWw)
sNdp¯p\nÂ¡m³ km[n¡psa¶v IW 
¡m¡s¸«n«p≠v.

 $ sslt{Um v̂fqdnIv A¾w I®mSnsb 
ebn¸n¡p¶p.
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Pew Pew
ssl{UP\pw 

HmIvknP\pw

IpSn¡p¶Xn\pw, embI-

ambpw

Idnbp¸v
tkmUnbw 

t¢mssdUv
tkmUnbhpw t¢mdn\pw

\½psS ssZ\wZn\ 
Blmc¯nse Hchiy 
LSIw Cd¨n, ao³ 
F¶nh tISpIqSmsX 
kq£nbv¡p¶Xn\v.

]©kmc kpt{Imkv
ImÀ_Wpw ssl{UP\pw 

HmIvknP\pw

a[pc ]elmc§Ä anTmbn 

IÄ, ]g¨mdpIÄ F¶nh 

X¿mdm¡p¶Xn\v.

t_¡nMv tkmU 

(A¸¡mcw)

tkmUnbw ss_

ImÀ_tWäv

tkmUnbhpw, ssl{UP\pw, 

ImÀ_Wpw, HmIvknP\pw

AKv\nia\nIÄ, A¸¡mcw, 

tI¡pIÄ, sdm«n F¶nh 

X¿mdm¡p¶Xn\v

Ae¡pImcw
tkmUnbw ImÀ_

tWäv

tkmUnbhpw ImÀ_Wpw 

HmIvknP\pw

tkm¸pIfnÂ hr¯nbm¡p¶ 

]ZmÀ°ambn, ITn\Pes¯ 

arZphm¡p¶Xn\v.

»o¨nwKv ]uUÀ
ImÂkyw 

HmIvknt¢mssdUv

ImÂkyhpw HmIvknP\pw 

t¢mdn\pw

»o¨nwKv GPâmbn, AWp\min\n 

bmbn IpSn¡p¶Xn\pÅ Pew 

AWp hnapàam¡p¶Xn\v.

Izn¡vssew 

(\oäp I¡)

ImÂkyw HmIv 

sskUv
ImÂkyhpw HmIvknP\pw

knaâv, I®mSn F¶nh 

h³tXmXnÂ Dev]mZn¸n¡p¶Xn\v

tÉ¡Uv ssew 

(\oäv Np®m¼v)

ImÂkyw 
sslt{UmIv
sskUv 

ImÂkyhpw HmIvknP\pw 

ssl{UP\pw
NphcpIfnÂ shÅ]qip¶Xn\v

ssew tÌm¬ 

(Np®m¼v IÃv)

ImÂkyw ImÀ_

tWäv

ImÂkyhpw ImÀ_Wpw 

HmIvknP\pw

tNm¡pIjvW§Ä 

D≠m¡p¶Xn\v

5.5.3. kwbpà§fpsS D]tbmK§Ä
\½psS \nXyPohnX¯nÂ \mw D]tbmKn¡p¶ Nne kwbpà§sfbpw AhbpsS LSI§ 

sfbpw \ap¡v ]«nI cq]¯nem¡mw.
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5.5.4. kwbpà¯nse X\vam{X
Hcp kwbpà¯nse X\vam{XbnÂ 

ct≠m AXne[nItam hyXykvX Xc¯nepÅ 
AWp¡Ä AS§nbncn¡p¶p. DZmlcWambn, 
ssl{UP³ t¢mssdUnsâ Hcp X\vam{XbnÂ 
Hcp ssl{UP³ AWphpw Hcp t¢mdn³ 
AWphpw AS§nbncn¡p¶p. AtX t]mse, 
Pe¯nsâ Hcp X\vam{XbnÂ c≠v ssl{UP³ 
AWp¡fpw Hcp HmIvknP³ AWphpw 
AS§nbncn¡p¶p.

5.6.   Hcp cmkkq{Xw F¶mÂ  
F´mWv ?

Na Cl

H Cl

Cl Cl

Mg

Cl Cl

Zn

HcWphns\ AXnsâ {]XoIw D]tbmKn v̈ 
{]Xn\n[oIcn¡p¶Xpt]mse, Hcp aqeI¯n 
sâtbm AsÃ¦nÂ Hcp kwbpà¯nsâtbm 
X\vam{Xsb {]Xn\n[oIcn¡p¶Xv Hcp 
cmkkq{Xap]tbmKn¨mWv 

Hcp cmkkq{Xw X\vam{XbnepÅ Hmtcm C\w 
aqeI¯nsâbpw AWp¡fpsS F®s¯ {]
Xn\n[oIcn¡p¶p. DZmlcWambn H

2
 F¶Xv

c≠v ssl{UP³ AWp¡Ä kwtbmPn¨v 

D≠mIp¶ Hcp ssl{UP³ X\vam{Xsb {]Xn 
\n[oIcn¡p¶p.

Pe¯nsâ cmkkq{Xw H2O bmWv. CXnÂ
c≠v ssl{UP³ AWp¡Ä Hcp HmIvknP³ 
AWphpambn cmkkwtbmKw sNbvXv Pew 
D≠mbncn¡p¶p F¶Xns\ CXv Ipdn¡p¶p.
ssl{UPsâ Xmsg FgpXnbn«pÅ ""2 ""F¶ 
kwJy (k_vkv{In]väv) Hcp PeX\vam{XbnÂ 
ImWs¸Sp¶ ssl{UP³ AWp¡fpsS 
F®s¯¡pdn¡p¶p. Htcsbmcp AWpth 
bpÅqsh¦nÂ ""1 ""F¶  k_vkv{In]väv FgpXp 
¶nÃ F¶Xpw {i²n¡pI. 

Xmsg sImSp¯n«pÅ Nn{X§fnÂ \n¶pw 
cmkkq{Xw FgpXp¶sX§s\sb¶v ]Tn 
¡mw.

cmkkq{Xw NaCl 
BIp¶p

cmkkq{Xw MgCl2 BIp¶p

K Cl
Cl Cl

Ca

cmkkq{Xw ______ 
BIp¶p

cmkkq{Xw _______ 
BIp¶p

H H

O

ClH

cmkkq{Xw ______ 
BIp¶p

cmkkq{Xw ______ 
BIp¶p
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5.7. kwtbmPIX F¶mÂ F´v ?
Hcp X\vam{X Pew D≠mIp¶Xn\mbn 

ssl{UPsâ c≠v AWp¡Ä HmIvknPsâ 
Hcp AWphpambn kwtbmPn¡p¶p. F¶mÂ 
Hcp X\vam{X ssl{UP³ t¢mssdUv 
D≠mIp¶Xn\mbn ssl{UPsâ Hcp AWp 
t¢mdnsâ HcWphpambn kwtbmPn¡p¶p. 
HmIvknP³ AWphn\v ssl{UP\pambn 
kwtbmPn¡phm\pÅ Ignhv t¢mdn³ AWp 
hnt\¡mÄ IqSpXemsW¶v \n§Ä¡v                   
]dbphm³ Ignbpw. NnehyànIÄ [mcmfw 
BÄ¡mcpambn kulrZw IqSp¶p F¶mÂ aäp 
NnecmIs« Hcp N§mXnsb sIm≠v kwXr]vX 
cmIp¶p. CXpw GItZiw AXpt]msebmWv.

hyXykvX aqeI§fpsS AWp¡Ä 
kwtbmPn¨mWv kwbpà§Ä D≠mIp¶Xv Hcp 
kwbpà¯nse X\vam{XIÄ D≠mIpt¼mÄ, 
AWp¡Ä Hcp \nÝnX A\p]mX¯nÂ 
kwtbmPn¡p¶p. CXn\p ImcWw hyXykvX 
AWp¡fpsS kwtbmPn¡p¶Xn\pÅ Ignhpw 
hyXykvXambncn¡pw F¶ hkvXpXbmWv.

Hcp aqeI¯nsâ kwtbmPn¡phm\pÅ 
Ignhns\ kwtbmPIX F¶v \nÀhNn¡mw.

ssl{UPs\ Bkv]Zam¡nbpÅ 
kwtbmPIX:

ssl{UP³ AWphnsâ kwtbmPIXsb 
H¶mbn ]cnKWn¨v AXns\ am\ZWvUambn 
XncsªSp n̄cn¡p¶p. ssl{UPs\ ASnØm\
am¡nsIm≠v aäv aqeI§fpsS kwtbmPIXIÄ 
{]kvXmhn̈ ncn¡p¶p. aqeI n̄sâ Hcp AWphn 

H Cl
H H

O

t\mSpIqSn kwtbmKw sN¿p¶ ssl{UP³ 
AWp¡fpsS F®amWv kwtbmPIX F¶pw 
kwtbmPIXsb \nÀhNn¡mhp¶XmWv.

an¡hmdpapÅ aqeI§Ä ssl{UP\p 
ambn kwtbmPn¡m¯XpImcWw kwtbmPIX 
AYhm kwtbmPn¡phm\pÅ Ignhns\ 
t¢mdns\tbm AsÃ¦nÂ HmIvknPs\tbm 
Bkv]Zam¡nbpw \nÀhNn¡mhp¶XmWv.

t¢mdns\ Bkv]Zam¡nbpÅ kwtbmPIX:
t¢mdnsâ kwtbmPIX H¶mbXn\mÂ Hcp 

aqeI¯nsâ HcWphpambn kwtbmPn¡p¶ 
t¢mdn³ AWp¡fpsS F®s¯ AXnsâ 
kwtbmPIX F¶p ]dbp¶p.

Na Cl

K Cl

Cl Cl

Mg

Cl Cl

Zn

HmIvknPs\ Bkv]Zam¡nbpÅ 
kwtbmPIX: 

HmIvknPsâ kwtbmPIX 2 BsW¶v \ap 
¡dnbmw. Hcp aqeI n̄sâ Hcp AWphnt\mSp 
IqSn kwtbmPn¡p¶ HmIvknP³ AWp¡fpsS 
F® n̄sâ Cc«nsbbpw kwtbmPIX F¶v     
]dbmhp¶XmWv.

t¢mdnsâ kwtbmPIX 
1 BWv

HmIvknPsâ kwtbmPIX 
2 BWv

KbpsS kwtbmPIX 
1 BWv

Znsâ kwtbmPIX 
2 BWv

NabpsS kwtbmPIX 
________ BWv

MgbpsS kwtbmPIX 
________ BWv
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Nne aqeIßƒ {]tXyIn®v  A]q¿∆ hmXIßƒ H¶nÂ IqSqXÂ kwtbmPIXIÄ {]
ZÀin¸n¡p¶p. CXns\ ]cnhÀ¯n kwtbmPIX  (Variable Valency)  F¶p ]dbp¶p.

DZmlcWambn, 
FeCl2 hnÂ Fe bpsS kwtbmPIX 2 BWv           FeCl3 bnÂ Fe bpsS kwtbmPIX 3 BWv.

loenbw, \ntbm¬ t]mepÅ Nne aqeI§Ä aäv aqeI§fpambn kwtbmPn¡p¶nÃ. 
AhbpsS kwtbmPIX ]qPyw BWv.

hym]Iamb ]0\w

]pXnb aqeI§Ä¡v AhbpsS Øncamb \maw \ÂIp¶Xphsc, AsÃ¦nÂ I≠p       
]nSn¯¯ntem/kwtÇjW¯ntem DÅ A`n{]mbhyXymk§Ä kXysa¶v sXfnbp¶Xph 
scbpw \maIcWw sN¿p¶Xn\mbn emän³ `mjbnepÅ aq¶v A£c§Ä AhbpsS 
AWpkwJysb ASnØm\s¸Sp¯n D]tbmKn¡p¶p.

kwJy 0 1 2 3 4 5 6 7 8 9
{]XoIw n u b t q p h s o e
\maw \nÂ A¬ ss_ ss{S IzmUv s]âv slIvkv sk]väv HIväv sb³

aqeI§fpsS ""]qÀ®amb {]XoI"" ¯nsâ \maw, bw (ium) F¶ {]Xyb¯nÂ Ahkm\n 
¡Ww.

Cu k{¼Zmb¯ns\ DZmlcWklnXw hniZoIcn¡p¶Xn\mbn 

Hcp aqeI¯nsâ AWpkwJy          1           1             2    F¶v \nÀt±in¡pI.
\maw A¬     A¬       _obw
\maw        (Un)       (un)        (bium)
{]XoIw   Uub

{]hr¯n 5.14

BhÀ¯\ ]«nIbnÂ \n¶pw kwtbmPIX ]qPyambpÅ aqeI§fpsS ]«nI X¿mdm¡pI.

CabpsS kwtbmPIX 
2 BWv

MgbpsS kwtbmPIX 
2 BWv

Znsâ kwtbmPIX 
________ BWv

Ba bpsS kwtbmPIX 
________ BWv
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kwLw tNÀ¶pÅ {]hr¯\w 5.15 

Cu ]m0¯nÂ \n§Ä ]Tn¨ aqeI§fpsS {]XoI§fpw kwtbmPIXIfpw 
ad¡mXncn¡m³ klmbn¡p¶Xn\v CXm Hcp ckIcamb Ifn . \nÀt±in¨ncn¡p¶Xp 
{]Imcw ImÀUpIÄ X¿mdm¡n Ifn¡p¶Xn\mbn kl]mTnIfpsS sNdnb kwL§Ä 
cq]oIcn¡pI.

\nÀt±iw:
1. ]«nIbnÂ X¶ncn¡p¶ FÃm aqeI¯n\pw 3 ImÀUpIÄ hoXw X¿mdm¡pI..

(3 X 13 =39)

ssl{UP³  tIm¸À  saKv\ojyw  HmIvknP³

 tkmUnbw  kn¦v  Ab¬ kÄ^À

s]m«mkyw  seUv  ImÂkyw  t¢mdn³

saÀ¡pdn

2. Hcp aqeI¯n\v 3 ImÀUpIÄ hoXw X¿mdm¡pI. CXnÂ AhbpsS t]cpIÄ¡p
]Icw {]XoI§Ä D]tbmKn¡pI. (3 X13=39)

H       Cu     Mg    O    Na     Zn   Fe   S   K    Pb   Ca    Cl   Hg

3. '2' F¶v FgpXnbn«pÅ 30 ImÀUpIfpw '1' F¶v FgpXnbn«pÅ 12 ImÀUpIfpw
X¿mdm¡pI. '2', ‘1' F¶n§s\bpÅ ImÀUpIÄ kwtbmPIXsb {]Xn\n[o
Icn¡p¶p.

4. Ct¸mÄ ChnsS 120 ImÀUpIÄ D≠mbncn¡pw.

F§s\bmWv Ifnt¡≠Xv:

Htckab¯v F«v Ifn¡mÀ¡v Ifn¡mhp¶XmWv. FÃm ImÀUpIsfbpw 
Ifn¡mÀ¡nSbnÂ hnXcWw sN¿pI. Hmtcm Ifn¡mc\pw 15 ImÀUpIÄ e`n¡pw. 
Hmtcm Npänepw Hcp Ifn¡mc\v XmsgbpÅhbnÂ H¶v sN¿mhp¶XmWv.

1. aq¶v ImÀUpIÄ hoXapÅ skäpIÄ D≠m¡pI. Hcp skänÂ aqeI¯nsâ t]cp
Å Hcp ImÀUpw AXnsâ {]XoIapÅ Hcp ImÀUpw, AXnsâ kwtbmPIXbpÅ
Hcp ImÀUpw D≠mbncn¡pw.

2. CSXphi¯ncn¡p¶bmfnsâ ]¡epÅ Hcp ImÀUv hens¨Sp¡pI. apIfnÂ
hniZoIcn¨ncn¡p¶ hn[¯nÂ Hcp skäv D≠m¡m³ km[n¡ptam F¶v ]cn
tim[n¡pI. km[n¡pIbmsW¦nÂ Bskäns\ tai¸pd¯v ImW¯¡hn[w
hbv¡pI.

sXämb {]XoItam, AsÃ¦nÂ kwtbmPIXtbm DÅ skäv D≠m¡p¶ Ifn¡mc\v 
in£bmbn ASp¯ Npäv Ifn¡m³ Ahkcw \ÂIpIbnÃ. GsX¦nepw Hcp Ifn¡mc³ 
FÃm ImÀUpIfpw D]tbmKn¨v Xocpt¼mÄ Hcp Npäv Ahkm\n¡p¶p. GXp Ifn¡mc\m 
tWm FÃm ImÀUpIfpw D]tbmKn¨v XoÀ¯Xv AsÃ¦nÂ Ipdª F®w ImÀUpIÄ 
ssIhiw h¨ncn¡p¶Xv AbmfmWv hnPbn. 
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aqey\nÀ®bw
1. ssl{UP³, HmIvknP³ F¶o c≠v aqeI§Ä sIm≠mWv Pew \nÀ½n¨ncn¡p¶Xv. Pew

Hcp {ZmhIamWv. t\tcadn¨v ssl{UP\pw HmIvknP\pw hmXI§fmWv. ssl{UP³
Ffp¸¯nÂ Xo ]nSn¡p¶p. HmIvknP³ I¯p¶Xn\v klmbn¡p¶p. Pew Xo sISp¯m³
D]tbmKn¡p¶p.

apIfnÂ X¶n«pÅ hnhc§Ä h¨v Xmsg X¶ncn¡p¶ tNmZy§Ä¡v D¯cw FgpXpI.

a) Pe¯nÂ ImWs¸Sp¶ aqeI§Ä GsXms¡bmWv?

b) Cu aqeI§Ä GXhØbnemWv ØnXn sN¿p¶Xv?

c) ssl{UPsâ KpWw FgpXpI?.
d) HmIvknPsâ KpWw FgpXpI?

e) Pe¯nsâ KpW§Ä, ssl{UP³, HmIvknP³ F¶nhbnÂ \n¶pw hyXykvXamtWm?

2.  s]«nbnÂ DÅS¡w sNbvXncn¡p¶ aqeI§Ä D]tbmKn¨v Ipd¨v kwbpà§fpsS 
cmkkq{Xw \nÀ½n¡pI.

3.  XmsgX∂ncn°p∂ X\vam{Xkq{Xßfn¬ ASnhcC´ncn°p∂ aqeIßfpsS

kwtbmPIX I p]nSn°pI.

i) H2O ii) KCL iii) Al2 O3 iv) Fe2 O3  v) CH4

4. X∂ncn°p∂ kq{XßfpsS cmk\maw FgpXpI

i) MgO   ii) HCl iii) NH3 iv) ZnO v) NaCl
5.  XmsgbpÅ aqeI§fpsS t]cpambn _Ôs¸« {Kl§fpsS ({Ko¡v ssZh§fpsS)

t]cpIÄ FgpXpI.

a) ¹qt«mWnbw b) s\]väyqWnbw c) bptd\nbw

t{]mPÎn\pÅ Bib§Ä

1.    i.  XmsgbpÅ hkvXp¡fpsS amXrIIÄ FSp¡pI.

      ]©kmc, D¸v, Pew, sN¼pI¼n, s]³knense seUv, ambv¡m\p]tbmKn¡p¶    
    dºÀ, Ccp¼v

ii. Hmtcm hkvXphns\bpw \nco£n¨v AXnsâ AhØbpw, _mlyambn {]Xy£s¸Sp¶
       cq]hpw Ipdn¡pI.

iii. amXrIIsf aqeIw AsÃ¦nÂ kwbpàw F¶n§s\ XcwXncn¡pI.
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2.  \n§fpsS ho«ntem, hoSn\v Npäpamtbm \n§Ä¡v ImWm³ km[n¡p¶ Ccp¼v, sN¼v, Aep
an\nbw t]mepÅ km[mcW aqeI§Ä sIm≠v \nÀ½n¨n«pÅ [mcmfw km[\§fpsS ]«nI
X¿mdm¡pI. Chbp≠m¡nbncn¡p¶ aqeI§fpsS t]cpIfpw {]XoI§fpw Ipdn¡pI.

3.  Ifna®v, Pew, Nmb§Ä, sNdnbapf¡¼pIÄ F¶nhbp]tbmKn¨v Xmsg X¶n«pÅ
aqeI§fpsSbpw kwbpà§fptSbpw amXrIIÄ X¿mdm¡pI.

]co£Ww

Ccp¼v IjW§Ä, sN¼pI¼n, ac¡cn F¶nhbpsS 3 amXrIIÄ FSp¡pI. XmsgbpÅ          
]cntim[\IÄ \S¯n A\ptbmPyamb \nco£W§fnÂ icn ASbmfanSpI. \nco£W§fpsS 
ASnØm\¯nÂ amXrIIsf teml§Ä, Ateml§Ä F¶n§s\ XcwXncn¡pI.

]cntim[\
\nco£Ww

Ccp¼v sN¼vI¼n ac¡cn

Pew tNÀ¡pt¼mÄ ebn¡p¶p /ebn¡p¶nÃ ebn¡p¶p /ebn¡p¶nÃ ebn¡p¶p /ebn¡p¶nÃ

Xmtgbv¡v hngpt¼mÄ
iÐap≠mIp¶p / 

iÐap≠mIp¶nÃ

iÐap≠mIp¶p / 

iÐap≠mIp¶nÃ

iÐap≠mIp¶p / 

iÐap≠mIp¶nÃ

sshZypXnbpsS 

NmeIX (sN¼pI¼n, 

_mädn, _Ä_v 

F¶nh D]tbmKn¨v)

\Ã NmeIw / tamiamb 

NmeIw

\ÃNmeIw / tamiamb 

NmeIw

\ÃNmeIw / tamiamb 

NmeIw

]cntim[\m^ew:
Ccp¼v Hcp ________ BWv, sN¼pI¼n Hcp _________ BWv, ac¡cn Hcp __________ 

BWv.

]pkvXIw

Inorganic chemistry - Puri and Sharma - Vishal publications.

sh_vsskäpIÄ

www.freshney.org

www.authorstream.com
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Hcp NqSpÅ th\eh[n Ime¯v AcpW 
AhfpsS Iq«pImcn kzmXnsb BImw£tbmsS 
Im¯ncn¡pIbmbncp¶p. Ahkm\w kzmXn 
Hcp IpSbpambn AcpWbpsS ho«nÂ F¯n. 

AcpW : ag s]¿pIbmtWm kzmXn?

kzmXn   : CÃ AcpW, F¶mÂ ]pd¯v 
hfsc NqSv BbXn\mÂ IpS FSp¡m³  
Fsâ A½ Ft¶mSv Bhiys¸«p.

AcpW  : XoÀ¨bmbpw C¶es¯ 
Dujvamhv 42ºC Bbncp¶psh¶v sSenhnj³ 
hmÀ¯bnÂ R³ tI«p. CXv C¶s¯¡mÄ 
hfsc IqSpXembn ImWs¸«p. 

kzmXn  : Dujvamhn\v \½Ä D]
tbmKn¡p¶ am{XsbIpdn¨v Rm³ Nn´mIpg 
¸¯nembn. P\§Ä skÂjykv D]tbmKn 
¡p¶Xv \½Ä ImWp¶XmWv. F¶mÂ 
Fsâ ktlmZc³ C¶v cmhnse ]dªXv 
Dujvamhnsâ am{X sIÂhn³ F¶mWv.

    AcpW : \ap¡v ANvOt\mSv tNmZn¨v 
Cu kwibs¯ ZqcoIcn¡mw. (At±lw Hcp 
A[ym]I\mWv.) (kv]jvSam¡p¶Xn\mbn 
AhÀ AcpWbpsS AOvOsâ ASp¯v       
t]mIp¶p. AcpWbpsS AÑ³ am{XIsf 
Ipdn¨v hyIvXambn hniZoIcn¨v sImSp¯p.)

AfhpIÄ F¶Xv Adnbm¯ Hcp 
Afhns\ Adnbmhp¶ Hcp tXmXpambn 
XmcXayw sN¿p¶XÃmsX asäm¶paÃ. 
tXmXpÅ AfhmWv am{X. DZmlcWambn Hcp 
Zqcs¯ 300 km F¶v \n§Ä ]dªmÂ 
300 F¶Xv. CXnsâ Afhpw In.ao.CXnsâ 
am{Xbpw BIp¶p. Hcp am{XbnÃmsX \ap¡v 
H¶pw Xs¶ Af¡m³ km[yaÃ.

`uXnI AfhpIsf am]\w sN¿p¶Xn\v 
[mcmfw hyhØIsf \mw ]n³ XpSÀ¶v hcp¶p. 

DZmlcWambn IntemaoäÀ, ssaÂ, ASn, 
skâoaoäÀ, XpS§nbhsbÃmw \of¯nsâ 
am{XIfmWv. AXpt]mse Intem {Kmw, ]u≠ v, 
XpS§nbh {Zhyam\¯nsâ am{XIfmWv. 

en knÌan CâÀ\mjWÂ Un bqWnävkv
(SI am{XIfpsS hyhØ) 
GI coXnbm¡p¶Xn\mbn, 1971þse 

`mc§tfbpw AfhpItfbpw kw_Ôn¨        
s]mXp kt½f\w am]\¯nsâ GI cq]
¯n\mbn SI  hyhØsb¶v hnfn¡p¶ Hcp 
am]\w D ≠mbncnt¡ XmsW¶v Xocpam\n 
¨p.  SI hyhØbnÂ FÃm `uXnI Afhp 
IfpsSbpw am{XIÄ hypÂ]mZn¸n¨Xpw 
ØncambXpamWv. bpIvXn]cambn  CXv asäÃm 
hyhØIsf¡mfpw sa¨s¸«XmWv. CXn\v 
Nne khntijXIÄ D≠ v. Ch ASnØm\
ambncn¡p¶Xv AWphnsâ KpW¯nemWv. 
AXpsIm≠ v Ah kab¯n\\pkcn¨v 
hyXymks¸Sp¶nÃ. SI  hzhØ D]tbmKn¡m³ 
IqSpXÂ kuIcy{]ZamWv.

am{XIfpsS Cu hyhØbnÂ  Ggv 
ASnØm\ AfhpIfpw [mcmfw hypÂ¸¶ 
AfhpIfpap≠ v.

\of¯ntâbpw {Zhyam\¯ntâbpw SI  
hyhØbnepÅ am{XIsfIpdn¨v \ap¡dnbmw. 
aäv ASnØm\ am{XIsf Ipdn¨v \ap¡v 
IqSpXembn a\Ênem¡mw.

Dujvamhv 
Hcp hkvXphns‚ NqSns‚tbm, XWp∏ns‚tbm 

AfhmIp∂p. Dujvamhv, F∂Xns\°pdn®v \
ap°dnbmw. Dujvamhv Af°p∂Xn\v sk¬jykv, 
^mc≥lo‰v XpSßn hyXykvX AfhpIƒ D]
tbmKn°p∂p. 

Dujvamhv Af°p∂Xn\mbn sI¬hn≥ kvsIbn¬ 
F∂ as‰mcpXcw kvsIbn¬IqsS D v. sI¬hn≥ 
F∂Xv Dujvamhns‚ SI hyhÿbnse {]mYanI
am{XbmIp∂p.

6. AfhpIÄ
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Pe¯nsâ {XnKpW _nµp  skÂjykv 

kvsIbnenÂ Pe¯nsâ Jcm¦w 0ºC   
BIp¶p. F¶mÂ 0ºC-Â PeX·m{XIÄ \nÝ 

emhØbnÂ F¯p¶nÃ. -273 ºC-Â am{XamWv 

X·m{XIÄ \nÝemhØbnÂ F¯p¶Xv. Cu 

þ273 ºCþs\ tIhe ]qPyw F¶v hnfn¡pIbpw 

CXns\ sIÂhn³ kvsIbnensâ iq\y_nµp 

hmbn IW¡m¡pIbpw sN¿p¶p.

AXpsIm ≠v -273ºC = 0K

             273K  = 0ºC

skÂjykv kvsIbnense EW aqey§fpsS 

D]tbmKs¯ sIÂhn³ kvsIbnÂ D]

tbmKn¨v Hgnhm¡mw

Dujvamhns‚ kvsIbnepIfpsS am‰w 

^mc≥lo‰n¬ \n∂pw sk¬jyknte°v
Db¿∂ ÿnc _nµphn\pw, Xmgv∂ ÿnc_n 

µphn\pw CSbnep≈ hn`mKßfpsS FÆw 

sk¬jykv kvsIbnen¬ 100 Dw ^mc≥lo‰v kvs-

Ibnen¬ 180 Dw BIp∂p.

CXp]tbmKn®v \ap°v ^mc≥lo‰v Duj-
vamhns\ sk¬jykv Dujvamhm°n am‰m≥ Ign-
bpw. AXpt]mse sk¬jykns\ ^mc≥lo‰mbpw 

am‰mhp∂XmWv.

sI¬hn≥ kvsIbnens\ sk¬jykv kvs-
Ibnembn am‰p∂Xn\v

]cnlcn® \n¿±mcWßƒ

1. 370C  s\ ̂ mc≥lo‰v kvsIbnem°n am‰pI.

AfhpIfpsS Xcßƒ
Xmgv∂ ÿnc_nµp 

ip≤amb sFkns‚ {ZhWm¶w  
Db¿∂ ÿnc_nµp PeØns‚ 

IzY\m¶w

sk¬jykv 0OC 100OC

^mc≥lo‰v 32OF 212OF

C = (F-32) X   100
180

C = (F-32) X      5   9

(F-32) = C
100

X 180

(F-32) = 9 C
5

F = 9 C
5

+ 32

-273OC = 0 K

     0OC = 273 K

 100OC = 373 K

F =  9 C
     5 + 32

F = + 32

       F = 98.60F

=
F - 32

 180

C

100

9 X37 
       5
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      sshZypXnbpsS SI am{X B¼nbdmWv. 

]ZmÀ°§fpsS Afhv

   ]ZmÀ°§fpsS Afhnsâ SI am{X tamÄ 
BWv.

AfhpIÄ SI am{X {]XoIw

 \ofw  aoäÀ m

 {Zhyam\w Intem{Kmw kg

 kabw sk¡âv s

Dujvamhv sIÂhn³ K

sshZypXn
B¼nbÀ A

]ZmÀ°§fpsS
Afhv

tamÄ mol

{]Imi Xo{hX Im³Une cd

C = (F-32) X   5
       9

C = (100-32) X   5
       9

       C = 37.7

1000F = 37.70C

 -273OC = 0 K

     0OC = 273 K

   40OC = 273+40 

40OC  = 313O  K

3. 400C s\ sI¬hn≥ kvsIbnem°n am‰pI.2. 1000F s\ sk¬jykv kvsIbnem°n am‰pI.

kzbw ]cn{ian°pI.

1. 980F s\ sk¬jykv kvsIbnenem°pI.

2. -400C s\ ^mc≥lo‰v kvsIbnenem°pI.

3. 320C s\ sI¬hn≥ kvsIbnenem°pI.

{]Imi Xo{hX

{]Imi Xo{hXbpsS SI am{X Im³Une 
BWv. 

Hcp sagpIpXncn  DÂkÀÖn¡p¶ {]
Imi¯nsâ Xo{hX GItZiw Hcp Im³Un 
ebv¡v kaamWv.
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1. i_vZ¯nsâ Xo{hX Af¡p¶ bqWnäns\ sUkn_Â (db) F¶v hnfn¡p¶p.

2. `qan Ipep¡¯nsâ Xo{hXsb dnIväÀ kvsIbnenÂ Af¡p¶p.

SI hyhØbnse am{XIÄ FgpXp t¼mÄ A\phÀ¯nt¡≠  Iogvhg¡§Ä.

 • am{XIfpsS {]XoI§Ä. sNdnb A£c¯nÂ FgpXWw. DZmlcWambn aoädn\v ‘m’
Intem {Kman\v  ‘kg’

 • imkv{XÚsâ t]cnÂ \maIcWw sNbvXncn¡p¶  am{XIÄ FÃmbv t¸mgpw sNdnb
A£c¯nÂ Xs¶ FgpXWw.

DZmlcWambn newton, joule

 • imkv{XÚsâ t]cnÂ \maIcWw sNbvXncn¡p¶ am{XIfpsS {]XoI §Ä henb
A£c¯nÂ FgpXWw.

DZmlcWambn : \yq«¬ N, hm«n\v W

 • {]XoI§Ä _lphN\¯n³ FgpXm³ ]mSnÃ. F¶mÂ hm¡pIfnÂ FgpXpt¼mÄ
_lp hN\§Ä D]tbmKn¡Ww.

DZmlcWambn 30kg AsÃ¦nÂ        kilograms.

 • am{XIfpÅ {]XoI§fpsS Ahkm \w ]qÀ® hncmaw CSm³ ]mSnÃ.

DZmlcWambn \of¯nsâ am{XbpsS {]XoIw m BIp¶p. (m. F¶Ã)

Ipdn∏v: Xmsg X∂ncn°p∂ AfhpIƒ Adnhnte°v am{Xw D≈XmWv. aqey\n¿ÆbØn¬ 

tNmZn°m≥ ]mSn√.

\of¯nsâ am{XIÄ
10 anÃo aoäÀ (mm) =  1 skâoaoäÀ(cm)
10 skâoaoäÀ =   1 sUkoaoäÀ(dm) = 100 anÃoaoäÀ.
10 sUkoaoäÀ =  1 aoäÀ(m) = 1000 anÃo aoäÀ
10 aoäÀ  =  1sU¡m aoäÀ (dam)
10 sU¡m aoäÀ =   1 slUvtSm aoäÀ (hm) =100 aoäÀ
10 slIvtSm aoäÀ =   1 Intem aoäÀ (km) =1000 aoäÀ

hnkv{XoÀ®¯nsâ am{XIÄ
100 NXpc{i anÃo aoäÀ(mm2) =   1NXpc{i skâoaoäÀ(cm2)
100 NXpc{i skâoaoäÀ =   1 NXpc{i sUkoaoäÀ(dm2)
100 NXpc{i sUkoaoäÀ =   1 NXpc{i aoäÀ(m2)
100 NXpc{i aoäÀ =    1 NXpc{i sU¡m aoäÀ(dam2) = 1GÀ
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IqSpXembn Adnbm³
\½psS \nXyPohnX¯nÂ \mw D]tbmKn¡p¶ Nne km[mcW AfhpIÄ
1 ASn = 30.48 sk.an
1N.ASn = 30.48 sk.an x30.48sk.an=929.0304N.sk.an
1 {Ku ≠v =2400N.ASn
1Ipgn = 145.2 N.ASn
1sk‚v = 435.60 N.ASn
1G°¿ = 43560 N.ASn = 300Ipgn = 100 sk‚v
{]mtbmKnIambn taÂ]dª AfhpIsf ]qÀ®
kwJy cqt]\ \mw D]tbmKn¡p¶p

{]hr¯n 6.1

\n§fpsS {]tZi¯v DtbmKn¡p¶ aäv Nne AfhpIsf tiJcn¡pI

100 NXpc{i sU¡maoäÀ =    1  NXpc{i slIvtSm aoäÀ(hm2) = 1slIvSÀ (ha)
100 NXpc{i slIvtSm aoäÀ =    1 NXpc{i Intem aoäÀ (km2)

{ZmhI hym]vX¯nsâ am{XIÄ
10 anÃoenäÀ (ml) =   1 skâoenäÀ (cl)
10 skâo enäÀ  =   1 sUkn enäÀ (dl) = 100 anÃoenäÀ
10 sUkn enäÀ =   1 enäÀ 1 =1000 anÃo enäÀ 
10 enäÀ =   1 sU¡m enäÀ (dal)
10 sU¡m enäÀ  =   1 slIvtSm enäÀ (hl) = 100 enäÀ
10 slIvtSm enäÀ  =   1 Intem enäÀ (kl) = 1000 enäÀ

hym]vX¯nsâ am{XIÄ
1000 L\ anÃo aoäÀ (mm3) =   1 L\ skânaoäÀ (cm3)
1000 L\ skânaoäÀ =   1 L\ sUkoaoäÀ (dm3)

=   1 000 000 L\ anÃnaoäÀ
1000 L\ sUknaoäÀ =   1 L\ aoäÀ (m3)

=   1 000 000 L\ skânaoäÀ
=   1 000 000 000 L\ anÃnaoäÀ

{Zhyam\¯nsâ am{XIÄ
10 anÃn{Kmw (mg) =   1 skân{Kmw (cg)
10 skân {Kmw  =   1 sUkn {Kmw (dg) = 100 anÃn{Kmw
10 sUkn{Kmw =   1 {Kmw (g) = 1000 anÃn {Kmw
10 {Kmw =   1 sU¡m{Kmw (dag)
10 sU¡m{Kmw  =   1 sltÎm{Kmw (hg) = 100 {Kmw
10 sltÎÀ  =   1 Intem{Kmw (kg) = 1000 {Kmw
1000 Intem{Kmw  =   1 saKm{Kmw (Mg) AYhm 1 sa{SnIv S¬ (t)
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aqey\nÀ®bw
1. cmaphpw a[phpw Iq«pImcmWv. Hcp apdnbpsS \ofw Af¡m³ AhÀ B{Kln¡p¶p.

cmap ASn¡W¡nÂ Af¡m³ B{Kln¡p¶p. F¶mÂ a[p CXns\ aoädnÂ
Af¡m³ B{Kln¡p¶p. A´ÀtZiobambn AwKoIcn¡s¸« hykhØ {]Imcw
BcmWv apdnsb icnbmb coXnbnÂ Af¡p¶Xv? F¥psImÊ v ?

2. Xmsg sImSp¯ncn¡p¶Xns\ tbmPn¸n¡pI

1 Dujvamhv Im³Une

2     ]ZmÀ°¯nsâ Afhv sIÂhn³

3     {]Imi Xo{hX Intem{Kmw

4     {Zhyam\w tdUnb³

5     kaXetIm¬ tamÄ

3. Xmsg sImSp¯ncn¡p¶ {]kvXmh\bnÂ GXmWv icn.?

a. _e¯nsâ am{X Newton  BWv.

b. _e¯nsâ am{X newton  BWv

4. apcpI³ sshZypXnsb Af¶p. GXv am{XbmWv Ah³ D]tbmKnt¡≠ Xv?

5. icntbm sXtäm F¶v ]dbpI.
a. am{XIfpsS {]XoI§Ä sNdnb A£c¯nÂ am{Xta FgpXmhq.

b. am{XIfpsS {]XoI§fpsS A´y¯nÂ Hcp ]qÀ®hncmaw CSWw.

c. am{XIÄ hm¡pIfnÂ FgpXpt¼mÄ _lp hN\§Ä D]tbmKn¡m³
]mSnÃ.

d. {Zhyam\Øns‚ SI am{X KG BIp∂p.

]pkvXI§Ä:    1.  Physics vol (1) and(2) - Satya Prakash - Rahul  Jain V K 
(India ) Enterprises, NewDelhi-2

2.  The Physics Quick reference guide - E.Richard Cohen
1996 - American Institute of Physics.

sh_vsskäpIÄ:   www.metrication.com
         www.surfnet.org/wiki/A-level-physics
         www.physics.nist.gov/cuu/unit
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7. _ehpw aÀ±hpw

Xpd¡pI, DbÀ¯pI,X«pI, hen¡pI,XÅpI, 
XpS§nb {]hÀ¯nIÄ Hmtcm Znhkhpw \½Ä 
sN¿p¶ Nne {]hr¯nIfmWv.taÂ¸dª FÃm 
{]hÀ¯\§fpw , hkvXphns³d Øm\¯nÂ 
amäw D ≠m¡p¶p.

Cu Hmtcm {]hr¯nIfnepw Hcp XÅtem 
AsÃ¦nÂ hen¡tem {]tbmKn¡p¶psb¶v 
\n§Ä {i²n¨n«pt ≠m? Hcp hkvXphns\ 
Nen¸n¡m³ {]bXv\w BhiyamsW¶v (XÅÂ 
AYhm hen¡Â) CXnÂ \n¶v \ap¡v A\pam\n 
¡mw .Cu {]bXv\s¯ _ew F¶v ]dbp¶p

apcpI\pw \nebpw F«mw¢mkv hnZymÀ°nIfmWv.AhcpsS Hmtcm Znhk§fnepapÅ 
PohnX¯nÂ Xmsg ImWp¶ {]hÀ¯\§Ä \S¡p¶p

Hcp hkvXphns³d AhØsb 
amäpItbm, amäm³ t{]cn¸n¡pItbm 
sN¿m³ B hkvXphnÂ {]tbmKn¡p¶ 
XÅÂ AYhm hen¡emWv _ew 

kÀ sFkIv  \ y q«³ ( 1642þ1727 )
temIw C¶v hsc I ≠n«pÅXnÂ h v̈ Gddhpw 
D¶X\mb Hcp imkv{XÚ\mWv. Ct±lw 
Hcp Cw¥ojvImc\mb KWnXimkv{XÚ³, 
`uXnIimk{XÚ³,IqSmsXhm\\nco£I\p 
ambncp¶p._e¯ns³d am{Xbv¡v Ct±l¯nt\m 
SpÅ _lpam\mÀ°w  B\maw \evIn

_e¯nsâ  am{X

A´ÀtZinb am{X hyhØbnÂ (SI hyhØ)            

_e¯ns³d am{X \yq«³ (N) BWv.
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_es¯ Af¡p¶Xn\v aäp Nne am{XIfpw 
D≠ v.AhbmWv ssU³, Intem{Kmw`mcw,       
]u≠v  `mcw XpS§nbh.

7.1. Ne\mhØ
_ew Hcp hkvXphnÂ {]tbmKn¡pt¼mÄ 

F´v kw`hn¡psa¶v a\Ênem¡m³ tKmenIÄ   
D]tbmKn¨pÅ Hcp Ifn Ifn¡mw

Hcp tKmen “A ”  Ne\mhØbnÂ {IaoIcn
¡pI . asämcp tKmen “B” D]tbmKn¨v  
AXns³d ]n³ `mK¯v X«pI . F´mWv \n 
§Ä \nco£n¨Xv

A F¶ tKmen thK¯nÂ Nen¡p¶p .CXv
F´v sIm s ≠¶mÂ  B F¶ tKmen  A bnÂ 
Hcp _ew {]tbKn¨XpsIm ≠mWv. 

C D F¶o  c≠ v tKmenIÄ IqSn FSp¡pI 
.Ahsb FXnÀZnibnÂ  Nen¡m³ A\phZn¨n«v 
]ckv]cw Iq«n ap«n¡pI.Iq«nap«en\v tijw 
tKmenIÄ C bpw D bpw AhbpsS Nen¡p¶ 
Zni Nn{X¯nÂ ImWn¨ncn¡p¶Xpt]mse 
amäp¶p . CXn\p ImcWw Ahbv¡nSbnÂ _
ew {]tbmKn¡p¶Xv aqeamWv

Hcp _ew Hcp hkvXphnsâ thKXtbtbm 
AXnsâ Ne\¯nsâ Znitbtbm amäp¶p. 

Hcp hkvXphnsâ thKXbntem ,AXnsâ 
Ne\¯ns³d Znibntem , AsÃ¦nÂ c ≠neptam 
DÅ amäs¯ AXns³d Ne\mhØbnepÅ 
amäsa¶v ]dbmw.

Hcp _ew FÃmbvt¸mgpw Hcp hkvXp 

hnsâ AhØbnÂ amäap≠m¡p¶nÃ. 

DZmlcWambn, \ap¡v {]tbmKn¡m³ 

Ignbp¶{X _ew {]tbmKn¨mepw, Hcp ap-

dnbpsS `n¯n Nen¡p¶nÃ. \½Ä _ew 

{]tbmKn¨nsÃ¶v CXv AÀ°am¡p¶nÃ 

F¶mÂ \½Ä {]tbmKn¨ _ew `n¯nsb 

Nen¸n¡phm³ ]cym]vXaÃ.

B A

C D

{]hr¯n 7.1

Hcp {In¡ddv ]´ns\ \n§fpsS 
ASpt¯¡v Fdnbm³ \n§fpsS 
Iq«pImct\mSv Bhiys¸SpI . Hcp{In¡äv 
_mäv sIm≠ v ]´ns\ X«pI . ]´ns³d 
Ne\mhØbv¡v F´v kw`hn¡p¶p?
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7.2. _e¯ns³ {]hÀ¯\hpw    
        AXnsâ  ]cnWnX^ehpw

apIfnepÅ {]hr¯nIfnÂ \n¶v Hcp 
_es¯ \n§Ä Xncn¨dnªp. 

•• Hcp• hkvXphns‚• Ahÿ• am‰phm≥•
Ignbpw.• (\n›emhÿbn¬\n∂v• Ne\m•
hÿbnte°v/Ne\mhÿbn¬\n∂v•
\n›emhÿbnte°v)

 • Nen¨psIm≠ ncn¡p¶ Hcp hkvXphns³d

thKX amdmw

 • Hcp hkvXphns³d Ne\Zni amämw

 • Hcp hkvXphns³d BIrXnbnÂ amäw

hcp¯mw

 • ChbnÂ NnetXm AsÃ¦nÂ ChsbÃmw

Xs¶tbm kw`hn¡mw.

_e¯nsâ {]hÀ¯\w CÃmsX Cu {]
hÀ¯\§Ä H¶pw Xs¶  \S¡pIbnÃmsb¶Xv 
{][m\ambpw a\Ênem¡mw.

7.3 k¼À¡_e§Ä
Hcp IpS¯nepÅ Pes¯ AXnÂ ]nSn 

¡msX DbÀ¯m³ \n§Ä¡v Ignbptam?Cu 
taisb  kv]Àin¡msX XÅm³ \n§Ä¡v 
Ignbptam?

s]mXphmbn, Hcp hkvXphnÂ _ew {]tbmKn 

{]hr¯n 7.2

Nne kmlNcy§Ä ]«nIbnse tImfw 
1þÂ \evInbncn¡p¶p.tImfw 2þÂ 
Nne {]hÀ¯\§fpsS Nn{X§Ä {]
ZÀin¸n¨ncn¡p¶p tImfw 1þÂ DÅ 
kmlNcy§sf tImfw 2þÂ DÅ A\p 
tbmPyamb Nn{X§fpambn tbmPn¸n¡pI
]«nI

    tImfw1 tImfw2

\nivNem-
hØbnepÅ 
Hcp hkvXp 
Nen¡p¶p.

Nen¨psIm≠ n 
cn¡p¶ Hcp 
hkvXphns³d 
thKXsb 
amddp¶p.

Hcp 
hkvXphns³d 
Ne\Znisb 
amäp¶p.

Hcp 
hkvXphns³d 
BIrXnsb 
amäp¶p.
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¡phm³ \ap¡v B hkvXphns\ kv]Àint¡ 
≠ Xv Bhiyambn hcp¶p. kv]Ài\¯neqsS 
Hcp hkvXphnsâ Ne\s¯ amäpItbm 
Ne\¯n\v ImcWamhpItbm sN¿p¶ _
es¯ k¼À¡ _ew F¶v ]dbp¶p. 

taÂ¸dª {]hÀ¯\§fnÂ t]inIfpsS 
{]hÀ¯\^eambmWv _ew D ≠mIp¶Xv 
AXv sIm≠ v Cu _ew t]io _ew 
F¶dnbs¸Sp¶p.t]io _ew Hcp k¼À¡ 
_eamsW¶v \n§Ä k½Xn¡p¶pt ≠m?

aäp Xc¯nepÅ kv]ÀiI_e§Ä Dt ≠m? 
hcnI \ap¡v I ≠p]nSn¡mw

IfnØe¯neqsS Dcpfp¶ Hcp ]´nsâ 
thKX kmh[m\w IpdbpIbpw , \niv 
NemhØbnÂ F¯pIbpw sN¿p¶p. 
ssaXm\s¯ an\pks¸Sp¯pIbmsW¦nÂ 
]´v IS¡p¶ Zqcw BZyapÅXnt\¡mÄ 
IqSpXembncn¡pw F´p sIm≠ v?

]´ns³d thKX Ipdbm³ ImcWw ]´n  
\pw, ssaXm\¯n\pw CSbnÂ {]hÀ¯n¡p¶ 
_eamWv .]´v \nivNemhØbnÂ BIm³ 
ImcWambXv LÀjW _eambncp¶p . 
LÀjW _ew Ft¸mgpw hkvXphns³d Ne\
Znibv¡v FXnÀZnibnembncn¡pw.

LÀjW_ew D ≠mIp¶Xv ]´pw,{]
Xehpw X½nepÅ k¼À¡w aqeamWv .CXv 
{]hÀ¯n¡p¶Xv k¼À¡¯nepÅ c  ≠ v 
hkvXp¡Ä¡nSbntem , Ht¶m AYhm c≠ pw 
Ne\¯nencn¡pt¼mtgm BWv. LÀjW_
ehpw Hcp k¼À¡ _eamtWm? AsX.

7.4 k¼À¡¯neÃm¯ _e§Ä
k¼À¡¯neÃm¯ _ew F¶Xv k¼À¡w 

IqSmsX Hcp hkvXp asämcp hkvXphnÂ {]
tbmKn¡p¶ _eamWv.

7.4.1 Im´nI_e§Ä
Im´§fpsS CSbnepÅ _es¯ \n 

co£n¡m³ c≠ v Im´§sf k¼À¡¯nÂ  
sIm ≠p htc≠  Bhiyapt ≠m?

AÃ kv]Àin¡msX Xs¶ Hcp Im´¯n\v 
asämcp Im´¯nÂ _ew {]tbmKn¡m³ 

k¼À¡¯neÃm¯ _e§Ä

`qKpcpXz  

_ew
Im´nI   

_ew

hnZypXvØnXnI 

_ew

Ignbpw Im´nI_ew Hcp k¼À¡¯neÃm¯ 
_eamIp¶p

{]hr¯n 7.3

Hcp tPmUn ZÞIm´§Ä FSp¡pI. 
Im´§fnÂ H¶ns\ Hcp tai t]mepÅ 
an\pkamb {]Xe¯nÂ hbv¡pI.
Ct¸mÄ atä Im´¯nsâ Hcp A{Ks¯ 
taibnencn¡p¶ Im´¯nsâ Hcp A{K¯v 
sIm ≠p hcnI F´vv kw`hn¡p¶psh¶v 
\nco£n¡pI.

ASp¯Xmbn, c ≠v Im´§sfbpw 
thÀ]ncn¨n«v ,\n§Ä ]nSn¨ncn¡p¶ 
Im´¯ns³d atä A{Ks¯  taibnÂ 
Ccn¡p¶ Im´¯ns³d AtX A{K¯v 
sIm ≠p hcnI F´v kw`hn¡p¶psh¶v  
ho ≠pw \nco£n¡pI. 



_ehpw aÀ±hpw

224 225

i
mk

v{X
w

7.4.2 `qKpcpXz _ew
hfsc Dbc¯ntebv¡v Hcp _mävkvam³ 

ASn¨phnSp¶ {In¡äv ]´v XncnsI ssaXm\ 
¯nÂXs¶ h¶phngp¶Xp F´p sIm≠mWv 
F¶v \n§Ä AXnibn¨nbn«pt ≠m?AsÃ¦nÂ 
F´psI m≠mWv Hcp am§ AYhm Hcp 
B¸nÄ XdbnÂ hogp¶Xv ?F´p sIm ≠mWv 
hkvXp¡Ä `qanbnÂ ]Xn¡p¶Xv? CXv 
F´v sIms ≠¶mÂ `qan Ahsb Xmtg¡v 
hen¡p¶Xn\memWv. Cu _es¯ `qKpcpXz 
_ew F¶v hnfn¡p¶p. CXv Hcp BIÀjW 
_eamIp¶p. CXv k¼À¡¯neÃm¯ _e 
¯n\v Hcp DZmlcWamWv.

{]hr¯n 7.4

\n§fpsS ho«nepÅ sSenhnj\nÂ Aev]
t\cw I ≠Xn\p tijw \n§Ä kzn¨v 
Hm^v sN¿pt¼mÄ  \n§fpsS ssIbn 
epÅ tcma§sf Sn.hn.kv{Io\nte¡v 
BIÀjn¡p¶Xmbn \n§Ä¡v Adnbm³ 
km[n¡pw F´v sIm≠ v?

sSenhnjs³d kv{Io³ sshZypX]cambn 
NmÀÖpÅXmbn XoÀ¶v \n§fpsS 
ssIbnepÅ tcma§fnÂ taÂ Hcp hn-
ZypXvØnXnI _ew {]tbmKn¡p¶p. 
kv{Io\n\pw tcma§Ä¡panSbnÂ bm-
sXmcp k¼À¡hpanÃm¯Xn\mÂ CXv 
Hcp k¼À¡¯neÃm¯ _ew BIp¶p. 

`qKpcpXzw `qanbpsS am{Xw KpWaÃ.
kXy¯nÂ, {]]©¯nepÅ sNdpXpw 
hepXpamb FÃm hkvXp¡fpw aäpÅ 
hkvXp¡fnÂ Hcp _ew {]tbmKn¡p¶p. 
Cu _ew `qKpcpXz_ew F¶pw 
Adnbs¸Sp¶p.

7.4.3. hnZypXvØnXnI _ew
Electrostatic Force

NmÀPpÅ Hcp hkvXp NmÀPpÅtXm 
NmÀPnÃm¯tXm Bb asämcp hkvXphnÂ 
{]tbKn¡p¶ _es¯ hnZypXvØnXnI 
_ew F¶v Adnbs¸Sp¶p.hkvXp¡Ä 
k¼À¡¯neÃmsX Ccn¡pt¼mgmWv .Cu 
_ew {]hÀ¯n¡p¶Xv hnZypXvØnXnI 
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{]hr¯n 7.6

\ap¡v Hcp s]³knepw t]¸dpw FSp¡mw s]³knens³d ap\bnÃm¯ A{Ks¯ t]¸dnÂ 
AaÀ¯n AXnÂ Hcp kpjncw CSm³ {ian¡pI.

C\n s]³knens³d IqÀ¯ A{Ks¯ t]¸dnÂ 
AaÀ¯n AXnÂ Hcp kpjncw CSm³ {ian¡pI

Ffp¸apÅXv GXmbncp¶p? F´vsIm≠ v?

c≠ v AhØIfnepw s]³knenÂ {]tbmKn¨ 
_ew GItZiw XpeyamsW¦nepw s]³knensâ 
ap\bpÅ A{K¯n\v t]¸dnÂ kpjncw 
D ≠m¡m³ Ignbp¶p.ChnsS _ew {]tbmKn¨ 
t]¸dns³d hnkvXrXn hfsc sNdpXmbXn           
\mÂ t]¸dnÂ CXns³d ]cnWnX^ew hfsc 
IqSpXemIp¶p.(CXv t]¸dnÂ Hcp kpjncw 
D ≠m¡p¶p). 

7.5. aÀ±w (PrEssurE)

{]hr¯n 7.5

Htc hen¸¯nepÅ c ≠ v _mKpIÄ 
FSp¡pI . Hcp _mKns³d \mS 
hoXnIpdªXpw  atä _mKns³d \mS 
hoXnbpÅXpambncn¡Ww. 

\n§fpsS _p¡pIÄ hoXnbpÅ \mS 
tbmSv IqSnb _mKnÂ FSp¡pI . _m 
Kns\ \n§fpsS tXmfnÂ Xq¡nbn«v 
Aev]kabw \S¡pI. \n§Ä¡v 
F§s\bmWv A\p`hs¸Sp¶Xv?  

_p¡pIsf hoXnIpdª \mStbmSv 
IqSnb _mKnte¡v amäpI .CXns\  
ho ≠pw tXmfnÂ Xq¡nbn«v Aev]
kabw \S¡pI \n§Ä¡v F§s\
bmWv A\p`hs¸Sp¶Xv ? 

hoXnbpÅ \mStbmSv IqSnb _mKns\ 
hln¡p¶Xv BizmkIcambncn¡pw . A§s\btÃ? F´p sIm≠ v? 

\n§Ä hoXnIqSnb \mStbmSpIqSnb _mKns\ Xq¡pt¼mÄ , _p¡pIfpsS `mcw 
tXmfns³d IqSpXÂ `mK§fnte¡v hym]n¡p¶p, BbXn\mÂ \n§fpsS tXmfnse aÀ±w 
IpdhmIp¶p.
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_ew k¼À¡¯neÃmsXbpÅ _e¯n\v 
asämcp DZmlcWamWv.

Cu {]-hr¯n-I-fnÂ\n¶v \½Ä a\-kn-em-

¡p-¶Xv {]tbm-Kn-¡p¶ _e-§-fpsS ]cn-Wn-X- 

-^ew Ah {]hÀ¯n-¡p¶ hnkvXr-Xnsb B{i-

bn-¨n-cn-¡p-¶psh¶mWv. 

Ct¸mÄ \ap¡v aÀ±w F¶ ]pXn-b -Hcp 

`uXnI- A-f-hns\ \nÀh-Nn¡mw.

Hcp am{X hnkvXr-Xn-bnÂ {]hÀ¯n-¡p¶ 

_es¯ aÀ±w F¶v \nÀhNn-¡mw.
          _ew
aÀ±w = ——————————— 

_ew {]hÀ¯n-¡p¶ hnkv-XoÀ®w

aÀ±-¯nsâ SI am{X N/m2. BIp¶p

CXns\ ]mkv¡Â  (Pa) F¶pw hnfn-
¡p¶p.

]cn-l-cn¨ {]iv\-w 1:
Hcp {ZmhIw 2 m2 hnkvXoÀW¯nÂ 100 N     

_ew \ÂIp¶p. aÀ±w F{X-bm-Wv.?

_ew = 100N

hnkvXoÀ®w = 2m2 

aÀ±w  = ?
_ew

aÀ±w   =   ——————————   _ew {]hÀ n̄-¡p¶ hnkvXoÀ®w

aqey-§Ä sImSp-¯mÂ,

aÀ±w =  100 N/2m2

=  50 N/m2

aÀ±w  =  50 N/m2

7.6. {Zmh-I-§fpw, hmX-I-§fpw 
        {]tbmKn-¡p¶ aÀ±w

{Zmh-I-§-sfbpw hmX-I-§-sfbpw {Zh-§Ä 
F¶v hnfn-¡p¶p F¶v \n§Ä¡-dnbmw Jc-

GXv CjvSnIbmWv IqSpX¬ 

a¿±w \¬Ip∂sX∂v \nßƒ°v  

]dbmtam F¥vsIm≠ v ?

s»bvkv ]mkv¡Â. (1623-1662)

17-þmw \qäm≠ - nse {]i-kvX-cmb 
imk{XÚcnÂ Hcm-fmWv. At±lw 
AXn-_p²n kmaÀ°y-apÅ Ip«n-bm-
bn-cp¶p. Hcp {^©v KWn-X-im-kv{X 
-Ú³, `uXnI imkv{X-Ú³, I ≠p-]n- 
Sn-¯-¡m-c³, Fgp-¯p-Im-c³, IqSmsX 
X¯z-Nn-´-I-\p-am-Wv. aÀ±-¯nsâ SI
am{X At±-l-t¯mSpÅ _lpam\mÀ 
°ambmWv \ma-I-cWw sNbvX-Xv.

4m2  hnkvXoÀW¯nÂ Hcp {Zmh-I-
¯nsâ _ew {]hÀ¯n-¡p¶p. aÀ±w

25 N/m2 BsW-¦nÂ, _ew F{X-bmWv ?

A

B

C
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§Ä Ft¸mgpw Xmtgm«v aÀ±w {]tbm-Kn-¡p-¶p.  F¶mÂ {Zmh-I-§Ä FÃm-Zn-i-bn-tebv¡pw aÀ±w
{]tbm-Kn-¡p-¶p.

{Zmh-I-§Ä {]tbm-Kn-¡p¶ aÀ±w

{]hr¯n 7.7

kpXm-cy-amb Hcp I®m-Sn-¡p-g-tem, Hcp ¹mÌnIv 
Ipgtem FSp-¡pI. \Ã KpW-ta-·-bpÅ Hcp 
IjvWw t\cnb dºdpw FSp-¡p-I. (-Hcp dºÀ 
_eq-Wnsâ IjWw). Ipg-ensâ Hc-{K¯v dºÀ 
joäns\ \nhÀ¯n Dd-¸n-¡p-I. Ipg-ens\ ew_-ambn 
]nSn-¡p-I. Ipg-en-tebv¡v Aev]w Pew Hgn-¡m³          
\n§-fpsS Iq«p-Im-cnÂ Hcm-fn-t\mSv Bh-iy-s¸-Sp-I. 
dºÀ _eq¬ hoÀ¡p-¶pt ≠m ? Ipg-ensePe-kvXw-
`-¯nsâ Dbcw Ipdn-¡p-I. Aev]w-IqsS Pew Hgn-
¡pI dºÀ _eq¬ hoÀ¡p-¶Xpw, Ipgn-bnse 
Pe-kvXw-`-¯nsâ Db-chpw \nco-£n-¡p-I.

{Zmh-I-§Ä ASn-`m-K¯v {]tbm-Kn-¡p¶ aÀ±w {Zmh-
I-kvXw-`-¯nsâ Db-c-¯ns\ B{i-bn-¡p-¶p-sh¶v 
CXv ImWn-¡p-¶p.

{]hr¯n 7.8

Hcp Hgnª ¹mÌnIv Ip¸n-sb-Sp¯v AXnsâ ASn-`m-
K¯v Hcp I®m-Sn-¡p-gÂ Dd-¸n-¡pI. Hcp I®mSn Ipg-
ensâ Hcp-h-is¯ sNdp-Xmbn NqSm-¡n-b-Xn-\p-tijw 
thK-¯nÂ DÅn-tebv-¡v I-S-¯p-¶Xpaqew \n§Ä¡v 
CXv sN¿m-hp-¶-XmWv. tbmPn-¡p¶ ̀ mK¯neqsS Pew 
HgpIp-¶n-Ãm-sb¶v Dd¸v hcp-t¯- -≠Xm-Wv. {]hr¯n 
1þÂ sNbvX-Xp-t]mse I®mSn¡pg-ensâ hmbv`mKw 
t\cob dºÀ _eq¬ sIm≠ v aqSp-I. Ct¸mÄ Ip¸n-
bpsS ]IpXn ̀ mKw Pew \nd-bv¡pI. \n§Ä F´mWv 
\nco-£n-¡p-¶Xv ? F´p-sIm≠ - mWv dºÀ joäv Ct¸mÄ 
hoÀ¯Xv ? Ct¸mÄ IqSp-XÂ Pew Hgn¨v, dºÀ joän\v 
F´v kw`-hn-¡p-¶p-sh¶v \nco-£n-¡p-I.

{Zmh-I-§Ä Ah ØnXn-sN-¿p¶ ]m{X-¯nsâ 
`n¯n-I-fnÂ aÀ±w {]tbm-Kn-¡p-¶p-sb-¶-Xm-Wv CXv 
ImWn-¡p-¶-Xv. 
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{]hr¯n 7.9

Hcp ¹mÌnIv Ip¸n-sb-Sp¯v 

AXnsâ ASn-`m-K-¯n\v kao-

]-ambn \mev Zzmc-§Ä CSp-I. 

Zzmc-§Ä ASn-`m-K¯v \n¶v 

Htc Db-c-¯n-em-sW¶v Dd¸v 

hcp-¯pI. Ct¸mÄ Ip¸n-bnÂ 

Pew \nd-bv¡p-I. F´mWv                  

\n§Ä ImWp-¶Xv ?Ip¸n-bpsS 

Zzmc-§-fnÂ \n¶v ]pdt¯bv¡v 

HgpIp¶ Pew Ip¸nbnÂ \n¶v 

HtcZqc-¯n-emtWm hogp-¶Xv ? 

 \nK-a\w: Htc Bg-¯nÂ {ZmhIw 

Xpey aÀ±w {]tbm-Kn-¡p-¶p.

{]hr¯n 7.10

Hcp ¹mÌnIv Ip¸n 

FSp-¯v, AXnsâ ASn-`m-

K¯v \n¶v hyXykvX Db-

c-¯nÂ aq¶v Zzmc-§Ä 

CSp-I. Ct¸mÄ Ip¸n-

bnÂ Pew \nd-bv¡p-I.  

\n§Ä F´mWv \nco-£n-

¡p-¶Xv ?aq¶v hyXykvX 

Pe [mc-I-fpw, Ip¸n-bnÂ 

\n¶v hyXykvX Zqc-§-fnÂ 

hogp-¶-Xmbn \n§Ä¡v 

ImWmw.

A\p-am\w:Bgw hÀ²n-

¡p-¶-Xn-\-\p-k-cn¨v aÀ±w 

hÀ²n-¡p-¶p.
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{]hr¯n 7.11

Htct]m-epÅ c ≠ v _o¡-dp-IÄ \ap¡v FSp-¡mw. Hcp _o¡-dnÂ Ipd¨v Pehpw atä-_o-¡-
dnÂ Xpey-A-fhv ckw AsÃ-¦nÂ Bh-W¡v F® 
FSp-¡p-I. c≠ v _o¡-dp-I-sfbpw DÅw-ssI-bnÂ 
h¨v GXn-\mWv `mcw IqSp-X-se¶v \ap¡v GI-
tZiw I ≠p-]n-Sn-¡mw. 

c≠ v _o¡-dp-Ifpw {]tbm-Kn-¡p¶ _e-§Ä 
Hcp-t]mse-bmtWm?

AÃ. aÀ±w hyXy-kvX-am-Wv. ckw AsÃ-¦nÂ Bh-
W¡v F® FSp-¯n-«pÅ _o¡À {]tbm-Kn-¡p¶ 
aÀ±w Pew FSp-¯n-«pÅ _o¡-À    {]tbm-Kn-
¡p¶Xnt\-¡mÄ IqSp-X-em-bn-cn¡pw. CXn\v 
ImcWw ckw AsÃ¦nÂ BhW¡v F®bpsS 
km{µX hfscIqSpXembXn\memWv

Bb-Xn-\mÂ, aÀ±w {Zmh-I-¯nsâ km{µ-Xsb B{i-bn-¨n-cn-¡p-¶p-sh¶v \ap¡v A\p-am-\n-

¡mw.

{Zh-§Ä Ah-bnÂ ap§n-bn-cn-¡p¶ FÃm 
hkvXp-¡-fnepw Ah DÄs¡m-Åp¶ ]m{X-
¯nsâ `n¯n-I-fnepw aÀ±w {]tbm-Kn-¡p-¶p. 

Pe-apÅ Hcp ¥mkv ̀ qan-bnepw, N{µ-\nepw {]
tbm-Kn-¡p¶ aÀ±w Xpey-amtWm? 

AÃ., `qan-bnÂ \ap¡v IqSp-X-Â `qKp-cpXz 
_e-ap≠- v, Bb-Xn-\mÂ Pe-apÅ ¥mkv {]tbm-
Kn-¡p¶ _ew IqSp-X-em-bn-cn-¡pw. 

N{µ-\nÂ `qKp-cp-Xz-_ew \-½psS `qan-bp-
ambn Xmc-X-ayw-sN-¿p-t¼mÄ Ipd-hm-Wv. Bb-
Xn-\mÂ Pe-apÅ ¥mkv {]tbm-Kn-¡p¶ _ew 
N{µ-\nÂ Ipd-hm-Wv.

AXp-sIm≠- v, Hcp {Zmh-I-¯nsâ aÀ±w 
`qKp-cp-Xz-_-e-s¯ B{i-bn-¨n-cn-¡p-¶p.

Hcp {Zmh-I-¯nsâ aÀ±w Hcp kq{X-hmIyw 
D]-tbm-Kn¨pw IW¡m¡m-hp-¶-Xm-Wv.

p = hdg 
p = Hcp {Zmh-I-¯nsâ aÀ±w

h = {ZmhI kvXw`-¯nsâ Dbcw 

d = Hcp {Zmh-I-¯nsâ km{µX

g = `qKp-cpXz XzcWw.

ckwPew

 • Bg-¡-SÂ ap§Â hnZ-Kv²³amÀ Pe-
¯n-\-Sn-bn-epÅ DbÀ¶ aÀ±-¯nÂ 
\n¶v kwc-£W¯n-\mbn {]tXyIw
X¿m-dm-¡nb tIm«p-IÄ [cn-¡p-¶p.

 • Umap-I-fpsS `n¯n-IÄ ASn-`m-K-
¯pÅ Pe-¯nsâ D¶X ]mÀiz
aÀ±-¯n s\ sNdp-¯v\nÂ¡p-¶-Xn-\m
bn iàn-bp-ÅXpw I«n-bp-Å-Xmbpw
D ≠m-¡n-bn-cn-¡p-¶p.

7.7 ]mkvI-ensâ \nbaw 
aqS-s -̧«n-cn-¡p¶ {Zmh-I-̄ nÂ {]tbm-Kn-

¡p¶ aÀ±w {Zmh-I-̄ nsâFÃm-̀ m-K-t¯¡pw       
Htct]mse hym]n-¡p-¶p. Cu KpWs¯ BZy-
ambn {]hÀ -̄\-̄ n-eqsS ImWn¨pX¶Xv                         
]mkvIÂ BWv. AXn-\mÂ CXns\ ]mkvI-Â   
\nbaw F¶v hnfn-¡p-¶p. sslt{Sm-fnIv D]-I-c-
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7.8 hmbp {]tbm-Kn-¡p¶ aÀ±w
ià-amb Imäv DÅ-t¸mÄ \½Ä XoÀ¨-

bmbpw tdmUn-eqsS \S-¶n-«p- ≠mhpw F§-s\-
bmWv \ap¡v A\p-`-h-s¸-«n-«p-ÅXv?  hmbp-hn\v 
FXn-cmbn \S-¶-t¸mÄ \ap¡v Fs´-¦nepw _
ew A\p-`-h-s¸-Sp-¶pt ≠m? 

ssk¡nÄ Syq_nÂ ]©dp ≠m-Ipt¼mÄ 
F´v kw`-hn-¡p¶p?

Nn-{X-¯nÂ ImWn-¨n-cn-¡p¶Xpt]mse 
aq¶vXcw ]m{X-§Ä FSp-¡pI. ASn-`m-
K-¯p-\n¶v Xpey Db-c-¯nÂ Ah-bnÂ 
Zzmc-§Ä CSp-I. FÃm-]m-{X-§-fn-ep-apÅ 
Pe hnXm-\-¯nsâ Dbcw XpÃy-am-bn-cn-
¡p¶ hn[-¯nÂ ]m{X-§-fnÂ Pew Hgn-
¡p-I. GXv Øn-Xn-bn-emWv IqSp-XÂ 

aÀ±-sa¶v \nco-£n-¡p-I.ImcWw XcnI ?

W-§-fmb a®pam´n (sP.kn.-_n.) bpw Imdnsâ 
t{_¡pw taÂ -̧d-ª-X-Xz-̄ nsâ ASn-Øm-\-̄ n-
emWv {]hÀ¯n-¡p-¶Xv 

Nn{X-̄ nÂ ImWn-̈ n-cn-¡p-¶-Xp-t]mse hnhn[ 
Øe-§-fnÂ \n¶v Htc hen-̧ -̄ n-epÅ kpjn-
c-§-fpÅ h-®-apÅ Hcp- v̂fmkvIv FSp¡pI. 

v̂fmkv¡nsâ Igp-̄ n-eqsS apI-fn-tem«pw 
Xmtgm«pw Nen-¡m³ Ign-bp¶ hn[-̄ nÂ Hcp 
]nÌ¬ L-Sn-̧ n-¡pI. ]nÌWnÂ Hcp _ew {]
tbm-Kn-¡p-t¼mÄ ]nÌ¬ Xmtgm«v Nen-¡p-Ibpw, 
kpjn-c-§-fn-eqsS FÃm-Zn-i-I-fn-te¡pw Xpey-
ambn Pew ]pd-t¯¡v Hgp-Ip-Ibpw sN¿p-¶p. 
CXv {]ZÀin-̧ n-¡p-¶Xv Pe-̄ nÂ {]tbm-Kn-¡p¶ 
aÀ±w Pe-̄ nsâ FÃm-̀ m-K¯pw Htc-t]mse 
hym]n-¡p-Ibpw XÂ -̂e-ambn Pew FÃm-kp-jn-c-
§-fn-eq-sSbpw Xpey _e-̄ mÂ ]pd-t¯¡v hcp-
Ibpw sN¿p-¶psh¶XmWv.

{]hr¯n 7.12

Hcp dºÀ ]´v FSp¯v Hcp kqNn 

D]-tbm-Kn¨v AXnÂ [mcmfw kpjn-

c§Ä CSpI. ]´nÂ Pew \nd-bv¡p-

I. F´mWv \n§Ä ImWp-¶-Xv? Pew 

kpjn-c-§-fn-eqsS Xpey-amb _e-§-

tfmsS thK-¯nÂ ]pd-t¯¡v Hgp-

Ip-¶p. F´mWv CXnÂ\n¶v \n§Ä 

A\p-am-\n-¡p-¶-Xv ?
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{]hr¯n 7.13

Hcp ¥mkv Pew FSp-¡pI Hcp kv{Sm 
D]-tbm-Kn¨v Ipd¨v Pew Ddp-©n-sb-Sp-
¡p-I. kv{SmbpsS apI-fnÂ \n§-fpsS 
hncÄ sIm ≠ v ]nSn-¡p-I. kv{Smsb                         
Pe-¯nÂ\n¶v ]pd-s¯-Sp-¡p-I. \n§Ä 
F´mWv \nco-£n-¡p-¶Xv? Ct¸mÄ        
\n§-fpsS hnc-ens\ kv{SmbpsS apIÄ 
`mK-¯p-\n¶v \o¡p-I. F´v kw`-hn-
¡p-¶p?

{]hr¯n 7.14

Hcp ajn ^nÃÀ FSp-
¡p-I. CXnsâ _Ä_ns\ 

hncepIÄ sIm≠ v AaÀ¯n 
CXnepÅ hmbphns\ ]pdw 
XÅpI. Ct¸mÄ AXnsâ 
Xpd¶ A{Ks¯ Pew 
AsÃ-¦nÂ ajn-bnÂ h¨n«v \n§-fpsS 
hnc-ep-IÄ kzX-{´-am-¡pI. Ct¸mÄ 
F´v kw`-hn-¡p-¶p.?

taÂ¸dª \nco-£-W-§-fnÂ \n¶v hmX-
I-§Ä Ah Ccn-¡p¶ ]m{X-¯nsâ `n¯n-I-
fnÂ _ew {]tbm-Kn-¡p-¶p-sh¶v \n§Ä¡v    
]d-bm³ Ignbpw.

7.9 A -́co£ aÀ±w

`qansb Npän hmbp Bh-cWw sN¿-s -̧«n-

cn-¡p¶p. I«n-Iq-Snb hmbp-hnsâ Cu Bh-c-

Ws¯ A -́co£w F¶v hnfn-¡p-¶p. `qan-bpsS 

D]-cn-X-e-̄ nÂ \n¶v At\Iw Intem-ao-ä-dp-IÄ 

apI-fn-tem«v A -́co£w hym]n v̈ InS-¡p-¶p. 

hmbp {]tbm-Kn-¡p¶ Cu aÀ±s¯ A -́co£ 

aÀ±w F¶v Adn-b-s -̧Sp-¶p.bqWnäv hnkvXoÀW-

¯nepÅ _e-am-Wv, aÀ±w F¶v \ap-¡-dnbmw

Hcp bqWnäv hnkvXoÀW-̄ nÂ A -́co-£-

¯nsâ Db-c-t¯mfw hmbp \nd-̈ n-cp¶ Hcp knen- 

≠À  \nÀ¯n-bn-cn-¡p-¶p-sh¶v k¦-ev̧ n-̈ mÂ, 

knen- -≠dn-epÅ hmbp-hnsâ `mcw A -́co£ aÀ±-

am-bn-cn¡pw.

kap-{Z-\n-c-̧ n-epÅ A -́co£ aÀ±w GI-tZiw 

1,00,000 N/m2 AsÃ-¦nÂ (105 N/m2) Bbn-cn-

¡pw. `qan-bpsS D]-cn-X-e-̄ nÂ \n¶v apI-fn-tem«v 

t]m Ip-t´mdpw A -́co£ aÀ±w Ipd-bp-¶p.

A´-co£ aÀ±w Af-¡Â

A -́co-£-aÀ±w FÃm-Ø-e-§-fnepw Hcp-     
t]m-se-bÃ `qan-bpsS D]-cn-X-e-̄ nÂ \n¶v apI-
fn-tem«v t]mIp-t´mdpw CXv Ipdªphcp-¶p. 
A -́co£ aÀ±w Af-¡m³ D]-tbm-Kn-¡p¶ D]-
I-c-Ws¯ _mtcm-ao-äÀ F¶v hnfn-¡p-¶p. 

1643-þÂ tSmdn-skÃn F¶p-t]-cpÅ Cäm-en-b³ 
imkv{X-Ú³ BZys¯ _mtcm-ao-äÀ I ≠p-]n-Sn-
¨p. CXv Hcp ck _mtcm-ao-äÀ Bbn-cp-¶p. A -́
co£ aÀ±w Af-¡m-\pÅ aäp D]-I-c-W-§-fmWv 
A\n-tdmbvUv _mtcm-ao-ädpw, t^mÀ«n³ _mtcm-ao-ä-
dpw.
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iq\ym-Im-i-̄ n-tebv¡v t]mIp¶ _lncm-Im-i-bm-
{Xn-IÀ Hcp {]tXyI Xcw hkv{Xw [cn-¡p-¶-sX-
´p-sIm- ≠m-Wv?

\s½ kpc-£n-X-ambn kq£n-¡m³ ico-c-̄ n-\-I-
¯pÅ cà k½À±-̄ n\v ]pd-̄ pÅ hmbp-aÀ±w 
Bh-iy-am-Wv. 

`qan-bpsS A -́co-£-̄ nÂ \n¶v apI-fn-tem«v 
\½Ä t]mIp-t¼mÄ ]pd-̄ pÅ aÀ±w hfsc 
Ipd-hm-Wv. F¶mÂ \½psS ico-c-̄ n-\-I-̄ pÅ 
aÀ±w hfsc IqSp-X-em-Wv. C¡m-c-W-̄ mÂ 
\½psS icocw s]m«n-s -̄dn¡pw. AXp-sIm≠v 
CXns\ Hgn-hm-¡m³ _lncmImibm{XnIÀ {]
tXyIw Xcw hkv{Xw [cn-¡Ww.

7.10LÀjWw
Ip«n-IÄ kvtIänMv sN¿p-¶Xv \n§Ä XoÀ -̈

bmbpw I ≠n-«p≠- m-bn-cn¡pw. Cu Ip«n-IÄ N{I-
§Ä LSn-̧ n̈  jyqkmWv [cn-¡p-¶-Xv. \á-]m-Z-§-
fmÂ kvtIänMv sN¿m³ km[n-¡ptam?

\n§-fpsS ]mZw Xd-bn-eqsS hgp-Xp¶ {]
hÀ -̄\s¯ FXnÀ¡p¶ _es¯ ‘LÀjWw’
F¶v hnfn-¡p-¶p. 

LÀjW _ew Hcp k¼À¡ _e-amsW¶v 
\½Ä t\ct¯ I -≠Xm-Wv.

c≠ v {]X-e-§Ä H¶v asäm-¶n\v apI-fnÂ 
Nen-¡p-Itbm Nen-¡m³ {ian-¡p-Itbm 
sN¿p-t¼mÄ D ≠m-Ip¶ _e-amWv LÀj-Ww. 

k¼À¡-¯n-en-cn-¡p¶ c≠ v {]X-e-§-fpsS 

{Ia-c-lnXw aqe-amWv LÀj-Ww D ≠m-Ip-¶-Xv. 

k¼À¡¯nÂh-cp¶ an\p-k-amb {]X-e-§-

fnÂ t]mepw [mcmfw {Ia-c-ln-X-§Ä D≠ v. c≠ v 

{]X-e-§-fn-ep-apÅ {Ia-c-ln-X-§Ä ]c-kv]cw 

AS-bv¡p-¶p.GsX-¦nepw {]X-es¯ Nen-¸n-

¡m³ \½Ä ]cn-{i-an-¨mÂ ]c-kv]cw tNÀ¶n-

cn-¡p-¶-Xns\ AXn-Po-hn-¡m³ \mw Hcp _ew 

{]tbm-Kn-t¡- ≠n-h-cp-¶p. ]cp-]-cp¯ {]X-e-

§-fnÂ [mcmfw {Ia-c-ln-X-§Ä D≠ v. AXp-

sIm≠ v Hcp ]cp-]-cp¯ {]X-e-¯n-e¯nÂ 

LÀj-W-_ew hfsc IqSp-X-em-Wv.

7.10.1 LÀj-Ws¯ kzm[o-\n-¡p¶ 
 LS-I-§Ä

LÀjW _ew c≠ v {][m\ LS-I-§sf 
B{i-bn-¨n-cn-¡p-¶p.

1. hkvXp-hnsâ {Zhy-am\w

2. k¼À¡-¯n-en-cn-¡p¶ {]X-e-§-fpsS
kz`m-hw. 

 hkvXp-hnsâ {Zhy-am\w hÀ²n-¡p-

t¼mÄ LÀj-W _ehpw hÀ²n-¡p-¶p. 

{In¡äv ]´nsâ {Zhy-am\w ImÂ]-´nsâ 

{Zhy-am-\-s¯-¡mÄ IqSp-X-embXn\mÂ Hcp 

ImÂ]´ns\ X«pt¼mÄ {In¡äv ]´n-t\-

¡mÄ IqSpXÂ Zqcw t]mIp-¶p.

  {]Xew an\p-k-apÅXmsW-¦nÂ LÀ 

jWw hfsc Ipd-hm-bn-cn-¡pw.

Hcp IÃns\ SmÀ C« tdmUn-eqsSbpw (]-cp-

]-cp¯ {]Xew) ho«nse Xd-bn-eq-sSbpw (an-

\p k {]X-ew) Dcp«n \n§Ä¡v CXv a\-Ên-

em-¡m³ Ign-bpw.

7.10.2. LÀjWw
\½psS \nXy Pohn-X-¯nÂ LÀjWw {]

[m\ ]¦v hln-¡p¶p. L¿jWw• Ne\sØ•

FXn¿°p∂p.•CXn\v•\\vaIfpw•Xn\vaIfpw•DÊ•v.
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LÀj-W-¯nsâ  \\vaIÄ 

1. Xd-bn-eqsS \ap¡v icn-bmb coXn-bnÂ
\S-¡m³ AsÃ-¦nÂ HmSm³ km[n-¡p-
¶Xv LÀj-Ww-aq-e-am-Wv. LÀjWw CÃm-
sX-bn-cn-¡p-I-tbm, Ipd-hm-bn-cn-¡p-Itbm
sNbvXmÂ \½Ä hgp-Xn-Xmsg hogp-¶p.

2. Xos¸-«n-tIm-ensâ Xebv¡pw s]«n-bpsS
hi-§Ä¡pw CS-bnÂ LÀjWw CsÃ-
¦nÂ, AXv I¯n-¡p-¶Xv Akm-²y-am-bn-
cn-¡pw.

3. Imdp-IÄ¡pw, _Êp-IÄ¡pw tdmUn-
eqsS HmSm³ Ign-bp-¶Xv, Ah-bpsS
N{I-§Ä¡pw tdmUn\pw CS-bn-epÅ
LÀj-Ww-aq-e-am-Wv.

4. Hcp t]\-bpsS AsÃ-¦nÂ Hcp s]³kn-
ensâ A{K-¯n\pw, t]¸-dn\pw CS-bn-
epÅ LÀjWw IqSmsX \ap¡v Fgp-
Xm³ km[y-a-Ã.

LÀj-W-¯nsâ  Xn\vaIÄ 

1. LÀjWw Xm]w Dev¸m-Zn-¸n-¡p-¶p.
b{´`mK§Ä¡v tXbvam\w D ≠m-Im³ Cu
Xm]w Imc-W-am-Ip-¶p.

2. hml-\-§-fpsS Sb-dp-Ifpw, sNcn-¸p-IfpsS
ASn-`mKhpw tXªpt]mIm³ LÀjWw
Imc-W-am-Ip-¶p.

7.10.3. LÀj-W-¯nsâ hÀ²n-¸n-
¡epw Ipd-bv¡-epw

Nne kml-N-cy-§-fnÂ LÀjWw A`n-e-j-
Wo-b-am-sW¶v ap³`m-K-§-fnÂ \mw I ≠p. Cu 
LÀj-Ws¯ hÀ²n-̧ n-¡m³ \ap¡v Ign-bp-
tam.? 

sNcn-̧ p-I-fp-sSbpw, jqkn-sâbpw ASn-̀ m-
K v̄ Nmep-IÄ DÅXv \n§Ä I≠ n-«p- ≠m-bn-
cn¡pw . F´psIm≠- mWv CXv C§-s\-bn-cn-¡p-
¶-Xv?. Ft¸m-sg-¦nepw \n§Ä CXn-s\-¡p-dn v̈ 
Nn´n-̈ n-«pt≠ m? 

Ahbv¡v Xd-bnÂ \Ã]nSn¯w \ÂIp-¶-
Xn-\p-th≠- n-bmWv C§s\ sNbvXXn-cn-¡p-¶-Xv. 
AXp-sIm≠ v \n§Ä¡v kpc-£n-X-ambn Nen-
¡m³ Ign-bpw. CXv AÀ°-am-¡p-¶Xv \n§Ä 
LÀjWw hÀ²n-̧ n-̈ n-cn-¡p¶psh¶m-Wv.

Imdp-I-fp-sSbpw temdn-I-fp-sSbpw _pÄ 
tUm-k-dp-I-fp-sSbpw Nmep-I-fpÅ Sb-dp-IÄ 
Ahbv¡v Xd-bp-ambn \Ã ]nSp¯w \ÂIp-¶p.

 ag-¡m-e-§-fnÂ hgp-Xp¶ {]X-e-̄ nÂ 
LÀjWw hÀ²n-̧ n-¡p¶Xn\mbn aW-epw, 
Ncepw hnX-dp-¶p.

\ap¡v LÀjWw hÀ²n-̧ n-¡m³ Ign-
ª-Xp-t]mse,  LÀj-Ws¯ Ipd-bv¡m\pw 
km[n¡pw.
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tKmfI-[m-cw

LÀj-Ws¯ Hcn-¡epw apgp-h-\mbn 
\o¡w-sN-¿m³ Ign-bnÃ. ]qÀ®-ambpw 
an\p-k-amb {]X-e-§Ä H¶pw CÃ. FÃm-
bvt¸mgpw Nne {Ia-c-ln-X-§Ä D ≠m-bn-cn 
¡pw.

LÀj-W-s¯-Ip-d-bv¡m³ Ign-bpw

1. A\p-tbm-Py-amb kvt\lhkvXp-¡sf D]-
tbm-Kn v̈ LÀjWw Ipd-bv¡mw.

DZm. F® (sN-dnb b{ -́§Ä¡v)

{Kokv (h-enb b{ -́§Ä¡v) 

2. {]X-e-§Ä an\p-ks¸Sp¯nbn«pÅXn\mÂ
Ah an\p-k-am-hp-Ibpw, Ah-bv¡n-S-bn-epÅ
LÀj-Ws¯ Ipd-bv¡p-Ibpw sN¿p-¶p.

3. N{I-§Ä D]-tbm-Kn v̈

4. tKmf-I-[m-c-§Ä D]-tbm-Kn v̈

 tKmf-I-[m-c-§fnÂ teml-{]-X-e-§Ä¡n-
S-bnÂ sNdnb Ccp-¼v-D- -≠IÄ D ≠m-bn-cn¡pw. 
koenwMv ^m\p-IÄ, ssk¡n-fp-IÄ, tamt«mÀ 
ssk¡n-fp-IÄ- F-¶n-h-bnÂ LÀjWw Ipd-
bv¡p-¶-Xn-\mbn Ah-bpsS N{I-̄ nsâ IpS-
¯n\pw, A¨p-X- ≠n\pw CS-bn-embn Ch h¨n-cn-
¡p-¶p.

tKmfI-[m-cw



_ehpw aÀ±hpw

236 237

i
mk

v{X
w

aqey-\nÀ®-bw
1. icn-bmb D¯cw Xnc-sª-Sp-s¯-gp-Xp-I.

a) aÀ±-¯nsâ SI am{X N/m2 F¶m-Wv. asäm-cp-X-c-¯nÂ Cu am{Xsb ____________

F¶v hnfn-¡p-¶p.

(]m-kv¡Â, \yq«³, PqÄ)

b)kap{Z\nc-¸nse A´-co£ aÀ±w GI-tZiw XpÃy-am-bn-cn-¡p-¶Xv  ____________

(105N/m2, 107 N/m2, 103 N/m2)

2. ]qcn-¸n-¡p-I.

LÀjWw Hcp ____________ _e-am-Ip-¶p. (k-¼À¡ / k¼À¡-a-Ãm-¯)

3. tbmPn-¸n-¡p-I.

i) N{I-§-fpw, tKmfI-[m-c-§fpw k¼À¡-a-Ãm¯ _ew

ii) Nmep-IÄ ]mkv¡Â \nb-a-¯nsâ ASn-Øm-\-¯nÂ

iii) a®pam´n-b-{´-§Ä LÀjWw hÀ²n-¸n-¡p¶p

iv) hr£-¯nÂ \n¶pÅ B¸n-fnsâ hogvN LÀjWw Ipd-bv¡p-¶p

4. X¶n-cn-¡p¶ {]kvXm-h\ sXäv Xncp-¯p-I.

N{µsâ Kp-cp-Xz-_ew `qan-bpsS Kpcp-Xz-_-e-¯n\v Xpey-am-Wv.

5. X¶n-cn-¡p¶ {]hÀ¯-\-§sf k¼À¡-_-ew, k¼À¡-a-Ãm¯ _ew F¶n-h-bpsS
ASn-Øm-\-¯nÂ ]«n-I-bm-¡p-I.

a). Hcp Itkcsb DbÀ¯p-¶p.

b). sX§nÂ\n-¶pÅ Hcp tX§-bpsS hogvN

c). Hcp Imdnsâ N{I-¯n\pw tdmUn\pw CS-bn-epÅ LÀjWw

d). Hcp No¸v t]¸À IjvW-§sf AIÀjn-¡p-¶p.

e). c≠ v Im´-§Ä X½n-epÅ BIÀj-Ww.

6. Nn{Xs¯ \nco-£n¨v Xmsg-Im-Wp-¶-hbv¡v D¯cw Fgp-Xp-I.

a). A bnse aÀ±w B bnse aÀ±-¯nÂ \n¶v F§s\ hyXym-k-s¸-«n-cn-¡p-¶p?.

 b). Bþbnse aÀ±w D- þbnse aÀ±-¯ns\¡mÄ IqSp- 
     XemWv. CXv icn-bm-tWm?.

 c).  A bnepw C bnepw DÅ aÀ±-§sf Xmc-Xayw sN¿p-I.?

 d). Pe-¯n-\p-]-Icw ckw FSp-¯mÂ, A,DF¶n-h-bnse 
     aÀ±-¯n\v D ≠m-Ip¶ tZmj§Ä Gh?
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_ew7. \ap-¡-dnbmw   aÀ±w  =  _________
hnkvXoÀWw

Hcp {Zmh-I-¯nÂ 50 N_ew {]tbm-Kn-¡p-I-bpw, AXnÂ 25N/m2 aÀ±w A\p-`h-s¸-Sp-Ibpw 
sN¿p-¶p. _ew {]tbm-Kn-¡-s¸« hnkvXoÀ®w I ≠p-]n-Sn-¡p-I.

8. Aizn-\pw, A³hdpw \mev CjvSn-IIÄhoXw h¨v Ifn-¡p-I-bm-bn-cp-¶p. Aizn³ Xsâ \mev
CjvSn-I-Isf Nn{Xw A bnÂ ImWn-¨n-cn-¡p-¶-Xp-t]mse {Iao-I-cn-¨p. Dbcw IqSp-X-em-bn-cn-
¡m³ th≠ n A³hÀ Xsâ CjvSn-I-Isf Nn{Xw B bnÂ ImWn-¨-Xp-t]mse {Iao-I-cn-¨p.

\ap-¡n-t¸mÄ Xmsg-X-¶n-«pÅ hmIy-§fnse icn-bmb D¯-c-§Ä Xnc-sª-Sp¯v                      
]qcn-¸n-¡mw.

(Xp-ey-am-Wv, Ipd-hm-Wv, IqSp-X-em-Wv)

a)  {]X-e-¯n-epÅ AbpsS _ew {]X-e-¯n-epÅ
BbpsS _e¯n\v ____________

b)  {]X-e-¯nÂ A DÄs¡m-Åp¶hnkvXoÀ®w B
sb¡mÄ ____________

c) A {]tbm-Kn-¡p¶ aÀ±w B sb¡mÄ _____BIp-
¶p.

9. P=hdg F¶kq{X-hmIyw D]-tbm-Kn¨pw aÀ±w I≠ p-]n-Sn-¡m-sa¶v \ap-¡-dn-bmw.

Hcp ZoÀL NXp-cm-Imc kw`-cW Sm¦nÂ ]mc-^n³ \nd-¨n-cn-¡p-¶p. Sm¦nsâ Dbcw 2m
BIp-¶p.   ]mc-^n-¶nsâ km{µX 800 kg/m3 ‘g’bpsS  aqeyw 10 N/m2 BIp-¶p.

IW¡v Iq«p-I.

1. Sm¦nsâ ASn-`m-K-¯pÅ aÀ±w.

2. 1ao-äÀ Bg-¯n-epÅ aÀ±w.

10. tizX [cn-¨n-cn-¡p-¶Xv IqÀ¯ h¡p-I-tfm-Sp-Iq-Snb DbÀ¶ D¸q-än-bpÅ sNcn-¸m-Wv. amXp

[cn-¨n-cn-¡p-¶Xv Hcp ]c¶ sNcn-¸m-Wv. c≠ v s]¬Ip-«n-IÄ¡pw Htc- `m-c-am-Wv DÅ-sX-

¦nÂ, AhÀ \n§-fpsS ]mZ-¯nÂ Nhn-«n-bmÂ BcpsS sNcn-¸mWv \n§-fpsS ]mZ-¯nÂ

IqSp-XÂ thZ\ Df-hm-¡p-¶-Xv?. F´psIm≠- v ?.

11. Ignª BgvN-bnÂ kzmXn ImdnÂ Du«n-bnÂ t]mbn, ImÀ Ip¶v Ib-dns¡m-≠ n-cp¶-t¸mÄ, 

Ah-fpsS ImXp-IÄ ASªp. AhÄ¡v Akz-ØX A\p-`-h-s¸-«p-sh-¦nepw Aev] ka-

b-¯n-\p-tijw AhÄ kpJw {]m]n¨p. AhÄ Ip¶n³apIfnÂ Ibdnbt¸mÄ ImXp-IÄ

AS-ªsX-´p-sIm≠ v ?

12. \½Ä Db-c-§-fn-te-bv¡vt]m-Ip-t´mdpw A´-co£ aÀ±w_________________________
(hÀ²n-¡p¶p, Ipd-bp-¶p)

13. Ipam-c³ Ahsâ hoSn-\-Sp-¯pÅ IS-bnÂ ssk¡n-fnÂ t]mbn Ah³ ssk¡n-Ä Nhn-«n-b-
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t¸mÄ AXv hf-sc-tbsd i_vZw D ≠m-¡n. ho«nÂ h¶-Xn-\p-tijw ssk¡n-fnsâ Nne `mK-
§-fnÂ Ah³ F®-H-gn-¨p. Ct¸mÄ i_vZw H¶p-an-Ã. F´p-sIm≠ v ?

14. LÀjWw hkvXphns³d {Zhyam\s¯ B{ibn¨ncn¡p¶psh¶v \ap¡dnbmw \½Ä Ccp¼v

]´nt\bpw ImÂ]´nt\bpw XdbneqsS Xmtgm«vDcp«nbmÂ GXv ]´mWv IqSpXÂ Zqcw

k©cn¡p¶Xv ?F´psIm≠v?

15. Hcp kv{Smsb \½Ä Ddp-©p-I-bm-sW-¦nÂ AXn-eqsS {ZmhIw apI-fn-tem«v k©-cn-¡p-¶p.

F´psIm- ≠m-sW¶v hnh-cn-¡pI?

16. Hcp ImdnÂ, Nne `mK-§-fnÂ LÀjWw A\n-hm-cy-am-Wv. F¶mÂ aäp Nne `mK-§-fnÂ

Ipd-bvt¡- ≠Xv Bh-iy-ambn hcp-¶p. LÀjWw ImdnÂ a) Fhn-sS-bmWv A\n-hm-cy-am-bXv          

b) FhnsS-bmWv Ipd-bvt¡- ≠ Bh-iy-ap-ÅXv F¶-Xn\v c≠ v DZm-l-c-W-§Ä \ÂIpI.

17. Acip Hcp FIvkn-_n-j\p -t]m-bn. AhnsS BWn-IÄ ]Xn¨ Hcp InS-¡-bnÂ Hcp           

am-{´n-I³ InS-¡p-¶Xv Ah³ I≠ p. am{´n-I\v bmsXmcp thZ-\-bpw CÃm-¯Xv, Ah-s\

AXn-i-bn-¸n-¨p. Cu {]Xn-`mkw a\-Ên-em-¡p-¶-Xn-\mbn Ac-ip-hns\ klm-bn-¡p-I.

t{]mPIvSv tPmen

Hcp CjvSnI FSp-¡p-I. AXnsâ \ofw, hoXn, Dbcw F¶nh Af-¡p-I. CjvSn-I-bpsS 

`mcw Hcp Xpemkv D]-tbm-Kn¨v I ≠p-]n-Sn¨v AXnsâ ̀ mcw Ipdn-¡p-I. Ct¸mÄ CjvSn-I-bpsS 

hnhn[ hi-§Ä tai-taÂ {Ia-ambn hbv¡p-I. tai-bp-ambn k¼À¡-¯n-epÅ hnkvXoÀ®w 

I ≠p-]n-Sn-¡p-I. CjvSn-I-bpsS `mc-amWv CjvSn-I-bmÂ {]tbm-Kn-¡-s¸« aÀ±w taibpsS 

hyXy-kvX-Øm-\-§-fmÂ CãnI {]tbmKn¨ aÀ±w I≠ p-]n-Sn-¡p-I. \n§-fpsS \nco-£W-

§sf ImWn-¡p¶ Hcp NmÀ«v \nÀ½n-¡p-I. CXpt]mse Hcp _p¡v, Hcp- XSnIjvWw apX-

em-bh {]tbm-Kn¨ aÀ±w I ≠p-]n-Sn¨v \n§-fpsS \nco-£-W-§sf NmÀ«nÂ Ipdn-¡p-I.
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     Physics Foundations and Frontiers - G.Gamov and 
     J M Cleveland - Tata McGraw Hill 1978 

     Complete Physics for IGCsE - stephen pople- 
      Oxford university Press

sh_vssk-äpIÄ  www.en.wikipedia.org/wiki/pressure

           www. starwars.wikia.com/wiki/the force

           www.powermasters.com/heat energy.html

           www.thetech.org/exhibits/online/topics/lla.html

           www.kidwind.org

17-þmw \qäm-≠nse PÀ½³ imkv{X-Ú-\mb Hmt«m-thm¬ Kdn¡v, Hcp ]m{X-¯nse hmbp-
hns\ \o¡w sN¿m-\pÅ Hcp ]¼v I ≠p-]n-Sn¨p. Cu ]¼nsâ klm-b-¯mÂ, hmbp 
aÀ±-¯nsâ _es¯ At±lw \mS-Io-b-ambn {]hÀ¯n-¨pIm-Wn¨p. At±lw 51 sk.-ao. 
hymk-apÅ c≠ v teml AÀ²-tKm-f-§sf tNÀ¯v AXn-epÅ hmbp-hns\ ]¼vsNbvXv                  
]pd-t¯-¡phn-«p. CXn-\p-tijw At±lw Hmtcm AÀ²-tKm-f-§-fnepw F«v IpXn-c-I-sf-
hoXw sI«n Ahsb hen¨v AI-äp¶ tPmen-bnÂ hym]r-X-\mbn. hmbp-aÀ±-¯nsâ _ew 
hfsc DbÀ¶-Xm-b-Xn-\mÂ, AÀ²-tKm-f-§sf hen¨v thÀs¸-Sp-¯m³ Ign-ªn-Ã.
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