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3. IÂ¡cnbpw s]t{Sfnbhpw

a\pjy iIvXn  
D]tbmKn¡p¶h

CÔ\w  
D]tbmKn¡p¶h

\n§Ä¡v cmans\ Adnbmtam? Ah³ Fsâ AbÂhmknbmWv. Ah³ 8 -mw ¢mknÂ              
]Tn¡p¶p. Ah³ hnZymeb¯nÂ t]mIp¶Xv ssk¡nfnemWv. Ahsâ AÑ³ Imcymeb¯nÂ 
t]mIp¶Xv ImdnemWv. Ahsâ ktlmZc³ Iemeb¯nÂ t]mIp¶Xv _kvknemWv. cmansâ
IpSpw_w `£Ww ]mIw sN¿p¶Xv Kymkv Ìu D]tbmKn¨mWv.

taÂ]dª {]hÀ¯nIÄ¡mbn cmansâ IpSpw_mwK§Ä GsXms¡ CÔ\§fmWv D]
tbmKn¡p¶Xv? ImdnÂ s]t{Smfpw, _ÊnÂ Uokepw, `£Ww ]mNIw sN¿¶Xn\v LPG bpamWv 
D]tbmKn¡p¶Xv.

CÔ\§Ä 
 3.1        Rm³ sN¿p¶p

hml\§sf    i) a\pjyiàn D]tbmKn¡p¶h    ii) CÔ\w D]tbmKn¡p¶h F¶n§s\ 
Rm³ ]«nIbnem¡p¶p.

"hmbphnÂ I¯pt¼mÄ Xmt]mÀÖw \Â 
Ip¶ ]ZmÀ°§sf CÔ\§Ä F¶p ]d 
bp¶p.”

inemPmX CÔ\§Ä

]e aney³ hÀj§Ä¡pap¼v a®n\SnbnÂ 
Bgv¶pt]mb PoÀ®n¨ kky§fpsSbpw 
P´p¡fpsSbpw AhinjvS§Ä hmbphnsâ 
Akm¶n²y¯nÂ Dujvamhn\pw aÀ±¯n                    
\pw, hnt[bamIp¶Xnsâ ^eambn inemPmX 
CÔ\§Ä D ≠mIp¶p. IÂ¡cn, s]
t{Smfnbw, {]IrXn hmXIw F¶nh inemPmX 
CÔ\§Ä F¶dnbs¸Sp¶p.
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3.1. IÂ¡cn
IÂ¡cnbpsS {]IrXnbnse km¶n²yw

1774-Â BWv C´ybnÂ IÂ¡cn J\\w 
Bcw`n¨Xv. IÂ¡cn DXv]mZn¸n¡p¶XnÂ 
temI cmjv{S§fnÂ h¨v C´y¡v Ct¸mÄ 
aq¶mw Øm\amWpÅXv. temI¯pÅ  
IÂ¡cn kw`cWnIfnÂ 2/3 `mKhpw USA
bnepw ssN\bnepamWv.

300 aney³ hÀj§Ä¡pap¼v Nne 
kky§Ä `oamImcapÅ ]¶Â sNSnIfmbpw 
Icn¼mbepIfmbpw (tihme§fmbpw) 

3.2 Rm³ sN¿p¶p

F\n¡v Bhiyw :  Hcp I®mSn _o¡À, 
aWÂ, Pew, CeIÄ, 
I¼pIÄ, ]¶Â sNSn 

bpsS IjvW§Ä 

sN¿p¶hn[w : 
 �  Rm³ Hcp I®mSn _o¡À FSp¯v

AXnsâ ASn`mK¯v c≠ v C©v 
I\¯nÂ aWÂ hnXdn. AXn\p 
tijw aWensâ ]pd¯v Aev  
]w Pew Hgn¨v AXn³taÂ CeIÄ, 
I¼pIÄ, ]¶ÂsNSnbpsS IjvW 
§Ä F¶nh C«p.

 �  AXns\ Rm³ c≠ mgvN A\¡msX h¨ncp¶p. c≠ mgvNIÄ¡ptijw AXnse \ndhyXymkw 
Rm³ {i²n¨p. AXn\ptijw Cu kky ASp¡n\p apIfnembn c n©v I\¯nÂ kmh[m\w 
Rm³ aWÂ C«p.

 �  c≠ mgvNIÄ IqSn Im¯ncp¶Xn\ptijw Rm³ AXnse Pe¯ns\ Ncn¨pIfªp. ho ≠pw 
Hcp c≠ mgvN IqsS Rm\Xns\ DW§p¶Xn\mbn A\phZn¨p. 

 � F\n¡v aWÂ ASp¡pIÄ¡nSbnÂ inemPmX ap{Z ImWm³ Ignªp.

hfÀ¶p. Cu kky§Ä a®n\SnbnÂ                 
]pXªpt]mIpIbpw AhnSps¯ DbÀ¶ 
Dujvamhpw aÀ±hpw ImcWw ]n¶nSh 
t^mknembn (inemPmX§fmbn) amdpIbpw 
sN¿p¶p. inYoeoIcWw kw`hn¨p 
(PoÀ®n¨p) sIm≠ncn¡p¶ kky§fnÂ 
aÀ±w sNep¯s¸«t¸mÄ IÂ¡cn D≠mbn. 
IÂ¡cnbnÂ {][m\ambpw ImÀ_¬ 
AS§nbncn¡p¶Xn\mÂ arXkky§Ä 
IÂ¡cnbmbn amdp¶ kmh[m\ {]{Inbsb 
ImÀ_WoIcWw F¶p]dbp¶p.

Pew

CXns\ 15 
Znhkt¯bv¡v 

kq£n¨p
 hbv¡pI

ASp¯ 15 

Znhkw

ASp¯ 15 Znhkw

CeIÄ

aWÂ

Pew

CeIÄ

aWÂ

aWÂ
aWÂ

CeIÄ

aWÂ

NXp¸p\new
300aney³ 

hÀj§Ä¡pap¼v

Pew

100 aney³ 
hÀj§Ä¡pap¼v

Agp¡v
arXkky§Ä

]mdIfpw 
Agp¡pIfpw

IÂ¡cn
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_näpan\kv

enKvss\äv

]oäv

B{´sskäv

 ● ISÂ Pew \ndªp \nÂ¡p¶
NXp¸p\ne§fnÂ D≠mIp¶ IÂ 
¡cnbnÂ kÄ^dnsâ Afhv hfsc 
IqSpXembncn¡pw.

 ● sslt{UmImÀ_WpIÄ HmIvkn
P\pambn cmkkwtbmKw sN¿pt¼m 
gmWv Pze\w kw`hn¡p¶Xv.  I¯n 
¡pt¼mÄ CÔ\¯nse X³am{X 
IÄ¡v hnLS\w kw`hn¡pIbpw 
Xmt]mÀÖw DXvkÀÖn¡pIbpw 
sN¿p¶p.

IÂ¡cnbpsS kwcN\:
Idp¸v \nd¯nepff Hcp {]IrXnZ¯ 

[mXphmb IÂ¡cn, kzX{´ImÀ_Wnsâbpw 
ssl{UP³, HmIvknP³, ss\{SP³, kÄ^À 
F¶nh AS§nbncn¡p¶ ImÀ_WnI 
kwbpà§fpsSbpw Hcp an{inXamIp¶p. 
IÂ¡cnbnÂ AS§nbncn¡p¶ ImÀ_Wnsâ 
Afhn\\pkcn¨v AXns\ Xmsg ]dbpw hn[w 
Xcw Xncn¨ncn¡p¶p.

3.1.1. IÂ¡cnbpsS Xc§Ä

IÂ¡cnbnÂ AS§nbncn¡p¶ ImÀ_
Wnsâ Afhn\\pkcn¨v AXns\ Xmsg ]
dbpw hn[w Xcw Xncn¨ncn¡p¶p:
1. ]oäv: BZyL«¯nep ≠mIp¶ IÂ¡cnbmWv
]oäv. CXv 10--15% hsc ImÀ_¬ AS§n 
bn«pff IÂ¡cnbpsS Gähpw KpW\nehmcw 
IpdªXcamIp¶p. I¯n¡pt¼mÄ CXv 
[mcmfw ]pIbp ≠m¡p¶p.

2. enKvss\äv : enKvss\äv Xhn«p\ndp¯n
epffXmWv. CXnÂ 25--35% hsc ImÀ_¬ 
AS§nbncn¡p¶p. ]oäns\t¸mse Xs¶ 
enKvss\äpw I¯n¡pt¼mÄ [mcmfw ]pI 
Dev]mZn¸n¡p¶p. CXns\ DuÀÖ Dev]m 
Z\¯n\v D]tbmKn¡mhp¶XmWv.

3. _näpan\kv IÂ¡cn : CXns\ arZphmb
IÂ¡cn F¶pw hnfn¡mdp≠ v. CXnÂ 45- 
-86% hsc ImÀ_¬ AS§nbncn¡p¶p. 
km[mcWbmbn CXns\ KmÀlnI CÔ\
ambpw, hymhkmbnI CÔ\ambpw D]
tbmKn¡mhp¶XmWv.

4. B{´sskäv IÂ¡cn : CXns\ ImTn\y
tadnb IÂ¡cn F¶pw hnfn¡mdp≠ v. CXv 
IÂ¡cnbpsS Gähpw KpW\nehmcw IqSnb 
Xc§fnsem¶mIp¶p. CXnÂ 87--97% hsc 
ImÀ_¬ AS§nbncn¡p¶p. CXv [mcmfw 
Xmt]mÀÖw Dev]mZn¸n¡p¶p.

IÂ¡cn J\n
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3.1.2 IÂ¡cnbpsS `RvPItkzZ\w
IÂ¡cnsb hmbphnsâ Akm¶n²y¯nÂ NqSm¡p¶Xns\ IÂ¡cnbpsS `RvPItkzZ\w 

F¶p]dbp¶p.

 3.3         R§Ä \nco£n¡p¶p 
F\n¡v Bhiyw :  s]mSns¨Sp¯ IÂ¡cn c≠ v I«nbpÅ ]co£W IpgepIÄ, c≠ v \nÀKa\
IpgepIÄ, Hcp _p³k³ _ÀWÀ, Hcp Hä Zzmcapff dºÀ tImÀ¡v, Hcp c≠ v Zzmcapff dºÀ 

tImÀ¡v, Aev]w Pew.

sN¿p¶hn[w :  c≠ v I«nbpÅ ]co£W¡pgepIÄ FSp¡pI. ]co£W¡pgÂ ‘A’ bnÂ s]mSn 
s¨Sp¯ IÂ¡cnbpw ]co£W¡pgÂ ‘B’ bnÂ Pehpw FSp¡pI. Cu D]IcW§sf Nn{X¯nÂ 
ImWn¨ncn¡p¶Xpt]mse kÖoIcn¡pI. ]co£W¡pgÂ ‘A’  sb BZyw kmh[m\¯nepw      
]n¶oSv iàambpw _p³k³ _ÀWÀ D]tbmKn¨v NqSm¡pI. Ct¸mÄ \ap¡v F´mWv \nco 
£n¡m\mIp¶Xv.

1. ]co£W¡pgÂ ‘B’ bnÂ \n¶pw \nÀKa\¡pgeneqsS Hcp hmXIw kzX{´amIp¶p.
I¯n¡pt¼mÄ B hmXIw .................................  kzX{´amb hmXIw IÂ¡cn hmXIamsW¶v
CXv ImWn¡p¶p.

2. ]co£W¡pgÂ ‘B’ bpsS ASn`mK¯mbn Hcp ............................ \nd¯nepff Ah£n]vXw
\ap¡v ImWm\mhp¶p. Cu Idp¯ \nd¯nepff Ah£n]vXw tImÄSmÀ BIp¶p.

3. tImÄSmdn\p apIfnepff {ZmhIs¯ ]pdt¯bvs¡Sp¯v AXns\ Nph¶ enävakv t]¸À D]
tbmKn¨v ]cntim[n¡pI. B {ZmhIw Nph¶ enävakv t]¸dns\ .............................. amäp¶Xn\mÂ 
AXv Hcp£mcw BIp¶p. R§Ä B {ZmhIs¯ aW¸n¨p t\m¡nbt¸mÄ AXn\v AkzkvYXbp-
≠m¡p¶ Hcp cq£KÔap≠ v. AXn\mÂ D ≠mb {ZmhIw, {ZmhI AtamWnbbmIp¶p. 

4. ]co£W¡pgÂ ‘A’ bnÂ Hcp ................................ Ah£n]vXw \ap¡v \nco£n¡mhp¶XmWv. 
Cu Ah£n]vXw tIm¡v BIp¶p.

R§fpsS I ≠p]nSn¯§Ä:  IÂ¡cnsb `RvPItkzZ\¯n\v hnt[bam¡pt¼mÄ, AXv IÂ
¡cnhmXIw, {ZmhI AtamWnb, tImÄSmÀ, tIm¡v F¶nh \Â 
Ip¶p.

B

A

IÂ¡cn hmXIw

{ZmhI AtamWnb

tImÄSmÀ

IÂ¡cn

_p³k³ _ÀWÀ
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s]t{Smfnb¯ntâbpw
{]IrXnhmXI¯ntâbpw 

cq]oIcWw

IÂ¡cnbpsS 
DXv]¶§Ä

D]tbmK§Ä

IÂ¡cn hmXIw
`£Ww ]mIw sN¿p¶Xn\p 
Å CÔ\ambn 

{ZmhI AtamWnb
cmkhf§Ä D≠m¡p¶Xn  
\mbn 

tImÄSmÀ

¹mÌn¡pIÄ, s]bnâpIÄ, 
Nmb§Ä \m^v Xeo³ 
KpfnIIÄ, kvt^mSI 
hkvXp¡Ä F¶nh 
D≠m¡p¶Xn\mbn.

tIm¡v (Np« 
IÂ¡cn)

Dcp¡v \nÀ½mW¯nÂ CÔ\
ambpw \ntcmIv koImcnbmbpw

IÂ¡cnbpsS DXv]¶§fpw AhbpsS D]tbmK§fpw

 1000 kg IÂ¡cnsb 
`RvPItkzZ\w sN¿pt¼mÄ 
e`n¡p¶h
• 700 kg tIm¡v
• 100 enäÀ AtamWnb
• 50 enäÀ tImÄ«mÀ
• 400 m3 IÂ¡cn hmXIw

IÂ¡cnbpsS D]t`mKw :  \mw HcpZnhkw hn\ntbmKn¡p¶ 
IÂ¡cn D≠m¡p¶Xn\mbn `qan 1000 hÀj§Ä FSp¯p. 
\mw DXv]mZn¸n¡p¶ Afhns\¡mfpw hfsc IqSpXemWv 
\½Ä D]t`mKw sN¿p¶ IÂ¡cnbpsS Afhv.

3.2. s]t{Smfnbw
At\ItImSn hÀj§Ä¡v ap³]pÅ arXkky§fpw, 

PohnIfpw ISensâ ASn¯«nÂ Bgv¶v InS¸p≠v. Ahsb 
aWÂ, Ifna®v F¶nhbpsS ASp¡pIfmÂ IhNw 
sN¿s¸«ncn¡p¶p. D¶X aÀ±hpw Xm]\nebpw ImcWw Ah 
s]t{Smfnbambn amäs¸«p.

3.2.1.  s]t{Smfnb¯nsâ {]IrXnbnse km¶n²yw
s]t{Smfnbw DXv]mZn¸n¡p¶ {][m\s¸« cmPy§Ä USA,

Ipsshäv, Cdm¡v, Cdm³, t]Àjy, djy, saIvknt¡m F¶nhbmWv. 
C´ybnÂ Bkmw, KpPdm¯v, almcmjv{S (apwss_) B\v{[m{]
tZiv, (IrjvW, tKmZmhcn \Zo XS§Ä) Xangv\mSv (Imthcn         
\ZoXSw) F¶nhnS§fnÂ s]t{Smfnbw ImWs¸Sp¶p. `qan 
Xpfbv¡pt¼mgmWv s]t{Smfnbw e`yamIp¶Xv. Hcp Idp¯ 
{ZmhIcq]¯n epÅXmb AkwkvIrX F®sb aÀ±w D]
tbmKn v̈ InWdpIfnÂ\n¶v ]pdt¯bv¡v sIm≠p hcp¶p. 
3.2.2 AkwkvIrX s]t{Smfnb¯nsâ ip²oIcWw

s]t{Smfnbw hmXIw , s]t{SmÄ, UokÂ, as®® kvt\
l{ZhyF® ]mc^n³ sagpIv XpS§nb hnhn[ LSI]
ZmÀ°§fpsS Hcp an{inXamWv s]t{Smfnbw. hyXykvX 
LSI]ZmÀ°§sf / s]t{Smfnb¯nse hnhn[ Awi§sf 
{]`mPIIpgÂ (BwioIcn¡p¶ kvXw`w) D]tbmKn¨v 
BwinItkzZ\w \S¯n thÀXncn¡p¶ {]{Inbsb s]t{Sm 
fnb¯nsâ ip²oIcWw F¶dnbs¸Sp¶p. IzY\m¦§fnÂ 

•  1859 Â USA bnse s]\n
k n Â h m \ n b b n e m W v
temI¯n se BZys¯ s]
t{Smfnbw InWÀ Ipgn¨Xv.

•  F«p hÀj¯n\ptijw
1867-Â Bkmanse amIpanÂ
F® Is≠¯n.

almkap{Zw

300 -400 aney³ 
hÀj§Ä¡v ap¼v

almkap{Zw

50 -100 aney³ 
hÀj§Ä¡v ap¼v

aWepw F¡Âa®pw

F®bpsSbpw hmXI¯nsâ
bpw \nt£]w
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AkwkvIrX s]t{Smfnb¯ns\ BZyambn Hcp DebnÂ h¨v GItZiw 400°C
bnÂ NqSm¡pI. AkwkvIrX F®bpsS _mjv]§Ä SuÆdnsâ apIfntebv¡v                                 
t]mIpt¼mÄ AXnse hyXykvX LSI§Ä AhbpsS IzY\m¦§Ä¡\pkrXambn
km{µoIcn¡s¸SpIbpw sN¿p¶p. s]t{Smfnb¯nÂ \n¶pw e`n¡p¶ hnhn[ LSI§sf 
Xmsg ImWp¶ ]«nIbnem¡nbncn¡p¶p.

LSIw D]tbmK§Ä

s]t{Smfnbw hmXIw
KmÀlnI CÔ\ambn 
(LPG)

s]t{SmÄ hml\ CÔ\w

as®®
Ìuhnepw 
hnam\§fnepw CÔ\
ambn

UokÂ
henb tamt«mÀ 
hml\§fnÂ CÔ\
ambn

kvt\l{Zhy F® kvt\l{Zhyw

CÔ\ F®
DuÀÖ \neb§fnepw 
I¸epIfnepw 
CÔ\¯n\mbn

]mc^n³ sagpIv
sagpIpXncnIÄ 
hmknen³

_näpsa³
s]bnâpIÄ, tdmUv
SmdnSp¶Xn\v

s]t{Smfnbw, {]IrXn hmXIw F¶nhbnÂ \n¶v [mcmfw D]tbmK{]Zamb ]ZmÀ°§Ä
e`n¡p¶p. Chsb s]t{SmsIan¡epIÄ F¶p ]dbp¶p. UnäÀPâpIÄ (Ae¡v 
tkm¸pIÄ), \mcpIÄ (\qepIÄ)  t]mfn¯o³ t]mepÅ aäv a\pjy\nÀ½nX ¹mÌn¡pIÄ 
F¶nhbpsS h³tXmXnepÅ \nÀ½mW¯n\v Ch D]tbmKn¡p¶p. {]IrXn hmXI§fnÂ 
\n¶pw e`n¡p¶ ssl{UP³ hmXIw cmkhf§fpsS DXv]mZ\¯n\mbn D]tbmKn¡p¶p. 
CXnsâ h¼n¨ hymhkmbnI {]m[m\yw ImcWw s]t{Smfnb¯ns\ ‘Idp¯s]m¶v ‘F¶pw    
]dbmdp≠v.

De

40-1600 C s]t{SmÄ

hyXymkapÅ [mcmfw {ZmhI§fpsS Hcp an{inXs¯ NqSm¡n XWp¸n¨Xn\ptijw Ahsb 
thÀXncn¡p¶ {]{Inbsb BwinItkzZ\w F¶p]dbp¶p.

 s]t{Sfnbw hmXIw

160 - 2500C as®®

250 - 3000C UokÂ

300 - 3500C 
kvt\l{Zhy F®

350 - 4000C 
CÔ\ F®

>4000C _näpsa³

AkwkvIrX 
F®

loäÀ
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 3.4 Rm³ sN¿p¶p

F\n¡v Bhiyw :  Hcp I®mSnIp¸n, CeIÄ,
I¼pIÄ, D]tbmKiq\yamb ISemkv, acs¸mSn.

sN¿p¶hn[w : Rm³ Hcp I®mSn Ip¸n FSp v̄
AXnÂ Ipd v̈ CeIÄ, I¼pIÄ, D]tbmKiq\y 
amb ISemkpIÄ, acs¸mSn F¶nhbn«p.        
]n¶oSv AXnÂ Aev]w Pew Hgn v̈ Rm\Xns\ 
20 Znhkw kq£n¨p h¨p. AXn\ptijw 
I®mSnIp¸n Xpd¶v AXnsâ hmbv̀ mK¯n\
cnInte¡v Hcp I¯p¶ Xos¡mffn sIm≠ p 
h¶p. AXnsâ hmbv `mK¯n\cnInembn Hcp 
hmXIw I¯p¶Xv F\n¡v ImWm\mbn.

Fsâ I ≠p]Sn¯w :{]IrXnhmXIw \nÀ
Kan¡p¶Xn\memWv hmXIw I¯p¶Xv. 

{]IrXn hmXIw D]tbmKn¡p¶ coXnIÄ
1.  CNG(AaÀ¯n sRcp¡nb {]IrXnhmXIw )
2.  LNG ({ZmhIam¡nb {]IrXn hmXIw )

CNG D¶X aÀ±¯nemWv kw`cn 
¨ncn¡p¶Xv. F¶mÂ LNG AXy[nIw ioXo 
Icn¨ {ZmhI cq]¯nemWv CNG Ipdª 
NnehnÂ DXv]mZn ¸n¡mhp¶XmWv. 
CNG bpsS ta³aIfpw D]tbmK§fpw 

1. CXv Ipdª AfhnÂ aen\oIcWap≠m
¡p¶ Hcp CÔ\amWv.

2. hoSpIfnepw hyhkmbimeIfnepw
Fcn¡mhp¶ CÔ\ambn CXv t\cn«v D]
tbmKn¡p¶p.

3. CXv [mcmfw cmk]ZmÀ°§fpw cmkhf
§fpw h³tXmXnÂ DXv]mZn¸n¡p¶Xn\p
Å ASnØm\ ]ZmÀ°amWv.

\mant¸mÄ sN¿p¶Xpt]mse {ZpXKXnbnÂ 
s]t{Smfnbw D]tbmKn¡pIbmsW¦nÂ 
2,050-mw Bt≠mSpIqSn s]t{Smfnbw H«pw 
Xs¶ CÃmsXbmImw. 

3.3. {]IrXn hmXIw 

s\bvthen

aWen

{]IrXn hmXI¯nsâ cq]oIcWw
 NXp¸p\ne§fnepw, aen\Pe¯n 
epw Ft¸mgmtWm kkyPme§Ä¡v hnLS 
\w kw`hn¡p¶Xv At¸mÄ {]IrXnhmX 
Iw D ≠mIp¶p. IqSmsX CXv IÂ¡cn J\n 
Ifnepw, s]t{Smfnbw InWdpIfnepw kw`hn 
¡p¶p. CXnÂ apJyambpw 90% aotY³ AS§n 
bncn¡p¶p.

3.3.1. {]IrXnbnse km¶n²yw 
{Xn]pc, cmPØm³, almcmjv{S, 

B{Ôm{]tZiv (IrjvW, tKmZmhcn, \ZoXS§Ä) 
Xangv\mSv (Imthcn Xpcp¯v) F¶nhnS§fnÂ {]
IrXn hmXI¯nsâ hym]Iamb kw`cWnIÄ 
D≠v.
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3.4. {]IrXn hn`h§fpw 
 ]cnanXnIfpw
{]]©¯nepÅ {]IrXn hn`h§sf a\pjyÀ  
AXnthK¯nÂ D]tbmKn¨p XoÀ ¡p¶Xp Im-
cWw IÂ¡cn s]t{Smfnbw, {]IrXn hmXIw 
XpS§nb häns¡m≠n¡p¶ t{kmXkvkp 
IsfÃmw Xs¶ iq\ym hØbntebv¡v timjn 
¨psIm≠ncn¡p¶p. AXpsIm≠v \ap¡v 
DuÀÖ¯nsâ aäv DdhnS§Ä I≠p]nSnt¡ 
≠Xmbn hcp¶p. 

{]IrXn hn`h§Ä C\n e`yamIp¶ Imew

IÂ¡cn

s]t{Smfnbw

{]IrXn hmXIw

148 hÀjw

40 hÀjw

61 hÀjw

Xamibv¡mbÃ
 � Fsâ AÑ³ Hcp Imfh≠n 

 HmSn¨ncp¶p.
 � Rm³ Hcp ImÀ HmSn¡p¶p.
 �  Fsâ aI³ Hcp sPäv hnam\w ]d¸n 

¡p¶p. AbmfpsS aI³ Hcp Imfh≠n 
HmSn¡pw.

2. ImämSn anÃpIÄ (Windmills) : ImämSn
anÃpIÄ \n§Ä FÃmt]cpw I≠ ncn¡patÃm. 
Hcp ssU\mtambnÂ LSn¸n¨n«pÅ \ofapÅ 
s»bnUpIÄ CXnÂ D≠v. Imäv hoipt¼mÄ 
Ah Id§pIbpw ssU\mtambnÂ sshZypXn 
DXv]mZn¸n¡s¸SpIbpw sN¿p¶p. ImämSn 
anÃpIÄ IqSpXembpw ØnXn sN¿p¶Xv 
Xangv\m«nse Ib¯mÀ, BcÂhmbvsamgn,      
]ÃSw, IpgnawKew F¶nhnS§fnemWv.

3.4.1.  DuÀÖ¯nsâ CXc 
t{kmXÊpIÄ

1. ssPhUokÂ (Biodiesel) : tkmbm_o³
F®, BhWs¡® tNmf F®, kqcyIm´n 
F®, ]cp¯n¡pcp F®, XhnsS®, dºÀ 
F® XpS§nb kky F®IfnÂ\n¶pw 
D≠m¡p¶ Hcp CÔ\amWv ssPh UokÂ.

3. kutcmÀÖw (Solar Energy) : \½psS
`qanbnÂ Poh³ \ne\nÀ¯p¶Xn\pXIp¶ 
kp{][m\amb DuÀÖt{kmXÊv kqcy\mWv. 
]ucmWnI Imew apXÂ¡pXs¶ a\pjyÀ 
kutcmÀÖw D]tbmKn¨v XpS§nbncp¶p. (i). 
kutcmÀÖ Ip¡dpIÄ, (ii). kutcmÀÖ 
hm«ÀloädpIÄ, (iii). kutcmÀÖ skÃpIÄ 
F¶nhbnseÃmw kutcmÀÖw D]bpàam¡n 
bncn¡p¶p. 

4. NmWIhmXIw (Gobar Gas): hmbphnsâ
Akm¶n²y¯nÂ (Ahmbpizk\w) NmWIw 
InWz\ {]{Inb¡v hnt[bamIpt¼mÄ 
NmWIhmXIw  D ≠mIp¶p. CXnÂ {]
[m\ambpw aotY\pw Ipd¨v CutY\pw 
AS§nbncn¡p¶p. {Kma{]tZi§fnÂ ]mNIw 
sN¿p¶Xn\pw, b{´§Ä {]hÀ¯n¸n¡p 
¶Xn\pw CXv hym]Iambn D]tbmKn¡p¶p. 

\nehnepÅ DuÀÖ t{kmXÊpIÄ
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3.5. imkv{Xw C¶v 
3.5.1. ssl{UP³ `mhnbnse CÔ\w

CÔ\¯nsâ Gähpw \sÃmcp CXc 
t{kmXÊmIm³ ssl{UP\p Ignbpw. CXv 
I¯pt¼mÄ Pew am{Xta ]pdt¯bv¡v 
hnSp¶pÅq. BbXn\mÂ CXv Hcp aen\o 
IcWapàamb apàamb CÔ\amWv. 
AXnep]cn CXnepÅ DuÀÖ¯nsâ Afhv 
hfsc IqSpXemWv. CXv hmbphns\ aen\
am¡p¶nÃ.

3.5.2.  ioXkwtbmP\ {]{Inb

ct≠m AXne[nItam `mcw Ipdª 
AWp tI{µ§Ä kwtbmPn̈ v BWthmÀÖw 
DXv]mZņ n¡p¶ {]{InbbmWv AWptI{µ 

kwtbmP\w. Cu {]{Inbbv¡v hfsc DbÀ¶ 
Dujvamhv Bhiyap≠v. AWptI{µkwtbmP\ 
{]{Inbsb km[mcW DujvamhnÂ \S¯p 
IbmsW¦nÂ AXns\ ioXkwtbmP\ {]
{Inb F¶p]dbp¶p.

3.5.3 aen\ Pe¯nÂ\n¶pw aotY³

aen\ Pe¯nse sNfnsb Nne kq£va 
PohnIÄ hnLSn¸n¨v ImÀ_¬ssUHmIv 
sskUv, ssl{UP³ kÄss^Uv t]mepÅ 
A]{Zhy§tfmsSm¸w aotY³ hmXIw 
DXv]mZn¸n¡p¶p. Cu A]{Zhy§sf 
\o¡w sNbvXtijw aotY³ hmXIs¯ 
hfsc £aXbpÅ CÔ\ambn D]
tbmKn¡mhp¶XmWv.

C´ybnÂ s]t{Smfnbw kwc£W KthjW kamPw (The Petroleum Conservation 
Research Assocation) PCRA hml\§Ä HmSn¡pt¼mÄ s]t{SmÄ/UokÂ em`nt¡ ≠ 
coXnIsf¡pdn¨v P\§Ä¡v D]tZi§Ä \ÂIp¶p. 

Nne kqN\IÄ

 $ Ignbp¶{X Htc thK¯nepw anXamb thK¯nepw hml\§Ä HmSn¡pI.

 $ KXmKXw \nb{´n¡p¶ kqNI Zo]§Ä¡cnIntem, Im¯p \nÂt¡≠Xmb 
Øe§fntem F³Pn³ kzn¨v Hm^m¡pI.

 $ N{I§fnse aÀ±w icnbmsW¶v Dd¸phcp¯pI.

 $ {Iaambn hml\§fpsS tISp]mSpIÄ XoÀ¯p F¶v Dd¸v hcp¯pI.

“C¶s¯ ]mgm¡Â

\mfs¯ A]cym]vXX”
“\mw Hcp ssaÂ \S¶mÂ

\ap¡v Hcp enäÀ s]t{Smfpw 
PohnX¯nse Hcp Znhkhpw 

em`n¡mw.”

Hc
mÄ

¡
v H

cp
enäÀ

 

s]
t{S

mÄ
 

am
{X

w
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aqey\nÀ®bw

I. icnbmb D¯cw sXcsªSp¡pI.

1. GXpXcw IÂ¡cnbnemWv ImÀ_¬ Gähpw A[nI AfhnÂ AS§nbn«pffXv ?

a) enKvss\äv, b) ]oäv, c) _näpan\kv IÂ¡cn,   d) B{´sskäv IÂ¡cn

2. GXpXcw IÂ¡cnbmWv KmÀlnImhiy§Ä¡mbn D]tbmKn¡p¶Xv ?

a) enKvss\äv,    b) ]oäv, c) _näpan\kv IÂ¡cn,    d) B{´sskäv IÂ¡cn

3. \m^vXeo³ KpfnIIÄ D≠ m¡p¶Xv CXnÂ \n¶mWv

a) IÂ¡cn hmXIw,   b) tIm¡v,     c) tImÄ«mÀ,    d) {ZmhI AtamWnb

4. sPäv hnam\¯nÂ D]tbmKn¡p¶ CÔ\w

a) s]t{SmÄ,     b) s]t{Smfnbw hmXIw,   c) as®®,   d) UokÂ

5. ChbnÂ inemPmX CÔ\w GXmWv ?

a) acw, b) ISemkv, c) s]t{Smfnbw,   d) t^mkv^dkv

II hn«pt]mb `mKw ]qcn¸n¡pI

1. LPG bpsS hn]peoIcWw ___________ F¶mIp¶p

2. LPG sb ___________ cq]¯nÂ hmXI knen ≠dpIfnÂ tiJcn¡p¶p.

3. CNG bpsS hn]peoIcWw ___________ F¶mIp¶p.

4. IÂ¡cnbnepff {][m\s¸« aqeIw ___________BIp¶p.

5. {]IrXn hmXI¯nÂ {][m\ambpw AS§nbncn¡p¶Xv ___________

6. hmbphnsâ Akm¶n²y¯nÂ NqSm¡p¶Xns\ ___________ F¶p]dbp¶p.

7. DuÀÖ¯nsâ {]mYanIt{kmXÊv ___________ BIp¶p.

8. s\bvthenbnÂ \n¶pw e`yamIp¶ IÂ¡cn ___________ BIp¶p.

9. IzY\m¦§fnÂ hyXymks¸Sp¶ {ZmhI§fpsS Hcp an{inX¯nÂ \n¶pw Hmtcmtcm
{ZmhI§sfbpw {]tXyIw {]tXyIfmbn thÀXncns¨Sp¡p¶ {]{Inbsb __________

F¶p ]dbp¶p.

10. Dcp¡nsâ h³tXmXnepff \nÀ½mW¯n\v ___________ \ntcmIvkoImcnbmbn D]

tbmKn¡p¶p.
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III  Xmsg X¶n«pffhbv¡v D¯cw \ÂIpI

1. LPG hmXIw D]tbmKn¡p¶Xn\mÂ cmansâ IpSpw_w `£Ww thK¯nÂ ]mNIw sN¿p¶p.
apcpIsâ IpSpw_w `£Ww ]mIw sN¿p¶Xn\v [mcmfw kabsaSp¡p¶p. F´mbncn¡pw AXn\p 
ImcWw ?

2. DNnXamb tPmUn I≠ p]nSn¡pI

a) IÂ¡cn - IÂ¡cn hmXIw ; F¦nÂ  s]t{Smfnbw - ..................................

b) LPG -  s{]mt]\pw _yqt«\pw ; F¦nÂ {]IrXnhmXw - ..................................

c) UokÂ - s]t{Smfnbw ; F¦nÂ ssPh UokÂ -  ....................................

3.  XmsgbpÅ ]«nI {i²m]qÀÆw hmbn¨v `£Ww ]mIw sN¿p¶Xn\mbn \mw GXv CÔ\amWv
D]tbmKnt¡≠sX¶v Xocpam\n¡pI.

]pI D≠m¡p¶p ]pI D≠m¡p¶nÃ

Itemdnaqeyw IpdhmWv DbÀ¶Itemdnaqeyw D≠v

]mNI¯n\v [mcmfw kabw FSp¡p¶p ]mNI¯n\mbn Ipd¨v kabw FSp¡p¶p

Nmcw D≠mIp¶p Nmcw D≠mIp¶nÃ

4. ImÀ_WoIcWw F¶ ]Z¯nÂ \n¶pw \n§Äs¡´mWv a\ÊnemIp¶Xv ?

5. IÂ¡cn¡pw, tIm¡n\pw X½nepff hyXymk§Ä Nq≠ n¡mWn¡pI.

6. s]t{Smfnb¯n\pw, s]t{Smfn\pw X½nepff hyXymk§Ä Is ≠¯pI.

7. s]t{Smfnb¯nepff  A, B, C F¶o aq¶p LSI§fpsS IzY\m¦§Ä bYm{Iaw 120oc, 70oc, 
   250oc F¶n§s\bmWv. Ch aq¶nsâbpw an{inXs¯ BwinI tkzZ\w sN¿pIbmsW¦nÂ 

   ChbnteXmbncn¡pw tkzZ\Ipgensâ ASn`mK¯mbn e`n¡p¶Xv ?

8. \mw Ct¸mÄ D]tbmKn¡p¶ CÔ\§fmWv IÂ¡cn, s]t{SmÄ, UokÂ, LPG F¶nh.
ChsbÃmw ]qÀ®ambpw D]bpàam¡pIbmsW¦nÂ \½psS kao] `mhnbnÂ Xs¶ `£Ww          
]mIw sN¿p¶Xn\pw, hml\§Ä HmSn¡p¶Xn\pw hyhkmbimeIfpsS \S¯n¸n\pw CÔ\£maw 
A\p`hnt¡≠Xmbn hcpw. AXpsIm≠v aäp]e DuÀÖ t{kmXÊpIfpw           \ap¡v Bhiyap≠v. 

bphimkv{XÚ³ F¶ \nebnÂ Hcp CXcDuÀÖt{kmXÊv \nÀ t±in¡pI.

9. IÂ¡cnbpsS Xc§fpw Hmtcm Xc¯nepapÅ ImÀ_Wnsâ %hpw Xmsg X¶ncn¡p¶p.
DbÀ¶ Xmt]mÀÖw e`n¡p¶Xn\mbn GXv Xcw IÂ¡cnbmWv D]tbmKnt¡≠Xv?

enKvss\äv  - 25 %  apXÂ 35% hsc ImÀ_¬

_näpan\Êv  - 45 %  apXÂ 86% hsc ImÀ_¬

B{´sskäv - 87 %  apXÂ 97% hsc ImÀ_¬
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IV. Is≠ ̄ pI:
1. kao]Ime¯v Zp_mbv, kuZn Atd_y, A_pZm_n XpS§nb cmPy§Ä k¼¶cmPy§fmbn

amdnbXn\p ]n¶nepff ImcWw F´mbncn¡pw ?

2. FÃm hÀjhpw amÀ¨v amk¯nse Ahkm\s¯ i\nbmgvN `ua kabw (20.30  [mcW

    kabw) cm{Xn 8.30 aWn¡v tImSn¡W¡n\p P\§Ä F´psIm≠ mWv AhcpsS sseäpIÄ 

    kzn¨vHm^v sN¿p¶Xv ? 

 3.

 ‘A’ bnÂ \ap¡v e`n¡p¶Xv  shdpw Nmcw am{XamWv. AtXkabw ‘B’ bnÂ \n¶pw \ap¡v ac¡cn 
e`n¡p¶p. ImcWw \ÂIpI.

4. Xmsg X¶n«pffXpt]mepff hmÀ¯miIe§Ä \n§Ä hmbn¨ncn¡m\nSbp≠ v  

Cu Zpc´¯n\pff ImcWsa´mWv ? FSp¡mhp¶ ap³IcpXÂ \S]SnIfpsS ]«nI X¿mdm¡pI.

Ifna®psIm-

≠p aqSnb 

XSn¡jW§Ä 

I¯p¶p

XSn¡jW§Ä 

I¯p¶p

A B

5. IÂ¡cn J\nIfnse tPmen¡mÀ dm´Â hnf¡pIÄ¡p]Icw _mädn     apJm´cw
{]  hÀ¯n¡p¶ tSmÀ¨v sseäpIÄ D]tbmKn¡p¶p. A§s\ sN¿p¶Xn\pff ImcWw

    F´msW¶v I ≠p]nSn¡pI.

6. \½psS ASp¡fbnÂ LPG hmXI¯nsâ tNmÀ¨ \ap¡v Xncn¨dnbm³ IgnªmÂ AXv
XSp¡m\mbn \mw Fs´Ãmw t]mwhgnIfmWv kzoIcn¡pI ? (kao]¯pff Kymkv hnXcW
GPâpambn _Ôs¸SpI).

7. LPG sb Hcp Kymkv sseäÀ D]tbmKn¨v I¯n¡mhp¶XmWv. F¶mÂ hndIns\ Kymkv
sseäÀ D]tbmKn¨v I¯n¡m³ km[n¡p¶nÃ. F´psIm ≠v ?

V. ØekµÀi\w : 
1. s\bvthen IÂ¡cnJ\n kµÀin¡pI.

2. aWen s]t{Smfnbw ip²oIcWime (CPCL) kµÀin¡pI.
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VI.  \n§tfähpw CjvSs¸Sp¶ GsX¦nepw Hcp t{]mPIvSv sXcsªSp¡pI. t{]mPIvSv ]qÀ
¯nbm¡n F A (a) bv¡v kaÀ¸n¡pI.

1. hnhn[ s]t{Smfnb Dev]¶§Ä tiJcn¨v Ahsb \n§fpsS ¢mÊv apdnbnÂ {]ZÀin¸n¡pI.

(GsX¦nepw As©®w)

2. ]mc¼tcyXc DuÀÖt{kmXÊpIsf kw_Ôn¡p¶ t]mÌdpIÄ X¿mdm¡pI (GsX¦nepw

cs≠®w)

3. CÔ\w em`n¡p¶Xns\¡pdn¨pff Aht_m[w P\§Ä¡nSbnÂ D ≠m¡p¶Xn\mbpff

BIÀjIamb ]cky hmNI§Ä (Slogans) X¿mdm¡pI (GsX¦nepw As©®w) 

4. ImämSn anÃnsâ Hcp {]hÀ¯\ amXrI \nÀ½n¡pI (kwLw tNÀ¶pff {]hÀ¯\w).

5. CâÀs\änÂ \n¶pw ]pkvXI§fnÂ \n¶pw tImÄKymkv, s{]mUyqkÀ Kymkv, hm«À Kymkv

F¶nhbneS§nbn«pff LSI§Ä Xncn¨dnªv AhbpsS D]tbmK§Ä I ≠p]nSn¡pI.

6. \n§fpsS ho«nÂ hn\ntbmKn¡p¶ sshZypXnbpsS Afhpw, s]t{SmÄ/UokÂ/CNG/LPG/
as®® F¶nhbpsS Afhpw I ≠p]nSn¡pI. ho«mhiy¯n\pff sshZypXn¡pw, CÔ\¯n\p 

ambn amkwtXmdpw F{X cq] sNehm¡p¶psh¶v I≠ p]nSn¡pI. DuÀÖ kwc£W¯n           

\mbn Fs´ms¡ t]mwhgnIÄ kzoIcn¡m\mIpsa¶v \n§fpsS IpSpw_mwK§Ä¡v \nÀt±iw 

\ÂIpI.

7. s]t{SmÄ _¦pIfnÂ e`yamIp¶ hnhn[Xcw s]t{Smfpw, Uokepw I ≠p]nSn¡pI. Hmtcm 

Dev]¶¯nsâbpw kwcN\ F´mWv ? Cu Dev]¶§fpsS hnebnÂ Fs´¦nepw hyXymkap 

t ≠m ?

 IqSpXÂ hniZmwi§Ä¡mbn

]pkvXI§Ä

 Advanced Organic Chemistry- B.S. Bahl and Arun Bahl - S.Chand & 
Company Ltd.,

sh_vsskäpIÄ

www.en.wikipedia.org/wiki/Non-renewable _resources.
 www.bbc.co.uk/schools/gscebitesize/physics/energy/energy_resources
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aocbpw AhfpsS Iq«pImcpw Hcp DÃmk bm{X 
BkzZn¡pIbmbncp¶p. AÛpXt¯msS ]pXnb 
Øe§Ä kµÀin¡m\pÅ Ahkcw AhÀ¡v 
e`n¨p. s]s«¶v aocbpsS apJ¯v  Hcp {]
Imiw ]Xn¡p¶Xmbn AhÄ¡v tXm¶n. FhnsS  
\n¶mWv Cu {]Imiw   h¶Xv ? AhÄ Npäpw 
t\m¡nbt¸mÄ  AhfpsS Iq«pImcnIÄ Hcp 
I®mSn ]nSn¨ncn¡p¶Xpw B I®mSnbnÂ \n¶v 
{]Imiw hcp¶Xmbn ImWs¸SpIbpw sNbvXp.

aocbpsS apJ¯p ZÀ¸W klmb¯mÂ 

kqcycivanIsf Xncn¨phn«Xp ImcWamWnsX¶v 

AhfpsS kvt\lnX hnhcn¨p.

{]Imi¯nsâ {]Xn^e\w 
{]Imiw hkvXphnsâ {]Xe¯nÂ 

X«n Xncn¨phcp¶Xns\ {]Xn^e\w F¶v 
Adnbs¸Sp¶p. \ap¡v NpäpapÅsXÃmw \½psS 
I®pIÄ¡v ImWm³ Ignbp¶Xn\v ImcWw {]Im 

i¯nsâ {]Xn^e\sa¶ {]Xn`mkamWv.

{]Imiw t\À tcJbneqsS k©cn¡p¶p.

{]Imiw k©cn¡p¶ ]mXsb civansb¶v 

(IncWsa¶v) hnfn¡mw. AXns\ A¼SbmfapÅ 

t\ÀtcJ D]tbmKn¨v {]Xn\n[m\w sN¿p¶p. A¼v 

ASbmfw {]Imi¯nsâ Znisb kqNn¸n¡p¶p.

BapJw

4. {]Imihpw iÐhpw

ct ≠m AXne[nItam IncW§Ä tNÀ¶v Hcp 
civan kaqlw (_ow) D  ≠m¡p¶p. IncW§Ä 
kam´cambmÂ AXns\ kam´c civan kaqlw 
F¶v Adnbs¸Sp¶p.

 IncW§Ä Hcp _nµphnÂ kÔn¡pI 
bmsW¦nÂ (kw{hPn¡p¶p) Ah Hcp kw{hP   
IncWw D ≠m¡p¶p. IncW§Ä Hcp _nµphnÂ       
\n¶v AI¶vt]mIpIbmsW¦nÂ CXns\ hn{hP 

IncWw F¶v hnfn¡mw.

Hcp kw{hP _ow

Hcp hn{hP _ow

Hcp IncWw

kam´c 

IncW§Ä (_ow)
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{]Xe¯nÂ ]Xn¡p¶ Hcp {]Imi 

IncW¯ns\ ]X\IncWsa¶v hnfn¡mw.

 {]hr¯n 4.1 Rm³ sN¿p¶p 
 F\n¡mhiyw :   t{UmbnwKv ISemkv, Hcp tIm¬am]\w, Hcp kaXe ZÀ¸Ww, tSmÀ¨v.

{]Xn^e¯n\ptijw {]Xn^e\ {]Xe 

¯nÂ \n¶pw hcp¶ {]Imi IncW¯ns\    

{]Xn ^e\IncWsa¶v  hnfn¡mw.

{]Xe¯nse ]X\ _nµphnte¡v hcbv 

¡p¶ ew_ tcJsb ew_sa¶v hnfn¡mw.      

]X\_nµphnse ew_hpambn       ]X\ 

civan D≠ m¡p¶ tImWns\ ]X\tIm¬ (i) 
F¶v hnfn¡p¶p.

]X\ _nµphnÂ hcbv¡p¶ ew_w {]

Xn^e\ IncWhpambn (civanbpambn) D≠ m 

¡p¶ tImWns\ {]Xn^e\tIm¬ (r) F¶v 

hnfn¡p¶p.

sN¿p¶ hn[w : 

t{UmbnwKv ISemÊnÂ tImWam]\w Hcp kaXeZÀ¸Ww F¶nhsb 
Rm³ Nn{X¯nÂ ImWn¨ncn¡p¶ hn[w {IaoIcn¡p¶p.

 �  tImW am]\w D]tbmKn¨v Hcp _nµphnÂ Rm³ ew_w 
hcbv¡p¶p.

 �  ]n¶oSv hyXykvX tImWpIfnÂ Rm³ Iptd 

tcJIÄhcbv¡p¶p. 

 �     tSmÀ¨v sseänÂ \n¶pw hcp¶ {]Imis¯ Hcp tcJbneqsS IS¶pt]mIp¶ {]Imi civanbm¡n 
amän Rm³ {]Xn^e\ IncW¯nsâ ]mX hcbv¡p¶p. {]Xn^e\ tIm¬ Rm³ Af¡p¶p.

 � hyXykvX ]X\ tImWpIÄ¡v ]co£Ws¯ BhÀ¯n¨v AXn\v A\pkrXamb {]Xn^e\ 
tImWpIÄ Af¶v Rm³ ]«nIbnÂ tcJs¸Sp¯p¶p.

{Ia\¼À         i          r

 Fsâ Is ≠¯Â: ______________________

   ew_w

]X\IncWw

]X\tIm¬
{]Xn^e\
tIm¬

{]Xn^e\ IncWw

{]Xne\ {]Xew

]X\_nµp
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A\pam\w

1. ]X\ IncWw, ]X\_µphnÂ \n¶pÅ

ew_w, {]Xn̂ e\ IncWw F¶nh ISem

knsâ Htc Xe n̄Â Bbncn¡pw.

2. ]X\ tIm¬ = {]Xn̂ e\ tIm¬.

4.1. {]Xn^e\ \nba§Ä

1. ]X\ IncWw, {]Xn^e\ IncWw         

]X\ _nµphnÂ\n¶pÅ ew_w

F¶nh Htc Xe¯nembncn¡pw.

2. ]X\ tImWpw {]Xn^e\ tImWpw

kaambncn¡pw.

 {]hr¯n 4.2 R§Ä sN¿p¶p

F\n¡mhiyw :  acw, P¶Â¸mfnIÄ, tai

hncn¸pIÄ an\pkapÅ {Km 

ss\äv {]Xe§Ä, ISemÊ

sN¿p¶ hn[w : 

 � apIfnÂ ]dª hkvXp¡fpsS {]Xe 

¯nÂ IqSn \ap¡v t\m¡mw

Fsâ Is ≠¯Â : 

____________________________

____________________________

____________________________

____________________________

 4.1.1.  {Iahpw {IaclnXhpamb  
{]Xn^e\§Ä 

an\pkamb {]Xe¯nÂ \n¶pÅ {]Xn^e\

s¯ {Ia {]Xn^e\w F¶v hnfn¡mw. 

]cp ]cp¯ (an\pkaÃm¯) {]Xe¯nÂ   

\n¶pÅ {]Xn^e\s¯ {IaclnX AsÃ¦nÂ 

hnkcW {]Xn^e\w F¶v hnfn¡mw.

Cu {]hr¯nbneqsS an\pkamb {]

Xe¯nÂ  \apsS apJs¯  hyIvXambn ImWm³ 

km[n¡psa¶pw, ]cp¡³ {]Xe¯nÂ 

hyIvXambn ImWm³  km[n¡pIbnsÃ¶pw \

ap¡v ImWm³ Ignbpw. 

]cp]cp¯ {]Xe¯nÂ, Hcp ZnibnÂ 
am{XaÃ {]Imiw {]Xn^en¡p¶Xv. FÃm 
Znibnte¡pw AXv NnXdp¶p. CXns\ Hcp 
NnXdnb AYhm {IaclnX {]Xn^e\w F¶v 
hnfn¡mw.

i = r
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4.1.2. _lpfnX {]Xn^e\w

Hcp B`cW¡Sbntebvt¡m _mÀ_À 
jm¸ntebvt¡m, tlm«entebvt¡m, t_¡dnbn 
tebvt¡m \mw {]thin¡pt¼mÄ \pa¡v 
ZÀ¸W¯nÂ At\Iw {]Xn_nw_§sf 

ImWm³ km[n¡p¶pt≠ m ?

CXv F§s\ kw`hn¡p¶p? ZÀ¸W§Ä D]
tbmKn¨pÅ shdpw Hcp kq{XamWnXv.

 4.1.3. _lpfnX {]Xn_nw_§Ä

Hcp kaXe ZÀ¸Ww Hcp hkvXphnsâ 

Htcsbmcp {]Xn_nw_w am{Xta D≠m¡pI 

bpÅp F¶v  \ap¡v Adnbmhp¶XmWv.

F¶mÂ ct≠ m AXne[nIw ZÀ¸W§Ä 

{IaoIcn¨v IqSpXÂ {]Xn_nw_§Ä t\Smw. 

Chsbb _lpfnX {]Xn^e\w F¶v hnfn¡mw.

{]hr¯n  4.3 Rm³ sN¿p¶p

F\n¡mhiyw : kaXe ZÀ¸W§Ä, Hcp 

sagpIpXncn. 

sN¿p¶ hn[w : 
 � Hcp kaXe ZÀ¸W¯n\pap¶nÂ Rm³

I¯ns¡m≠ ncn¡p¶ sagpIpXncnsb 

shbv¡p¶p.

 � BZys¯ kaXe ZÀ¸W¯nÂ \n¶pw 

Hcp \nÝnX tImWnÂ asämcp kaXe 

ZÀ¸Ws¯ Rm³ ]nSn¡p¶p.  {]Xn_nw 

_§fpsS F®s¯ Rm³ F®¶p.

 � ZÀ¸W§Ä¡nSbnepÅ hnhn[ tImWp 

Isf hyXykvXs¸Sp¯n Rm³ ]co£ 

Ws¯ BhÀ¯n¡p¶p.

 IqSpXÂ {]Xn_nw_§Ä e`n¡p¶Xn    

\mbn ZÀ¸W§sf Hcp {]tXyI tImWnÂ 

{IaoIcnt¡ ≠X mWv. \n§fpsS XebpsS        

]n³`mKw ZÀ¸W¯nÂ ImWp¶Xn\mbn 

\n§Ä Ft¸msg¦nepw {ian¨n«pt≠ m? 

Nn{X¯nÂ ImWn¨n«pÅXpt]mse \ap¡v  

c ≠v ZÀ¸W§Ä BhiyamWv. CXn\v ImcWw 

_lpfnX {]Xn^e\amIp¶p.

_lpfnX {]Xn^e\§fpw _lpfnX 
{]Xn_nw_§fpw
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 {]hr¯n  4.4 R§Ä sN¿p¶p
R§Ä¡mhiyw : c≠ v ZÀ¸W§Ä, sktemt^³ \mS.

sN¿p¶ hn[w : 
 � R§Ä c≠ v kwL§fmbn Xncªp. Htcm kwL¯n\pw c≠ v ZÀ¸W§Ä hoXw \evIp¶p.

 � 30 tIm¬ hc¯¡hn[w sktem^m³ \mS D]tbmKn¨v  ZÀ¸W§Ä Dd¸n¡p¶p.

 �  ZÀ¸W§Ä¡nSbnÂ R§Ä hkvXphns\ hbv¡pIbpw e`n¡p¶ {]Xn_nw_§fpsS 

F®saSp¡pIbpw sN¿p¶p.

 � hyXykvX tImWpIÄ¡v R§Ä  ]co£Ws¯ BhÀ¯n¡p¶p. Hmtcm {]mhiyhpw 

 e`n¡p¶ {]Xn_nw_§fpsS F®w R§Ä F®p¶p.

 �  e`n¡p¶ {]Xn_nw_§fpsS F®s¯ R§Ä \nco£n¨v ]«nI ]qÀ¯nbm¡p¶p. 

                                      3600

{]Xn_nw_§fpsS F®w  = ———  –1
tIm¬

ZÀ¸W§Ä ]ckv]cw kam´cambn 
hbv¡pt¼mÄ ]camh[n F®w {]Xn_nw 
_§Ä D ≠m¡p¶p.

_lpfnX{]Xn^e\¯nsâ XXz¯nsâ 
ASnØm\¯nÂ \ap¡v IentUmtkvIm¸pw 
s]cnkvtIm¸pw \nÀ½n¡mw.

{]hr¯n 4.5 (tNm¡v s]«nbnÂ Hcp ]qt´m«w) Rm³ sN¿p¶p

F\n¡mhiyw :  ImÀUv t_mÀUv s]«n, kaXe ZÀ¸W§Ä,  ]q¡Ä (]pjv]§Ä).

sN¿p¶ hn[w : 
 �  ImÀUv t_mÀUv s]«nbpsS FXnÂhi§fnembn ZÀ¸W§sfRm³ hbv¡p¶p. AXn\mÂ {]Xn 

^e\Xe§Ä A`napJambncn¡pw.

 �  tNm¡v s]«nbnÂ ct ≠m aqt¶m, hnhn[ \ndapÅ ]q¡sf Rm³ hbv¡p¶p.

 �Rm³ s]«nbpsS GsX¦nepw Hcp hi¯v Hcp Zzmcw CSpIbpw Zzmc¯n\p ap¶nepÅ ZÀ¸W¯nse   

BhcWs¯ amäpIbpw sN¿p¶p Ct¸mÄ Rm³ s]«n¡pÅnte¡v Zzmcw hgn t\m¡p¶p.

 � s]«nbpsS FÃm hi§fnepw ZÀ¸W§Ä h¨v Rm³ ]co£Ww BhÀ¯¡p¶p.

 Fsâ Is ≠¯Â :   ]qt´m«¯nse ]pjv]§Ä t]mse _lpfnX {]Xn_nw_§Ä Ccn¡m³

ImcWw _lpfnX {]Xn^e\amWv.

{]Xn_nw_§fpsS F®¯n\pw ZÀ¸W§ 
fpsS CSbnepÅ tImWn\pw X½nÂ 
Fs´¦nepw _Ôapt ≠m?

tIm¬ {]Xn_nw_§fpsS F®w

300

450

600

900
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{]hr¯n 4.6 Rm³ sN¿p¶p
F\n¡mhiyw :  ka AfhpÅ aq¶v ZÀ¸WXp

≠pIÄ, Ipd¨v s]m«nb 
hfIÄ, Hcp ImÀUv t_mÀUv.

sN¿p¶ hn[w : 
 �  ka AfhpÅ aq¶v ZÀ¸WXp

≠pIÄ FSp¯v Ahsb Nn{X¯nÂ 
ImWn¨ncn¡p¶Xpt]mse tbmPn¸n 
¡p¶p.

 �  CXns\ hr¯mIrXnbnepÅ Hcp ImÀUv 
t_mÀUv s]«nbnÂ Rm³ Dd¸n¡p¶p.

 � Hcp `mK¯ns\ ]qÀWambpw Rm³  
          ASbv¡p¶p.

 � Rm³ ZÀ¸W§Ä¡nSbnÂ Ipd¨v s]m 
          «nbhfIÄ CSp¶p.

 �  am[y¯nepÅ kpjncw hgn Rm³ 
t\m¡p¶Xn\mbn Ipgensâ atä 
A{Ks¯ Rm³ ASbv¡p¶p.

  Fsâ Is ≠¯Â :  _lpfnX {]Xn_nw_ 
§Ä¡v ImcWw _lpfnX

{]Xn^e\amIp¶p.

ZÀ¸W s]cnkvtIm¸v

c≠ v kaXeZÀ¸W§fnÂ \n¶papÅ XpSsc¯p 
SscbpÅ {]Xn^e\§fpsS XXzs¯ ASnØm\
am¡nbmWv s]cnkvtIm¸v {]hÀ¯n¡p¶Xv. Ipg 
ensâ LS\bv¡v A\pkcn¨v 450bnÂ Dd¸n¨n«pÅ 
]ckv]cw A`napJambncn¡p¶ c≠ v kaXe ZÀ¸ 
W§Ä CXnÂ AS§nbncn¡p¶p. 

Nn{X¯nÂ ImWn¨ncn¡p¶Xpt]mse c≠ v 
ZÀ¸W§sf 450 tImWnÂ Dd¸n¡pI. Hc{K¯nÂ 

IqSn \nco£n¡pI.

{]hr¯n 4.7 Rm³ sN¿p¶p

F\n¡mhiyw: Hcp I®mSn _o¡À, Hcp
s]³knÂ.

sN¿p¶ hn[w : 
 � Rm³ Hcp I®mSn _o¡Â FSp¯v AXnÂ         
Hcp s]³knÂ shbv¡p¶p. 
 � Rm³ B s]³knenÂ t\m¡p¶p. CXv. 

\nhÀ¶Xmbn ImWs¸Sp¶p. 
 � Rm³ _o¡dnÂ kmh[m\w Pew 

Hgn¡pIbpw hi¯v \n¶v s]³knens\ 
t\m¡pIbpw sN¿p¶p.

 �  _o¡dnÂ Pew Hgn¨Xn\v tijw s]³knÂ 
hfªncn¡p¶Xmbn  tXm¶p¶p.

F´psIm≠ mWv C§s\ kw`hn¨Xv ? \ap¡v 
I ≠p]nSn¡mw.

4.2. A]hÀ¯\w

ImÀUvt_mÀUv

ZÀ¸W§Ä

_mlymhcWw

IentUmkvtIm¸v
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hyXnNe\¯nsâ Zni c≠ v am[ya§fpsS 
km{µXIsf B{ibn¨ncn¡p¶p. A[nI 
km{µXbpÅ am[yas¯ km{µX IqSnb 

am[yasa¶pw Adnbs¸Sp¶p. DZm : I®mSn  
Ipdª km{µXbpÅ am[yas¯ km{µX 

Ipdª am[yasa¶pw Adnbs¸Sp¶p.               
DZm : hmbp 

1. {]Imiw k{µX Ipdªam[ya¯nÂ \n¶pw

km{µX IqSnb am[ya¯nte¡v {]thin¡pt¼mÄ 

AXv ew_¯n\Spt¯¡v hyXnNen¡pw.

DZm : hmbphnÂ\n¶pw I®mSnbnte¡v

\½psS I®pIfnÂ {]Imiw ]Xn¡p 
¶Xn\v ap³]v {]Imi¯nsâ ]mX amdp¶p. 
Cu {]Xn`mks¯ hyXnbm\w F¶v hnfn 
¡p¶p.

Pew D ≠mbncp¶t¸mÄ s]³knÂ hfª 
Xmbn A\p`hs¸SpIbpw, hmbphnÂ \nhÀ 
¶Xmbn tXm¶p¶Xmbpw apIfnepÅ {]hr 
¯nbnÂ\n¶v \mw I≠ p.

C§s\ {]Imiw Hcp am[ya¯nÂ    
\n¶v asäm¶ntebv¡v k©cn¡pt¼mÄ 
AXnsâ ]mXbv¡v hyXnbm\w kw`hn¡p¶p 

F¶v \mw I ≠p. 
{]Imi IncW§Ä Hcp am[ya¯nÂ            

\n¶v asämcp am[ya¯nte¡v IS¡pt¼mÄ 
IncW¯nsâ ]mXamdp¶p. CXmWv              

A]hÀ¯\w.

r

A]hÀ¯\¯nsâ \nXyt\bpÅ
^e§Ä

1. Hcp ¥mknse Pe¯n\pÅnse ]gw
A]hÀ¯\¯mÂ hepXmbn ImWm   
\mIp¶p.

2. A¨Sn¨ A£c§Ä¡v ]pd¯v
kv^SnI IjvWw h¨mÂ Ah DbÀ¶v
\nev¡p¶Xpt]mse tXm¶mw.

3. \o´Â¡pfw AXnsâ icnbmb
Bgt¯¡mÄ IpdªXmbn tXm
¶p¶p.

4.3.  ]qÀ®m´cnI {]Xn^e\w
Hcp {]Imi IncWw km{µX IqSnb 

am[ya¯nÂ\n¶v km{µX Ipdª am[ya¯n 
tebv¡v IS¡p¶psh¶v IcpXpI.  

i

r

2. {]Imiw km{µX IqSnb am[ya§fnÂ \n
¶v km{µX Ipdª am[ya¯nÂ IS¡pt¼mÄ 
AXv ew_¯nÂ\n¶v AIte¡v hyXnNen¡pw. 
DZm : I®mSnbnÂ \n¶pw hmbphnte¡v 

{]Imi IncWw km{µX IqSnb 
am[ya¯nÂ\n¶v km{µX Ipdª 
am[ya¯ntebv¡v {]thin¡pt¼mÄ A]
hÀ¯\ IncWw ew_¯nÂ\n¶v AItebv¡v 
hyXnNen¡p¶p.

r

km{µX Ipdª

km{µX IqSnb

km{µX Ipdª

km{µX IqSnb

km{µX Ipdª

km{µX IqSnb
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]X\tIm¬ hÀ²n¡p¶Xn\\pkcn¨v, 
A]hÀ¯\ tImWpw hÀ²n¡pw.

Hcp \nÝnX ]X\tImWnÂ A]hÀ¯\ 
tIm¬ 900 BIpw. A]hÀ¯\tIm¬ 900 
BIp¶ ]X\ tImWns\ {Im´nI tIm¬ C 
F¶p ]dbp¶p. 

\n§Ä ]X\tIm¬ ho ≠pw hÀ²n¸n¨mÂ 

{Im´nI tImWns\¡mÄ IqSpXembncn 
¡Ww.

4.4.  a\pjycpsS I®v - 
a\pjycpsS I®nÂ Hcp D¯e 

se³kv   D≠ v. I®nse D¯e se³kn\mÂ 
hkvXphnsâ {]Xn_nw_w Zrãn]Sew (sdän\) 
F¶p hnfn¡p¶ XncbnÂ cq]s¸Sp¶p. 
Zrãn]Ses¯ {]Imi kwthZ£aamb [mcmfw                                            
\mUnX´p¡fmÂ (Hm]vän¡v X´p¡Ä) 
BhcWw sNbvXncn¡p¶p. Ch {]
Xn_nw_§sf {]Imi \mUnIÄ hgn 
akvXnjvI¯nte¡v sIm≠ psNÃp¶p.

 se³knsâ t^m¡kv Zqcw 
hyXymks¸Sp¯n hyXykvX Zqc§fnepÅ 
hyXykvX hkvXp¡fpsS {]Xn_nw_§sf 
a\pjycpsS I®v tI{µoIcn¡p¶p. CXv 
sN¿p¶Xv knenbdn t]inIfmWv se³knsâ 
t^m¡kv Zqc¯n\\pkcn v̈ Ah henbpIbpw 
Npcp§pIbpw sN¿p¶p. I®nsâ Cu {]
hr¯nsb I®nsâ kaRvP\ £aXsb¶v        
]dbp¶p. km[mcWbmbn HcmÄ¡v hmbn¡m³ 
]änb Gähpw kuIcy{]Zamb Zqcw GItZiw              
25 cm BIp¶p. Cu Zqc¯ns\ I®nsâ 
kpkv]ã ZrãnbpsS Aev]Xa Zqcw F¶v 
hnfn¡p¶p. hkvXp¡sf hyàambn I®p 
sIm≠ v ImWm³ Ignbp¶ Ipdª Zqcw {]mb 
¯n\\pkcn v̈ amdp¶XmWv. 

IqSpXemIpt¼mÄ IncWw km{µX IqSnb 
am[ya¯n\pÅnte¡v Xs¶ hfbp¶p. CXmWv  

]qÀ®m´cnI {]Xn^e\w. 
]qÀ®m´cnI {]Xn^e\¯n\v 

Bhiyamb \n_Ô\IÄ

1. {]Imiw km{µXIqSnb am[ya¯nÂ\n¶v
km{µX Ipdª am[ya¯nte¡v IS¡Ww.

2. km{µX IqSnb am[ya¯nse ]X\tIm¬

Hcp _nµphnÂ IncWw AtX am[ya¯nte¡v 

]qÀWambn {]Xn^en¡s¸Sp¶p. 

]X\tIm¬ {Im´nI tImWns\¡mÄ 

km{µX Ipdª

km{µX Ipdª

km{µX IqSnb

km{µX IqSnb

knenbdn t]inIÄ

se³kv

sdän\

{]ImiX´p¡Ä
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 {]hr¯n 4.8 Rm³ sN¿p¶p

4.5. iÐw

Nn{Xs¯ \nco£n¨v, ]pds¸Sphn¡p¶ ]eXcw i_vZ§sf Rm³ ]«nIbnÂ 
B¡p¶p

1. _____________________ 5. ______________________

2. _____________________       6. ______________________

3. _____________________ 7.   ______________________

4. _____________________ 8.   ______________________

\ntXy\ \ap¡v Npäpambn ]eXc¯nepÅ iÐ§Ä \mw tIÄ¡mdp≠ v. Hmtcm Xc¯nepÅ 

iÐhpw ]pds¸Sphn¡p¶Xv hkvXphnsâ  khntijX A\pkcn¨mWv.

\ap¡v NpäpapÅ i_vZ§fpsS hyXykvX t{kmXÊpIÄ :
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{]hr¯n 4.9        Rm³ sN¿p¶p
F\n¡mhiyw :   Hcp teml]m{Xw Hcp I®mSn I¸v Hcp ¹mÌnIv aKv Hcp ISemkv Hcp ac¡« Hcp

IjvWw XpWn teml hSn.

sN¿p¶ hn[w :
 � taev]dª hkvXp¡sf Rm³ tiJcn¡p¶p.

 � Hcp teml hSn sIm≠ v Chsb Rm³ X«p¶p. 

I¼\¯mÂ Ch hnhn[Xcw i_vZ§Ä D≠ m¡p¶p sh¶v apIfnepÅ {]hr¯bnÂ \n¶pw         

\ap¡v \nco£n¡w.

{]hr¯n 4.10 Rm³ sN¿p¶p 

 {]hr¯n 4.11 Rm³ sN¿p¶p
 � s_Ãns\ AXv D]tbmKn¡m¯ kab¯v Rm³ sXmSp¶p.
 � Hcp Ccp¼v ZÞv sIm≠ v Rm\ s_Ãns\ ASn¡pIbpw AXv i_vZw ]pds¸Sphn¡pt¼mÄ 

sXmSpIbpw sN¿p¶p.
 � Fsâ ssIIfnÂ I¼\w A\p`h thZyamIp¶p.

F\n¡mhiyw :  Hcp tai, Hcp AfhvtImev
sN¿p¶ hn[w :

 � Nn{X¯nÂ ImWn¨ncn¡p¶Xpt]mse  Hcp 
AfhptImseSp¯v AXnsâ Hcp{Ks¯ 
Rm³ tai¸pd¯v Hcp ssIsIm≠ v \¶mbn 
]nSn¡p¶p.  

 �  AfhptImensâ kzX{´ A{Ks¯ Rm³ 
atä ssIsIm≠ v X«p¶p. 

 � AfhptImev I¼\w sN¿p¶Xv Ct¸mÄ 
     ImWmw.

 �    Rm³ Fsâ ssIhncÂ sIm≠ v Afhp tImens\ kv]Àin¡pt¼mÄ I¼\w \nev¡p¶p. 
AXnt¸mÄ Hcp i_vZhpw ]pds¸Sphn¡p¶nÃ.

I¼\w sN¿p¶ hkvXp¡Ä i_vZw D ≠m¡p¶pt≠ m ?

 apIfnepÅ {]hÀ¯nIfnÂ \mw \nco£n¡p¶Xv I¼\w sN¿p¶ hkvXp¡Ä i_vZw ]pd 

s¸Sphn¡p¶p. 
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{]hr¯n 4.12  R§Ä sN¿p¶p

{]hr¯n 4.13 Rm³ sN¿p¶p

R§Ä¡mhiyw : c≠ v Hgnª 

ISemkv I¸pIÄ, Hcp I¼n Xos¸«n 

sImÅnIÄ

sN¿p¶ hn[w :
 �  c≠ v Hgnª I¸pIÄ R§Ä 

FSp¡p¶p.

 �  Hmtcm I¸nsâbpw ASn `mK¯v 

Hcp Zzmcw CSpIbpw  AXphgn 

Hcp Zzmcw CSpIbpw AXphgn 

Hcp I¼n IS¯pIbpw sN¿p¶p. 

Ah Øm\§fnÂ Ccn¡p¶Xn 
\mbn A{K§sf Xos¸«n sImÅnIfnÂ R§Ä sI«p¶p. 

 �  R§fnÂ HcmÄ Hcp I¸ns\ R§fpsS sNhnbv¡cnInÂ sh¨n«v kvt\lnXt\mSv asämcp 

I¸neqsS kwkmcn¡m³ Bhiys¸Sp¶p.
 �  Hcp I¸neqsS kwkmcn¨Xv F´mtWm AXv hyIvXambn atä I¸neqsS tIÄ¡mw.

Fsâ Is ≠¯Â : Jc ]ZmÀ°¯neqsS i_vZw k©cn¡p¶XmWv.

F\n¡mhiyw:  c≠ v amÀ_nfpIÄ AsÃ¦nÂ
tKmenIÄ Hcp _¡äv Pew.

sN¿p¶ hn[w :
 � Rm³ c≠ v tKmenIÄ AsÃ¦nÂ amÀ_n 

fpIÄ FSp¯v Ahsb ]ckv]
cw ASn¡p¶p. Rm³ i_vZ¯ns\ 
{ihn¡p¶p.

 �  Ahsb Hcp _¡änse Pe¯n\SnbnÂ 
h¨n«v tKmenIsf Rm³ X«p¶p

 �   Fsâ sNhnIsf _¡än\v AcpInÂ h¨v 

Rm³ i_vZ¯ns\ {ihn¡p¶p.

 �  tKmenIÄ Pe¯n\Snbnencn¡pt¼mÄ i_vZw D¨¯nepw hyIvXambpw tIÄ¡mw.

Fsâ Is ≠¯Â :  i_vZw {Zh¯eqsSbpw k©cn¡pw.

4.5.1.i_vZw t{]jW¯n\p am[yaw BhiyamWv 

AIse \nÂ¡p¶ \n§fpsS kvt\lnX³ tKm]ens\ F§s\bmWv \n§Ä hnfn¡p¶Xv 
? F§s\bmWv AbmÄ¡v \n§fpsS i_vZw tImÄ¡m³ Ignbp¶Xv ? F§s\ bmWv i_vZw 
tKm]men\Spt¯¡v k©cn¨Xv ? ImcWw i_vZw hmbphneqsSbpw k©cn¡pw. 
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i_vZ t{]jW¯n\v am[yaw BhiyamWv. i_vZw Jc{ZhhmXI§fneqsS k©cn¡pw. iq\yX 

bneqsS i_vZw k©cn¡nÃ. 

\½psS PohnX¯nÂ iÐ¯n\v                         
{][m\ ]¦p≠ v. CXv ]ckv]capÅ Bib 
hn\nab¯n\v \s½ klmbn¡p¶p. kwkmcn 
¡msX Bib hn\nabw \S¯m³ {]bm 
kamWv. \n§fpsS NpäpapÅ Hmtcm¯cpw, 
FÃm hkvXp¡fpw iÐw D ≠m¡nsIm ≠n 
cn¡p¶p.

  4.5.2. a\pjyÀ ]pds¸Sphn¡p¶ 
          iÐw

D¨¯nÂ kwkmcn¡pItbm AsÃ¦nÂ 
Hcp]m«v ]mSpItbm AsÃ¦nÂ h≠ ns\ t]m 
se aqfpItbm sN¿pI. C¯cw {]hr¯nIÄ 
sN¿m³ klmbn¡p¶Xv F´mWv ?

a\pjycnÂ iÐw DÂ¸mZn¸n¡ 
s¸Sp¶Xv kz\t]SI¯nemWv AYhm 
IWvT¯nemWv (Larynx) kz\t]SI¯nÂ 
c≠ v kz\X´p¡fp ≠v. hmbp k©mc 
¯n\mbn Chbv¡nSbnÂ hnÅtemSpIqSn 
Chsb kz\t]SI¯n\v IpdpsIbmbn 

{]hr¯n 4.14        Rm³ sN¿p¶p
s_ÂPmdnse hmmbphns\ Hcp \nÀhmX]¼v D]tbmKn¨v kmh[m\w \o¡w sN¿p¶p, 

skÂt^mWnse i_vZw Ipdªv hcp¶p s_ÂPmdnse hmbphns\ apgph\mbn \o¡w sNbvX 

ip\yam¡pt¼mÄ skÂt^mWnÂ \n¶pw Hcp i_vZhpw tIÄ¡p¶nÃ. CXnÂ \n¶pw \mw a\

Ênem¡p¶Xv i_vZw ip\yXbneqsS k©cn¡p¶nÃ.

hen¨papdp¡nbncn¡p¶p.\mw kwkmcn¡p 
t¼mÄ, izmktImi§fnse hnÅepIÄ 
hgn hmbphnÂ _ew {]tbmKn¡p¶Xn                        
\mÂ kz\X´p¡Ä I¼\w sNbvXv iÐw ]p 
ds¸Sphn¡p¶p.

kz\X´p¡Ä
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4.5.3. a\pjycpsS sNhnbpw 
  {ihWhpw

F§s\bmWv \mw iÐw tIÄ¡p¶Xv ?
I¼\w sN¿p¶ hkvXp¡Ä iÐw            

]pds¸Sphn¡pIbpw Ah am[yaw hgn FÃm 
Znibntebv¡pw sIm ≠psNÃs¸SpIbpw 
sN¿p¶psh¶v \ap¡dnbmhp¶XmWv. 
\½psS sNhnIÄ iÐw tIÄ¡m³ \s½ 
klmbn¡p¶p. a\pjycpsS sNhn¡v aq¶v 
{][m\s¸« `mK§Ä D≠ v. AXnÂ Hcp `mKw 
am{Xw \n§Ä¡v ImWm\pw A\p`hn¡m\pw 

Ignbp¶p. AXmWv _mlyIÀ®w.

a\pjycpsS kz\X´p¡fpsS \ofw 
GXm≠ v 20 mm BIp¶p. kv{XoIfnÂ CXv 
GItZiw 15 mm BWv. Ip«nIfpsS kz\
X´p¡Ä hfsc \ofw IpdªhbmWv.

 I¼\w sN¿p¶ hkvXp hmbp X\vam{X 
IfpsS I¼\ n̄\v ImcWamIp¶p. C¯cw 
I¼\§Ä \½psS sNhnbnÂ F¯pIbpw 
sNhnIpS Ahsb tiJcn̈ v IÀ® \mfn¡pÅnÂ 
IS n̄hnSpIbpw sN¿p¶p. Cu I¼\§Ä 
IÀW]S n̄Â CSn¡pIbpw AXv I¼\w 
sN¿m\pw XpS§pIbpw sN¿p¶p. IÀW           
]Sw I¼\§fpsS B´c IÀ® n̄te¡v 
Ab¡p¶p. AhnsS \n¶v kqN\IÄ 
akvXnjv¡ n̄te¡v t]mIp¶p. A§s\bmWv 

\mw tIÄ¡p¶Xv.

\mw Hcn¡epw aqÀ¨bpÅtXm I«nbpÅtXm 
Bb hkvXp¡sf \½psS sNhn¡pÅnÂ 
CSpcpXv. CXv IÀW ]S¯ns\ tISv 
hcp¯pw. tISmb IÀW]Sw tIÄhnIpdhv 
hcp¯pw.

4.5.4.  I¼\¯nsâ Bbmahpw 
Imebfhpw Bhr¯nbpw

hkvXphnsâ apt¶m«pw ]nt¶m«papÅ Ne\
s¯ I¼\sa¶v hnfn¡p¶psb¶v  \n §Ä 
]Tn¨p. Hcp kzcn{XZz`pPw Dcp¡v sIm≠ v \
nÀ½n¨ncn¡p¶p. Hcp kzcn{XZzn`pP¯nsâ 
apIfnes¯ c≠ v A{K§sf t{]mMv F¶v 
hnfn¡p¶p. F¶mÂ Xmgs¯ A{K¯ns\ 
X≠ v F¶v hnfn¡p¶p.

Hcp I«nbpÅ dºÀ ]mUnÂ                     
t{]mMvIsfX«n I¼\§sf \nco£n¡pI. 
A§s\ Hcp I¼\w sN¿p¶ kzcn{XZzn`pPw 
iÐw ]pds¸Sphn¡p¶p.

_mlyIÀ®w

{ihW\mUn

sNhnIqSbpw IÀW\mfnbpw tNÀ¶XmWv 
_mlyIÀ®w . sNhnbpsS ]pdsabpÅ `mK 

n̄sâ BIrXn  Hcp ^WÂ t]msebmWv. 
sNhnbv¡pÅnÂ iÐw {]thinbv¡pt¼mÄ 
AXv Hcp IpgeneqsS Xmtgm«v IÀW]Sw F¶p 
hnfn¡p¶ hen̈ v apdp¡nb Hcp t\cnb ]SeapÅ 
atä A{K n̄tebv¡v k©cn¡p¶p. CXv Hcp {]
[m\s¸« {]hr̄ n sN¿p¶p.

 _mlyIÀ® n̄Â ]ckv]cw                        
_Ôn¡s¸« aq¶v sNdnb AØnIÄ D≠ v 
sNhnbpsS DÄ`mK v̄ tIÄ¡p¶Xn\pÅ 
Npcp≠  Ahbhhpw AÀ²hr̄ mIrXnbnepÅ 
IpgepIfpw {ihW \mUnIfpw D≠ v.

t{]mMv

X ≠v



{]Imihpw i_vZhpw

162 163

i
mk

v{X
w

Bhr¯n (n): Hcp sk¡ânse 
tZme\§fpsS F®¯ns\ Bhr¯nsb¶p ]
dbp¶p.

Bhr¯nsb {]kvXmhn¡p¶Xv slÀSvkn\m 
emWv 

Imebfhvv (T): Hcp ]qÀ®amb I¼\w 
AsÃ¦nÂ tZme\¯n\v I¼\ hkvXp 
FSp¡p¶ kab¯ns\ Imebfhv F¶p 
]dbmw. Imebfhnsâ am{X sk¡âkv 
BIp¶p.

Bbmaw (a): Hcp I¼\w sN¿p¶ hkvXp 
AXnsâ Øm\¯v \n¶pÅ DbÀ¶ Øm\m 
´cWs¯ Bbmaw F¶p hnfn¡p¶p. 
Bbma¯nsâ am{X aoäÀ (m) BIp¶p.

Bhr¯nbv¡pw (n) Imebfhn\pw (T) X½n 
epÅ _Ôw.

tZme\¯nsâ Imebfhv Bhr¯nbpsS 

hypÂ {IaamWv. 

[mcmfw ]cnNnXamb iÐ§Ä ]pd 
s¸Sphn¡p¶ hkvXp¡sf ImWmsX Xs¶ 
\ap¡v Xncn¨dnbm³ Ignbpw. CXv F§s\
bmWv km[n¡p¶Xv? C¯cw iÐ§Ä 
hyXykvXambncn¡p¶Xn\mÂ Ahsb                 

{]hr¯n 4.15 Rm³ sN¿p¶p

\n§Ä¡v Xncn¨dnbm³ km[n¡pw.

 ●Bbmahpw Bhr¯nbpw iÐ¯nsâ c≠ v 

{][m\s¸« KpW§fmWv.

 ● iÐ¯nsâ D¨X AXnsâ Bbma¯n s\

B{ibn¨ncn¡p¶p.

4.5.5.  {ihyhpw {ihyaÃm¯Xpamb 
iÐ§Ä

i_vZ¯nsâ Ahr¯nIÄ 20 Hz I¼\ 
§Ä¡v Ipdhpw 20,000 Hz \v apIfn
epamsW¦nÂ a\pjycpsS ImXpIÄ¡v 
{ihn¡m³ km[yaÃ. Ahsb {ihyaÃm¯ 
iÐ§Ä F¶v hnfn¡p¶p.

a\pjycpsS ImXpIÄ¡v tIÄ¡m³ 
Ignbp¶ ({ihy) Bhr¯nIfpsS ]cn[n     
20 Hz apXÂ 20000 Hz hscbmWv. Ahsb 

{ihy iÐ§Ä F¶v hnfn¡p¶p.

4.5.6. H¨ 
{ihy kpJaÃm¯ iÐ¯n\v H¨sb¶v 

hnfn¡p¶p. ¢mkv apdnbnÂ, FÃmhnZymÀ°nIfpw 

Hcpan v̈ kwkmcn¨mÂ, D≠ m¡p¶ iÐs¯ 

F´mWv hnfnt¡≠ Xv? CXmWv H¨.

t\tc adn v̈ kwKoX D]IcW§fnÂ \n¶p 

apÅ iÐw \n§Ä BkzZn¡p¶p. ImXpIÄ¡v 

 F\n¡mhiyw : Htc \ofhpw hoXnbpapÅ c≠ v dºÀ   
  \mSIÄ 

 sN¿p¶ hn[w : 
 �  Rm³ Htc \ofhpw hoXnbpapÅ c≠ v dºÀ \mSIÄ 

FSp¡p¶p.
 � Ahsb Rm³ H¶n\v apIfnÂ H¶mbn hbv¡p¶p.
 � c≠ {K§sf AaÀ¯n¸nSn¨v Ahsb Rm³ hen¨v  

    \o«p¶p.
 � Ahbv¡nSbnepÅ hnShv hgn Rm³ Imäns\ 

    DuXp¶p.
 � Hcp iÐw D ≠mIp¶p. 

Bhr¯n(n)
Imebfhv (T) = 

1
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hÀ²n¸n¨v Xe thZ\bv¡v 

ImcWamIp¶p.

iÐ aen\oIcWw \nb{´n¡p¶Xn\v

1. s]mXp ]cn]mSnIfnÂ D¨`mjnWnIÄ 
D]tbmKn¡p¶Xv \ndp¯em¡Ww.

2. ImdpIfpw aäp hml\§fpw D¨¯nÂ
iÐap ≠m¡m³ ]mSnÃ.

3. Sn.hn bpw kwKoX D]IcW§fpw 
Ipdª iÐ¯nÂ {]hÀ¯n¸n¡Ww.

4.6. imkv{Xw C¶v
Hm]vSn¡Â ss^_À {]IminIX´p         

]qÀ®m´cnI {]Xn^e\¯nsâ XXzs¯ 
ASnØm\s¸Sp¯nbn«pÅ Hcp D]IcWw 
BWv.

 {]IminI X´p¡Ä t\cnbXpw 
hfbv¡mhp¶Xpw kpXmcyhpw kv^SnIw sIm
≠pÅXpamWv. Chbv¡v A\mbmkambn {]Im 

am[pcyw Xcp¶ H¶mWv kwKoX iÐw.

4.5.7. iÐ aen\oIcWw
GsX¦nepw t{kmXÊnÂ \n¶papÅ A\`nejWobamb 

iÐw Ah GXv coXnbnepÅ AkzmØy§Ä¡pw 
ImcWamIpIbmsW¦nÂ AXns\ iÐaen\oIcWw   
F¶p hnfn¡p¶p.

iÐ aen\oIcW¯nsâ Zqjy ^e§Ä
 ● s]s«¶v D ≠mIp¶ DbÀ¶ H¨ IÀW]S¯n\v tISp
≠m¡mw. 
 ●  DbÀ¶ \nebnepÅ H¨ \mUn               ]ncnapdp¡¯nte¡pw 
DbÀ¶ cà k½À±¯nte¡pw \bn¡mw.

 ● H¨ \n{Zbv¡v `wKtaev]n¡p¶p. am\knI k½À±w

20,000 Hz \v apIfnÂ 
Bhr¯nIfpÅ iÐX cw 
K§sf ]mckz\nI iÐ 
XcwK§Ä F¶p ]dbp 
¶p. hÆmepIÄ Ah ]d 
¡p¶Xn\v ]mckz\nIv Xcw 
K§Ä D]tbmKn¡p¶p.

 Nne arK§Ä¡v 20,000 
Hz \v apIfnepÅ Bhr¯nIÄ 
DÅ iÐs¯ tIÄ¡m³ 
km[n¡pw. \mbv¡v C¯cw 
Ignhp≠ v.
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is¯ hln¨psIm≠ v t]mIm³ km[n¡pw. 
C¯cw Hcp IqSv saenª ss^_dpIÄ 
(X´p¡Ä) tNÀ¶v {]Imiss]¸mIp¶p.

 ss^_dnsâ Hc{K¯v Hcp sNdnb 
tImWnÂ {]Imiw ]Xn¡pt¼mÄ AXn\

 {]hr¯n 4.16        Rm³ sN¿p¶p
Xmsg X¶n«pÅ Nn{X§sf Rm³ \nco£n¡pIbpw i_vZ¯n\pkcn¨v icnbmb hm¡pIÄ 

sXcsªSp¡pIbpw sN¿p¶p ( H¨ / Km\w ).

I¯v {]thin¡p¶ {]Imi¯n\v BhÀ¯\ 
]qÀ®m´cnI {^Xn^e\w kw`hn¡p¶p. 
Ahkm\w {]Imiw ]pdt¯¡v hcp¶p.

 X´p¡Ähfªncp¶mepw ]nWªn 
cp¶mepw {]Imiw Ffp¸¯nÂ X´p¡Ä hgn 
k©cn¡p¶p. {]Xn_nw_§sfbpw ktµi 
§sfbpw {]IminI X´p¡Ä hgn hln¨p
sIm ≠p t]mIp¶ coXnsb X´p {]IminIw 
(ss^_À Hm]vSnIvkv) F¶p hnfn¡p¶p. 
{]IminI X´p¡fpsS D]tbmK§Ä
1. Bib hn\nabkqN\Isf t{]jWw

sN¿m³ {]IminI X´p¡Ä D]
tbmKn¡p¶p.

2. sshZy imkv{X¯nÂ F³tUmkvtIm¸v,
em]vtdmkvtIm¸v XpS§nbhbnÂ {]Im
inI X´p¡Ä D]tbmKn¡p¶p.

{]IminI X´p

{]Imiw
I®mSn¡pgÂ
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aqey\nÀ®bw
I. icnbmb D¯cw sXcsªSp¡pI:

1) an\pkamb {]Xe¯nÂ \n¶pÅ {]Xn ^e\s¯ _____________ {]Xn^e\w F¶v

hnfn¡mw.

 ({Ia, {IaclnX, _lpfnX, ]qÀ®m´cnI)

2) ]X\tIm¬  400 BIpt¼mÄ {]Xn^e\ tIm¬ _____________BIp¶p.

(10° , 40°, 20°, 90°)

3) ]X\civan¡pw ew_¯n\panSbnepÅ tImWns\ _____________ F¶v hnfn¡mw.

           (]X\tIm¬, {]Xn^e\tIm¬, A]hÀ¯\tIm¬ )

II. ]qcn¸n¡pI:

1. Hcp s]cnkvtIm¸nsâ XXzw  _____________.

2. Hcp ¥mknse Pe¯n\pÅnse Hcp ]gw hen¸apÅXmbn ImWm³ ImcWw  _____________.

3. _____________ i_vZw k©cn¡p¶nÃ

4. apg§p¶ aWnsb \mw kv]Àin¡pt¼mÄ \ap¡v  _____________ A\p`hthZyamIp¶p.

5. {ihyamb i_vZ¯nsâ Bhr¯n ]cn[n  _____________.

III. sXäpIÄ Is≠¯n Ahsb Xncp¯pI:

) ImenSkvtIm¸nÂ \ap¡v In«mhp¶ at\mlcamb cq]§Ä¡v ImcWw A]hÀ¯\w.

2) GsX¦nepw D¨ `mjnWnbnÂ \n¶pw hcp¶ A\p`nejWob i_vZw GXmtWm AXv
AkzmØn¯n\v ImcWamIp¶psh¦nÂ AXns\ kwKoXsa¶v hnfn¡p¶p. 

3) {]IminX X´p F¶ D]IcWw AhÀ¯\XXzs¯ ASnØm\am¡nbmWv {]hÀ¯n¡p¶Xv.

IV. tNcpw ]Sn tNÀ¡pI:

a) {IaclnX {]Xn^e\w - ¥mkv  Ém_v

b) _lpfnX {]Xn^e\w - {]IminIX´p

c) A]hÀ¯\w   - s]cnkvtIm¸v

d) ]qÀ®m´cnI {]Xn^e\w - acw

V. km{µXIqSnbXpw km{µX IpdªXpamb am[ya§sf Xcw Xncn¡pI.

a. hmbp, Pew b. hmbp, ¥mkv c. Pew, ¥mkv



{]Imihpw i_vZhpw

166 PB

i
mk

v{X
w

]pkvXI§Ä: 1.    Fundamentals of Physics - David Halliday, 
Robert Resnick, Jeart Walker, John Wiley. (Sixth edition)

2.  A Second Course in Elementary Physics - C.S. Karve
and G.Z. Shah.

ssh_vsskäpIÄ: www.glenbrook.k12.i.us/gbssci/phy/sound/.com

      www.glenbrook.k12.i.us/gbssci/phy/optics/planemirror.com

      www.arvindguptatoys.com

VI. X¶n«pÅhbv¡v D¯csagpXpI.
1. Ccp«p apdnbnse hkvXp¡sf ImWm³ km[n¡nÃ F¶mÂ sseänsâ kzn¨nSpt¼mÄ, apdnbnse

FÃm hkvXp¡sfbpw ImWm³ km[n¡p¶p. F´psIm≠ v ?

2. {Ia{]Xn^e\s¯bpw {IaclnX {]Xn^e\s¯bpw hyXyks¸Sp¯pI.

3. {]Xn^e\ \nba§sf {]kvXmhn¡pI.

4. \n§fpsS ]mÀ¸nS taJebnse i_vZae\oIcWw Ipdbv¡m³ Ignbp¶ GXm\pw hgnIÄ \nÀ
t±in¡pI

5 \n§fpsS c£mIÀ¯m¡Ä Hcp ]pXnb hoSv hm§m³ t]mIp¶p AhÀ¡v tdmUcnInepÅ 
H¶pw tdmUnÂ \n¶v c≠ v \ncIÄ AIsebmbn asäm¶pw    hmKvZm\w sNbvXncp¶p. GXv hoSmWv 
\n§fpsS c£ImÀ¯¡Ä¡v \n§Ä \nÀt±in¡pI? i_vZ aen\oIcWw Ipdbv¡phm\pÅ 
hgnIÄ 

6. hfsc D¨¯nepÅ i_vZw Hcmsf _[nc\m¡n amäpw. D¨¯nepÅ i_vZ¯ns\ Af¡m\pÅ
hgnIsf \nÀt±in¡pI.

7. ]mÀ¸nS taJebnÂ sXmgnÂ imeIÄ \nÀ½n¡cpXv \n§Ä k½Xn¡pt¶m ? AtXm CÃtbm ?
BsW¦nÂ ImcWw XcpI

8. hfscb[nIw _nw_§Ä e`n¡p¶Xn\mbnc≠ v ZÀ¸W§sf cma³ 600 tImWnÂ
Dd¸n¡pIbmsW¦nÂ F{X {]Xn_nw_§Ä D ≠mIpsa¶v IrXyambn ]dbm³ \n§Ä¡v 
Ignbptam 

  360
  N   =  ——— –1

tIm¬

9. hoWbpw dmWnbpw N{µ\nemWv hoW AhfpsS Iq«pImcnsb D¨¯nÂ hnfn¨p. F¶mÂ AhÄ

ASp¯p≠ mbncp¶n«pw hoW  hnfn¨Xv dmWn tI«nÃ F´psIm≠ v ?
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