
AfhpIfpw Af¡p¶          

D]IcW§fpw

*	 sNdnb AfhpIsf¡pdn¨pÅ Bibw

*	 \ofs¯ Af¡p¶Xv

*	 shÀWnbÀ Iment]gvkv

*	 {Zhyam\w IqSmsX `mcw Af¡p¶Xv

*	 Imes¯ Af¡p¶Xv

5A²ymbw



AfhpIfpw Af¡p¶ D]IcW§fpw

79

¥mUnbkv tSmfan (AD 90 - AD 168) B ImeL« n̄se Fgp¯pImcnÂ Gähpw 
IqSpXÂ {]kkvX\mb hyIvXnbmbncp¶p. N{µ³, kqcy³ IqSmsX aäp Krl§fpw 
q̀ansb GXm≠v hr¯mImc ]mXbnÂ Npän hcp¶Xmbn At±lw FgpXnbncp¶p.  

Cu Bibw bqtdm ņse P\§Ä¡nSbnÂ 1400 hÀj§tfmfw \ne\n¶ncp¶p. 
kqcy³, \£{X§Ä IqSmsX N{µ\pw Ing¡v `mK v̄ DZn¡pIbpw ]Snªmdv 
AkvXan¡pIbpw sN¿p¶psb¶ \nco£W n̄sâ ASnØm\ n̄emWv Cu 
Bibw.

	 ]Xn\mdmw \qämnÂ \nt¡mfkv tIm¸À \n¡kv (1473 - 1543) ssStIm{_mln 
(1546-1601), Keoentbm (1564-1642) IqSmsX tPmlm\kv sI¹À (1571-1630) ChÀ Cu 
Bibs¯ ]qÀ®ambpw amän adn̈ p. ap³Xeapd¡mÀ ]dªXns\ ss[cyt¯msS 
tNmZy§Ä tNmZn̈ v amä n̄s\ GÀs¸Sp n̄. AhcpsS \nco£W§fpw ]co£W 
§fpw IrXyamb AfhpIfpw aqew kqcys\ q̀an hr¯mImc]mXbnÂ Npän hcp¶ 
Xmbn AhÀ a\Ênem¡n.

	 shÅn, _p[³, i\n, hymg³, sNmÆ t]mepÅ Krl§Ä ̀ qansb AÃ, adn̈ v 
kqcys\bmWv tI{µam¡n Npän hcp¶sX¶v BZyw ]dª hyànbmWv tIm¸À 
\n¡kv. 

	 GXv ImeL« n̄sebpw hfsc {]kn²\mb hm\imkv{XÚ\mbncp¶p 
ssStIm{_mln. \£{X§sf \nco£n¡m\pÅ D]IcW§sf cq]s¸Sp n̄. 
At±l n̄sâ Ime n̄Â 10 tIm¬ Afhnsâ 1/4 ̀ mKw hsc IrXyXtbmsS Af¶ 
Afhns\ ssStIm Hcp Un{KnbpsS 1/30 hsc XpÃyambn Af¶p. At±lamWv 
\£{X§Ä IqSmsX Krl§sf¸än  [mcmfw hkvXpXIsf  XpÃyambn KthjWw 
\S n̄ 777 \£{X§fpsS ]©mwKw At±lw FgpXn. 

	 Keoentbm, Xm³ \nÀ½n̈  ZqcZÀin\n D]tbmKn̈ v BImis¯ kq£aambn 
\nco£n̈ p. B ZqcZÀin\nbneqsS BImi v̄ ap³]nÃm¯X{́  \£{X§fpw 
Krl§fpw hfsc ASp n̄cn¡p¶ t]mse ImWm³ Ignªp. At±lw hymgw F¶ 
Krl n̄sâ aq¶v N{µs\bpw, i\n Krl n̄\pNpäpw hfb§sfbpw, IqSmsX BImi 
hkvXp¡sfbpw kq£aambn  \nco£n̈ v KthjWw \S n̄ Is≠ n̄. Ct±l n̄sâ 
\nco£W n̄sâ ASnØm\ n̄Â tIm¸À \n¡knsâ I≠p]nSn̄ amb Krl§Ä 
Npän hcp¶]mXbpsS a²y¯mWv kqcy³ ØnXnsN¿p¶psh¶Xns\ AwKoIcn̈ p. 

	 sNmÆ Krl n̄s\¡pdn̈ v ssStIm{_mln {]kvXmhn̈  hkvXpXIsfbpw 
sI]vfÀ Xm³ I≠p]nSn̈  IW¡pIfpw D]tbmKs¸Sp n̄ Hcp kwib n̄\pw  
CS\evImsX Krl§Ä q̀ansb hr¯Imc ]mXbnÂ Npänhcp¶Xmbn {]kvXmhn̈ p. 
At±lamWv BZyambn KWnXcq] n̄Â IW¡pIÄ AhXcņ n̈ Xv.  

	 Bbnc n̄ \m¶qdv hÀj§fmbn hnizkn̈ ncp¶ Bib n̄s\mcp Ah 
km\w D≠mbn. CXv F§s\ km[yambn F¶Xv imkv{X D]IcW§Ä D]tbm 
Kn̈ v kq£va \nco£Ww, Xpeyamb AfhpIÄ, IqSmsX hniZamb  IW¡pIÄ 
aqeamWv.

 

Nicolaus Copernicus 

 

Galileo Galilei 

 

Tycho Brahe 

 

Johannes Kepler \nt¡mfkv         
tIm¸À\n¡kv

Keoentbm    
Keoen

ssStIm 
{_mln

tPmlm\kv 
sI]vfÀ
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5.1 IrXyambn Af¡p¶Xnsâ 	

    {]m[m\yw

GsX¦nepw Ipämt\zjW IYIÄ 
AsÃ¦nÂ t\mhepIÄ  \n§Ä hmbn¨n«pt­
≠m? Ipäw I≠p]nSn¡p ¶bmÄ Ipäw \S¶ 
Øes¯ kq£vaambn \nco£n¡p¶Xpw 
hkvXp¡fpsS Øm\w IÅ³ apdnbv¡I¯v 
F§s\bmWv {]thin ¨sX¶v ]dbp¶Xpw 
F´mWv IÅ³ At\z jn¨sX¶pw 
F´mWv tamjvSn¨sX¶pw Ahkm\w 
F§s\bmWv B Øe¯v \n ¶pw IÅ³ 
c£s¸«sX¶pw Ipämt\zjI³ Is≠­
¯p¶Xv \n§Ä I≠n«p≠mbncn¡mw.

	 \mw Ipämt\zjW t\mhepIfnÂ 
Ipämt\zjW¡mcs\t]mse Xs¶ {]
ikvXcmb imkv{XÚcpw. hkvXp¡sf 
AhÀ {i²tbmsS \nco£n¡pIbpw ho£n 
¡pIbpw BhiyapÅ AfhpIÄ FSp 
¡pIbpw IqSmsX F´mWv {]IrXnbnÂ 
bYmÀ°ambn kw`hn¡p¶psb¶Xv AhÀ¡v 
Duln¡m\pw Ignbp¶p. 

ap¼nes¯ t]Pnse JÞnIhmbn¨ 
Xn\ptijw \n§Ä¡v a\ÊnemIm¯ 
hm¡pIsf ASnbnÂ hcbv¡pI. JÞn 
Isb c≠mas¯ {]mhiyw hmbn¡pI. 
Ct¸mÄ Nne hm¡pIfpsS hnhcWw 
B JÞnIbnÂ Xs¶ DÅXv ImWmw. 
Ct¸mgpw \n§Ä¡v a\Ênem¡m³ 
km[n¡m¯ hm¡pIfpsS ]«nI X¿mdm 
¡pI. km[n¡psa¦nÂ Hcp \nL≠p D]
tbmKn¡pI. Ahsb {]hr¯nbnÂ 5.2 Â 
NÀ¨¡v sIm≠v hcnI AsÃ¦nÂ \n§ 
fpsS A²ym]It\mSv tNmZn¡pI.

	 \n§fpsS a\ÊnÂ DZn¡p¶ Nne 
tNmZy§Ä GsXÃmamWv? B  tNmZy§sf 

\n§fpsS t\m«v_p¡nÂ FgpXpI. 

{]hr¯n 5.1

Cu sNdnb {]hr¯nsb {ian¨v 

t\m¡pI. ¢mkns\ sNdnb kwL§fmbn 

hn`Pn¡pI. Xmsg X¶n«pÅ tNmZy§sf 

NÀ¨ sN¿pI:-

ff �Cu JÞnIbnÂ \n¶pw \½psS 

NpäpapÅ temI¯ns\ \¶mbn a\

Ênem¡m³ BhiyapÅ c≠v {][m\

s¸« Imcy§Ä GsXÃmamWv?

ffF´psIm≠mWv\½psS\nco£W§Ä 

hyàhpw kq£vaXbpw DÅXpamIp 

¶Xv.

ffF´psIm≠v AfhpIÄ IrXyXbpÅ 

XmIp¶p. 

ff  \mw ap³  ¢mÊpIfnÂ \n¶v ]Tn¨ aq¶v 

ASnØm\ AfhpIÄ GsXÃmamWv. 

ff aq¶v ASnØm\AfhpIfpsS SI am{X 

IÄ GsXÃmamWv. 

ff\ap¡dnbmhp¶ \ofw {Zhyw IqSmsX 

kab¯nsâ sNdpXpw hepXpamb 

am{XIÄ FsXÃmamWv? Hmtcm hnZymÀ 

°n¡pw ASnØm\ AfhpIfpsS sNdp 

Xpw hepXpamb am{XIÄ HmÀ½n¡m³ 

km[n¡p¶psb¶Xv Dd¸v hcp¯pI. 

ffFt¸mgmWv \mw sNdnb am{XIfpw 

henb am{XIfpw D]tbmKn¡p¶Xv ? 

ffCu NÀ¨bpsS kmcmwiw ¢mknÂ 

AhXcn¸n¡pIbpw \n§fpsS A²ym]

It\mSv BhiyapÅ \nÀt±i§Ä \ev 

Im\pw Bhiys¸SpI.

{]hr¯n 5.2

AcnInÂ X¶n«pÅ Nn{X¯nÂ HcpIq«w 
_nµp¡Ä \evInbncn¡p¶p. 

s]³knÂ D]tbmKn¨v _nµp¡Ä 
tbmPn¸n¨v \n§fmhiys¸Sp¶ GXv  
Nn{Xambmepw km[yamb ]e coXnIfnepw 
\n§Ä¡v hcbv¡mw. FÃm _nµp¡ sfbpw 
D]tbmKn¡Wsa¶nÃ. hc¨Xn\p tijw 
FÃm tcJIsfbpw Agn¡pIbpw ]n¶n«v 
Nn{XImc³ a\ÊnÂIcpXnbXns\  A¡§ 

fpsS A\p{Ia¯nÂ tbmPn¸n¡pI. 

sNbvXv ]Tn¡mw

\½Ä sN¿p¶p
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	 Hmtcm _nµphpw Hcp hkvXpX AYhm 

Nne hnhc§Ä BsW¶v k¦ev¸n¡pI. 

hkvXpXIsf ]änbpÅ \½psS hymJym\

amWv _nµp¡sf tbmPn¸n¡p¶ tcJIÄ. 

\mw Nne hnhc§Ä¡v A[nIw {]mapJyw 

\evIp¶Xv, _nµp¡sf H¶nÂ IqSpXÂ 

XhW D]tbmKn¡p¶Xpt]msebmW.v 

Nne _nµp¡sf \mw Hgnhm¡p¶Xv \mw 

Nne hkvXpXIÄ {][m\yanÃm¯Xn\mÂ 

AYhm DNnXaÃm¯Xn\mÂ Hgnhm¡p¶Xv 

t]msebmWv. imkv{X¯nse C¯cw 

LSI§sf Iq«n tNÀ¡p¶Xn\v \nKa\w 

(Hypothesis) F¶p hnfn¡p¶p. Hcp Iq«w 

hkvXpXIfnÂ\n¶v [mcmfw hymJym\§Ä 

AYhm \nKa\§Ä km[yamWv. F¶mÂ 

icnbmb H¶v GXmIp¶p?  ]e hgnIfnÂ 

IqSn \mw sXfnbn¨Xn\vtijw AsÃ¦nÂ 

IqSpXÂ hkvXpXIÄ tiJcn¨Xn\ptijw 

Ah \mw hc¨ tcJItfmSv tbmPn¨v t]m 

Ip¶thmsb¶v t\mt¡≠XmWv. 

	 ]e hÀj§Ä¡v tijw ]pXnb 

hkvXpXIÄ hcnIbpw B hkvXpXIÄ 

hcp¶Xn\pkcn¨v AXphsc \mw a\

Ênem¡nb hkvXpXIÄ bYmÀ°¯nÂ 

amdpIbpw sN¿p¶p. Nne kab§fnÂ 

sSIvt\mfPnbnse ]ptcmKa\w aqew             

]nÂ¡me¯v a\pjyÀ Af¡p¶Xn\v  Ah 

cpsS ap³Xeapd D]tbmKn¨ coXnbnÂ 

\n¶pw IrXyambn Af¡p ¶Xn\pÅ 

hkvXpXIÄ Is≠¯p¶p. BbXn\

mÂ Af¡p¶Xn\v D]tbmKn¡p¶ D]

IcW§fnÂ [mcmfw hkvXpXIÄ B{i 

bn¨ncn¡p¶p. Ah IrXyXbpÅXmtWm? 

Ah bYmÀ°yapÅXmtWm? \ap¡v Afhp 

Isf¡pdn¨pw Af¡m\pÅ D]IcW§sf 

¡pdn¨pw ]Tn¡mw. 

5.2 Afhv D]cW§fpsS aq¶v 

khntijXIÄ

Af¡p¶ D]IcW§Ä¡v aq¶v {][m\

s¸« khntijXIÄ Ds≠¶v \mw 

Adnªncn¡Ww. Ah 

•	 Aev]Xam¦w 

•	 ]cn[n 

• 	 iq\y]niIv

Hcp D]IcWw D]tbmKn¨v Af¡mhp¶ 
Gähpw sNdnb Afhns\ B D]
IcW¯nsâ Aev]Xam¦w F¶v hnfn¡p¶p. 
DZmlcWambn \n§Ä D]tbmKn¡p¶ 
kvsIbnense Gähpw sNdnb A¦\hpw Hcp 
anÃn aoädmIp¶p. B kvsIbnÂ 
D]tbmKn¨v Af¡mhp¶ Gähpw 
sNdnb Afhns\ kvsIbnensâ 
Aev]Xam¦w F¶p hnfn¡p¶p. 
F³Pn\obdnwKv {Umbnw§n\v D]
tbmKn¡p¶ kvsIbnepIfnÂ Ac 
anÃnaoäÀ tcJs¸Sp¯nbncn¡pw. 
B b X n \ m Â A ¯ c w 
kvsIbnepIfpsS Aev]Xam¦w 
0.5 an.ao.  BIp¶p.  \mw \ofs¯ 
Hcp anÃnaoäÀ Afhn\v IrXyambn 
Ft¸mgmWv Af¡p¶Xv, A§s\
sb¦nÂ \mw AÀYam¡p¶Xv  
kvsIbnensâ Aev]Xam¦w Hcp 
anÃnaoäÀ BIp¶psb¶v. heXv hi¯v 
sImSp¯n«pÅ k{]nwMv _me³knsâ 
Aev]Xam¦w \n§Ä¡v I≠p]nSn¡m³ 
km[n¡ptam? 

	 Hcp D]IcW¯nsâ ]cn[nsb¶Xv 
B D]IcW¯mÂ Af¡m³ Ignbp¶ 
Ipdª Afhnsâbpw IpSnb Afhnsâbpw 
CSbnepÅ AfhmIp¶p. DZmlcWambn    
]qPyw sk.ao apXÂ ap¸Xv sk.ao hscbmWv 
Hcp kvsIbnensâ ]cn[n. km[mcWbmbn  
\mw IpSnb Afhns\ ]cn[nbmbn 
IW¡m¡p¶Xn\v ImcWw  Ipdª Afhv 
s]mXphmbn ]qPyw BbXn\memWv. Hcp 
aoäÀkvsIbnensâ ]cn[n 100 sk. ao F¶v 
\mw ]dbpt¼mÄ \mw AÀ°am¡p¶Xv ]
cn[n ]qPyw apXÂ 100 sk.ao sb¶mIp¶p.  
F¶mÂ Nne {]tXyI D]IcW§Ä Xmgv¶ 
Afhns\bpw DbÀ¶ Afhns\bpw Af¡m 
\mbn cq]Iev]\ sNbvXn«p≠v. C¯cw 
AfhpIfnÂ D]IcW¯nsâ ]cn[nsb¶Xv 
{]tXyI Afhv apXÂ {]tXyI Afhv hsc 
BWv. DZmlcWambn Hcp thmÄ«v aoäÀ 
150 V apXÂ 250 V hsc Af¡p¶psh¦nÂ 
thmÄ«v aoädnsâ ]cn[n 150 V  apXÂ 250 
V  sb¶v \ap¡v ]dbmw. km[mcWbmbn 
C¯cw D]IcW§Ä \nÀ½n¨ncn¡p¶Xv 
{]tXyI D]tbmK¯n\v am{XaÃ hyIvX 
ambpw IrXyambpw \nÀ½n¨ncn¡p¶ ]
cn[n ¡pÅnÂ Af¡p¶Xn\pw cq] Iev]\ 
sNbvXncn¡p¶ BÄ B{Kln¡p¶Xv 
FSp¡p¶ Afhv \nÀ½n¨ncn¡p¶ ]cn[n¡v 
]pd¯v t]mIm\pw ]mSnÃsb¶XmWv. 

	 Nnet¸mÄ D]IcW§Ä ]qPyw 
Afhns\ Xmgv¶ A¦\ambn Af¡mdnÃ. 
DZmlcWambn Hcp Aaoädns\ ]cn]



`uXnIimkv{Xw A²ymbw - 5

82

Y¯nÂ LSn¸n¡mXncn¡pt¼mÄ AXnsâ 
kqNnImWn¡p¶ Afhv 0.02 B¼nbÀ 
BIp¶p. A¯cw ]niIns\ iq\y]niIv 
sb¶v hnfn¡p¶p. ImcWw Xmgv¶ A¦\
ambn kqNn]qPyw Afhns\ Af¡p¶nÃ. D]
IcW¯ns\ D]tbmKn¡pt¼mÄ, bYmÀ° 
Afhv e`n¡p¶Xn\mbn FSp¯ Afhnt\m 
sSm¸w. iq\y]niIv kwtim[\hpw tNÀ¡ 
Ww. D]IcWw ImWn¡p¶ Afhv \n 
co£W AfhmIp¶p. AXnt\msSm¸w 
iq\y]niIv Xncp¯epw tNÀ¯v Aft¡≠ 
Afhns\ t\tS≠XmWv. shÀWnbÀ 
Iment]gvkns\]än ]Tn¡pt¼mÄ iq\y]n 
iIv IqSmsX iq\y ]niIv kwtim[\s¯]

änbpw \ap¡v IqSpXembn ]Tn¡mw.  

ASnØm\ am{XIfmbn Adnbs¸Sp¶ 
aoäÀ, {Kmw, sk¡â v IqSmsX B¼nbÀ 
ChtbmsSm¸w \ap¡v Nne D]kÀK§Ä 
tNÀ¡mw. ASnØm\ am{XIsf Ipdª 
AfhpIfnepw henb AfhpIfnepw {]
kvXmhn¡m³ \nehmcapÅ D]kÀK§Ä 
ASnØm\ am{XItfmSv tNÀ¡m³ A´m 
cmjv{S `mc¯n\pw AfhpIÄ¡pw DÅ 
kwLS\ k½Xw \evInbn«p≠v. SI am{XIsf 
IpSpXepw ASnØm\am{XIfmbn«mWv h¨n 
cn¡p¶Xv. {Zhy¯nsâ SI am{X Intem{Kmw 
BWv. CXv Hcp hyXykvXamb H¶mWv 
F´psIm≠msW¶v \n§Ä¡v Duln¡m³ 
Ignbptam? 

A§s\ Hcp aoädnsâ ]¯nsemcp 
`mKw AYhm Hcp aoädnsâ 0.1 s\ sUkn 
aoäÀ F¶v kqNn¸n¡p¶p. CXpt]mse 
kab¯nsâ 10 -6  sk¡âns\ ssat{Im 
sk¡â v F¶p kqNn¸n¡p¶p. C¯cw 
D]kÀK§sf hypÂ¸¶ am{XItfmsSm¸w 
D]tbmKn¡p¶p≠v. 1000000 (106) PqÄ DuÀ 
Ös¯ saKmPqÄ F¶v kqNn¸n¡p¶p. 
Nne D]kÀK§sf¡pdn¨v \mw Adnªncn 

¡Ww. 
sNdnb AfhpIÄ

LSIw D]kÀ¤w {]XoIw

10-1 sUkn d
10-2 skân c
10-3 anÃn m
10-6 ssat{Im µ
10-9 \mt\m n

LSIw D]kÀ¤w {]XoIw

101 sU¡m da
102 slIvtäm h
103 Intem k
106 saKm M
109 PnKm G

Intem{Kmw hyXykvXamb H¶mWv. 
{Zhy¯nsâ ASnØm\am{X {Kmw BIp¶p 
sh¦nepw {Zhy¯nsâ SI  am{X Intem{Kmw 
BIp¶p. CXnÂ Intemsb¶ D]kÀ¤w 
BZyta D]tbmKn¨ncn¡p¶p. CXnsâ 
AÀ°w 1000 {KmapIÄ F¶mWv. ASnØm\ 
am{Xbmb {Kmant\mSv tNÀ¡p¶ D]
kÀ¤§Ä DZmlcWambn anÃn{Kmw, sU¡m 
{Kmw XpS§nbh. Bbncw Intem{KmapIÄ 
Hcp saKm{Kmans\Xcpw. CXns\ Hcp S¬ 

AYhm Hcp sa{SnIv S¬ F¶pw ]dbmw.  

\n§fpsS kvIqfnse `uXnI imkv{X 

]co£Wimebnse hnhn[Xcw D]

IcW§fpsS Aev]Xam¦hpw ]cn[nbpw 

I≠p]nSn¡pI. Fsâ Af¡p¶ kvsIbn 

ense hn`mK§Ä Rm³ \nco£n¨p. 

hn`mK§fpsS F®w Rm³ ]cntim[n¨p. 

Fsâ Is≠¯epIfnÂ \n¶pw Hcp 

sk.aobnÂ 10 hn`mK§Ä DÅXmbn Rm³ 

Is≠¯n.

 F¶mÂ 10 hn`mK§Ä = 1 sk.ao

BbXn\mÂ 1 hn`mKw = 1/10

AXpsIm≠v, kvsIbnensâ Aev]

Xam¦w 0.1 sk.ao AYhm 1 an.ao BIp 

¶psh¶v Rm³ A\pam\n¡p¶p. 

CXpt]mse, Fsâ kvIqfnse hnhn[ 

Xcw D]IcW§fpsS Aev]Xam¦w Rm³ 

I≠p]nSn¡p¶XmWv.

{]hr¯n 5.3 Rm³ sN¿p¶p

5.3. SI D]kÀK§Ä

sXcsªSp¯ Nne ASnØm\ Afhp 

IfpsS SI am{XIÄ \n§Ä¡v t\cs¯ 

Adnbmw. AhbnÂ NneXns\ Ct¸mÄ         

\ap¡v HmÀ½n¡mw:-

]cnamW§Ä SI am{X

\ofw aoäÀ

{Zhyam\w Intem{Kmw

kabw sk¡â v

sshZypXn B¼nbÀ

henb AfhpIÄ
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1. Hcp hkvXphnsâ \ofw aoäÀ kvsIbnÂ 

D]tbmKn¨v Af¡pt¼mÄ kvsIbnensâ 

A{K¯nÂ \n¶pw Hcn¡epw Af¡cpXv. 

Fs´¶mÂ kvsIbnensâ A{Kw tXªp 

t]mbncn¡mw. CXv IrXyXbnÃm¯ Hcp 

iq\y]niIv D≠m¡p¶p. AXn\p]Icw 

hkvXphnsâ CSXv `mK¯v GsX¦nepw 

skânaoäÀ A¦\t¯mSv tNÀ¯v hbv¡pI. 

CSXv A{K¯ntebpw heXv A{K¯ntebpw 

AfhpIÄ FSp¡pI. c≠v AfhpIÄ 

¡nSbnepÅ hyXymkw hkvXphnsâ \of 

amIp¶p. 

2. AfhpIÄ FSp¡pt¼mÄ Hcp I®ns\ 

ASbv¡pI ]mÀiznI ]niIv Hgnhm¡m               

\mbn I®v, hkvXphnsâ A{Kw, kvsIbnense 

AwK\w Ch ew_ambncn¡Ww. IqÀ¯ap\ 

12.2 F¶v tXm¶p¶hn[¯nepÅ Nn{Xw 1 

se I®nsâ Øm\w icnbÃ IqÀ¯ A{Kw 

11.8 sb¶v tXm¶n¸n¡p¶ 3 se I®nsâ 

Øm\hpw icnbÃ. I®nsâ Øm\w 2 Â 

BIpt¼mÄ HcmÄ \nco£n¡p¶ Afhpw 

bYmÀ° Afhpw H¶mIp¶p. 

5.4 {]tbmP\apÅ Nne kqN\IÄ 
5.4.1 IrXyambn Af¡m\pÅ kqN\IÄ

tXª A{Kw 

 

A 

B 

0

 

A 

B 

0

3. AfhpIÄ Aev]Xam¦¯nsâ bYmÀ° KpWnX§Ä¡v kaamIp¶p. DZmlcWambn 

hkvXphnsâ \ofw kvsIbnense c≠v A¦\§Ä¡nSbnemsW¦nÂ A¦\¯n\Sp¯pÅ 

Afhns\ FSp¡Ww. hymPambn Hcn¡epw aqeys¯ \nÀ®bn¡cpX.v X¶n«pÅ Nn{X¯nÂ, 

A, s]³knensâ ap\ 16 sk. ao A¦\t¯mSv tbmPn¨ncn¡p¶p. F¶mÂ B bnÂ {ItbmWnsâ 

\ofw 2.75 C©n\pw 3 C©n\pw CSbnemsW¦nepw 2.75 C©nt\¡mÄ 3 C©n\v ASp¯pamWv. 

AXn\mÂ \of¯ns\ 3 C©v F¶mWv tcJs¸Sp¯p¶Xv. Cu ]niIv Af¡m³ D]tbm 

Kn¡p¶ D]IcW¯nsâ t]mcmbvabmWv AÃmsX Af¡p¶ Bfnsâ  ]niIv AÃ. CXns\

bmWv Afhnsâ A\nÝnXXzsa¶v hnfn¡p¶Xv.

skânaoäÀ

C©pIÄ
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5.4.2. AfhpIÄ 	tcJs¸Sp¯p 
¶Xn\pÅ kqN\IÄ

1. 	AfhpIÄ tcJs¸Sp¯p¶Xnt\msSm¸w 

Xs¶ A\ptbmPyamb am{XIfpw tNÀ¶p 

hcWw. 

2. 	FÃm AfhpIsfbpw ]«nIs¸Sp¯Ww. 

3. 	A\ptbmPyamb ZiaØm\t¯mSp IqSn 

aqey§Ä tcJs¸Sp¯Ww. DZmlc 

Wambn 40 an.ao \of¯ns\ icnbmbn 

Af¶n«v tcJs¸Spt¯Xv 4.0 skao. 

sb¶mWv AÃmsX 4 sk.ao. F¶Ã. 

ZiaØm\¯n\p tijapÅ ]qPyw 

kqNn¸n¡p¶Xv anÃnaoäÀ Afhn\v 

IrXyambn Afhv FSp¯ncn¡p¶p 

sh¶mWv. CXns\ aoädnÂ 0.040 ao F¶v 

tcJs¸Sp¯Ww. AÃmsX 0.04 ao F¶Ã. 

ho≠pw 4 \v tijapÅ ]qPyw AfhpIÄ 

anÃnaoäÀ Afhn\v IrXyambn«mWv 

FSp¯ncn¡p¶psh¶v tcJs¸Sp¯p¶p. 

0.04 F¶v tcJs¸Sp¯nbncp¶mÂ AXv 

sk.aoädnÂ Af¶XmsW¶v  kqNn¸n¡pw. 

Ahkm\ kwJy AÀ°am¡p¶Xv 

Aev]Xam¦¯n\v ASnØm\¯nemWv 

AfhpIÄ FSp¯cn¡p¶psb¶v.

5.5 \ofw Af¡p¶Xv 

5.5.1 shÀWnbÀ Iment]gvkv

F³Pn\obdn§v taJebnepw hkvXp¡sf 

\nÀ½n¡p¶ sXmgnÂ imeIfnepw Gähpw 

IqSpXÂ D]tbmKn¡p¶ H¶mWv shÀWnbÀ 

Iment]gvkv 

A[nIw Aev]Xam¦apÅ c≠v kvsIbn 

epIÄ H¶nt\mSv H¶v tNÀ¶v \of n̄sâ 

sNdnb AfhpIÄ FSp¡m\mbn D]tbmKn¡p¶ 

{]tbmP\apÅ Hcp D]Ic WamWnXv. 

XpWkvsIbnens\ I≠p]nSn̈ bmfnsâ HmÀ 

½bv¡mbn shÀWnbÀ kvsIbnÂ F¶v 

hnfn¡p¶Xpam{XaÃ Ct¸m gpÅ GXm≠v 

FÃm D]IcW§fnepw AXmbXv _mtcmaoäÀ 

ssat{ImkvtIm v̧, skIvskâ v(sNdnbtImWpIÄ 

5.5.2 shÀWnbdnsâ XXzw

shÀWnbdnsâ XXzw hfsc efnXamWv. 

\n§Ä¡v c≠v kvsIbnepIÄ DÅXmbn 

IcpXmw. H¶nsâ Aev]Xam¦w  1.0 

an.ao   ({][m\kvsIbnÂ) asäm¶nsâ 

Aev]Xam¦w 0.9 an.ao  (XpW AYhm 

shÀWnbÀkvsIbnÂ). hkvXphnsâ \of 

s¯ 0.1 an.ao  F¶v hfsc Ffp¸¯nÂ 

\n§Ä¡v Af¡mhp¶XmWv. AcnInÂ 

sImSp¯ncn¡p¶ Nn{Xw kqNn¸n¡p¶Xv {]

[m\kvsIbnense ]qPyw hkvXphnsâ CSXv 

A{Kt¯mSpw XpWkvsIbnense XÅn\nev 

¡p¶ `mKw hkvXphnsâ atä A{Kt¯mSpw 

tNÀ¶ncn¡Ww. XpWkvsIbnense BZy 

]nbdnshÀWnbÀ (1580 - 1637) {^m³knse 
Hcp kÀ¡mÀ Poh\¡mc\mbncp¶p. 
h¡oepw F³Pn\obdpamb At±l¯nsâ 
]nXmhv KWnXhpw imkv{Xhpw shÀWn 
bdn\p ]Tn¸n¨p sImSp¯p. ssStIm{_m 
lnbpsS {]hÀ¯\§sf ]nXmhv shÀ 
Wnbdn\v ]cnNbs¸Sp¯n sImSp¯p. 
At±lw ]e Ime§fnÂ ]e\mSpIfpsS 
tIm«IÄ sI«ns¸Sp¯p¶ F³Pn\o 
bdmbn tPment\m¡nbncp¶p. B Ime 
L«¯nse KWnXimkv{XÖÀ IqSmsX 
imkv{XÚ³amsc t]mse `q]S \nÀ 
½mW¯nepw `qan Af¶v Xn«s¸Sp¯p 
¶Xpamb tPmenbnÂ shÀWnbÀ 
apgpInbncp¶p. At±l¯nsâ ]nXmhnt\m 
sSm¸w  {^m³kvtIaän F¶ Øe¯nsâ 
`q]Sw \nÀ½n¡p¶XnÂ hym]rX\mbncp¶p. 
AfhpIÄ FSp¡p¶XnÂ At±l¯n\p 
≠mbncp¶ A`ncpNn AfhpIÄ FSp¡m³ 
Bhiyamb D]IcW§Ä \nÀ½n¡m³ 
At±ls¯ t{]cn¸n¨p. C¯cw t{]cWIÄ 
imkv{XÚ³amÀ HmÀ½n¡¯¡h®apÅ 
D]IcW§sf \nÀ½n¡m³ At±l¯n\v 
km[n¨p. At±l¯ns³d em I¬kv{S£³ 
F¶v XpS§p¶ {]kn²oIcW¯nÂ XpW 
AfhpkvsIbnensâ D]tbmK¯ns\         
]än hnhcn¨n«p≠v. Cu AfhpkvsIbnens\ 
Ct¸mÄ shÀWnbÀ Afhv kvsIbnÂ 
F¶p ]dbp¶p. {XntImW¯nsâ ]mÀ 
izAfhpIÄ sIm≠v {XntImW¯nsâ 
tIm¬ Adnbp¶ \m¨pdÂ ssk³ F¶ 
]«nI At±lw cq]s¸Sp¯n CXns\ ]än 
IqSpXembn KWnX ¢mkpIfnÂ \n§Ä¡v 
]Tn¡mw.

Af¡p¶Xv) XpS§nbhbnÂ IrXyambn 

Af¡p¶Xn\v D]tbmKn¡p¶p.
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hkvXphnsâ \ofw, 0.1 an.ao  + shÀWnbÀ 
hn`mKw, 0.9 an.ao = 1.0 an.ao,  {][m\

kvsIbnense BZyhn`mKw.

asämcphn[¯nÂ, \ap¡v hkvXphnsâ 

hen¸w AdnbnsÃ¦nÂ {][m\ kvsIbnse 

BZy hn`mKw XpWkvsIbnense BZy 

hn`mK¯nt\mSv tNÀ¶ncn¡p¶Xv R§Ä 

Is≠¯n. F¶n«v hkvXphnsâ hen¸w 

0.1 an.ao  R§Ä {]kvXmhn¡pw. A§s\

sb¦nÂ:- 
hkvXphnsâ \ofw, 0.1 an.ao = 1.0 an.ao, {]

[m\ kvsIbnense BZyhn`mKw - shÀWnbÀ 

hn`mKw, 0.9 an.ao  

	 kvsIbnepIfpsS GIoIcn¡s¸« 

Aev]Xam¦w 0.1 an.ao BIp¶p. c≠v 

Aev]Xam¦§fpsS hyXymkamIp¶p CXv. 

kmam\yambn CXns\ C§s\ FgpXmw:-

L.C (D]IcWw)  = 1 MSD – 1 VSD

asämcphn[¯nÂ hkvXphnsâ hen¸w 0.2 

an.ao  F¶msW¦nÂ XpW kvsIbnensâ 

XÅn\nev¡p¶ `mKw hkvXphnt\mSv 

tNÀ¶ncn¡pt¼mÄ c≠mas¯ shÀWnbÀ 

ASbmfw {][m\kvsIbnense c≠mas¯ 

hn`mKt¯mSv tNÀ¶ncn¡pw. (hkvXphnsâ 

\ofw, 0.2 an.ao + c≠v shÀWnbÀ hn`mK§Ä, 

1.8 an.ao = 2.0 an.ao) 

thsdmcphn[¯nÂ, \ap¡v hkvXphnsâ 

hen¸w AdnbnsÃ¦nepw c≠mas¯ 

shÀWnbÀ hn`mKw {][m\ kvsIbnense 

c≠mas¯ hn`mKt¯mSv tNÀ¶ncn¡p¶Xv 

\mw \nco£n¡p¶p. AXn\mÂ hkvXphnsâ 

hen¸w 0.2 an.ao  F¶v \ap¡v ]dbmw.

hkvXphnsâ \ofw, 0.2 an.ao = 2.0 an.ao  {]

[m\ kvsIbnense c≠mas¯ hn`mKw - 
c≠v X  shÀWnbÀ hn`mK§Ä, 1.8 an.ao.

	 \ap¡v CtX bpIvXn D]tbmKn¨v 

thsdmcp amXrIsb ]cn{ian¡mw 

hkvXphnsâ \ofw 0.4 an.ao  F¶v ]d 

bpIbmsW¦nÂ \memas¯ shÀWnbÀ 

hn`mKw {][m\ kvsIbnense \memas¯ 

hn`mKt¯mSv tNÀ¶ncn¡pw am{XaÃ. 0.9 an.ao  

\ofamsW¦nÂ H³]Xmas¯ shÀWnbÀ 

hn`mKw {][m\kvsIbnense H³]Xmas¯ 

hn`mKt¯mSv tNÀ¶ncn¡pw. CXns\  C{]

Imcw FgpXmw. 

hkvXphnsâ \ofw, 0.9 an.ao = 9.0 an.ao, 

H³]Xmas¯ {][m\kvsIbnenÂ hn`mKw-- 
H³]Xv  x  shÀWnbÀ hn`mK§Ä, 8.1 an.ao  

0.9 an.ao = 9*  {][m\ kvsIbnÂ          

hn`mKw - 9* shÀWnbÀ kvsIbnÂ hn`mKw. 

	 c≠v kvsIbnepIfpw A[nI Aev]

Xam¦w DÅt¸mÄ 0.1 an.ao Afhn\v icnbmbn 

Af¡p¶Xv hnZKvZamb coXnbmtWm? 

	 \mw Hcp amXrI I≠p]nSn¨p. 

F§s\bmWv Cu amXrI CtXbpIvXnaqew 

D]tbmKn¡p¶Xpw \mw a\Ênem¡n. \

ap¡nt¸mÄ kam\yhÂ¡cn¡mw. aqeyadn 

bm¯ Ncm¦w X aqew FgpXp¶Xns\bmWv 

kam\yhÂ¡cn¡mw F¶XpsIm≠v AÀ° 

am¡p¶X.v CXns\ \mw kq{Xw F¶p ]d 

bpw. X sâ FÃmbYmÀ° aqey§Ä¡pw 

kq{Xw km[phmb H¶mIWw. A§s\

bmsW¦nÂ X shÀWnbÀ hn`mKw {][m\

kvsIbnent\mSv tbmPn¡p¶psh¶v \mw ]d 

bpIbmsW¦nÂ 

	 hkvXphnsâ \ofw, 0. X an.ao = X* 
{][m\kvsIbnÂ hn`mKw - X*. shÀWnbÀ 

kvsIbnÂ hn`mK§Ä 

hkvXphnsâ \ofw, 0. X an.ao = X  ({][m\

kvsIbnÂ hn`mKw - shÀWnbÀ kvsIbnÂ 

hn`mKw)

ASbmfw IrXyambn {][m\ kvsIbnense  

BZy hn`mKt¯mSv tNÀ¶ncn¡p¶Xv           

\n§Ä¡v Is≠ m³ Ignbp¶XmWv. 
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XpWkvsIbnÂ {][m\kvsIbnenÂ Nen¡pt¼mÄ, shÀWnbÀ kvsIbnensâ \memas¯ 

hn`mKw {][m\kvsIbnens³d GsX¦nepw Hcp hn`mKt¯mSv tNÀ¶ncn¡pw. taev]dª 

kq{X¯ns\ D]tbmKn¨v shÀWnbÀ kw]X\w \mens\ Aev]Xam¦t¯msS (0.1 an.ao)  

KpWn¡pt¼mÄ A[nIapÅ \ofw (0.4 an.ao) e`n¡pw. BbXn\mÂ,  

hkvXphnsâ \ofw, 32 X an.ao = 32 + X* (Aev]Xam¦w) 

Ahkm\w R§Ä F¯n tNÀ¶ Gähpw {]tbmP\apÅ kq{XamWv

hkvXphnsâ \ofw = {][m\kvsIbnÂ Afhv + (shÀWnbÀ kw]X\w * Aev]Xam¦w)

5.5.3  shÀWnbÀ Iment]gvknsâ hnhcWw

]co£WimeIfnÂ D]tbmKn¡p¶  shÀWnbÀ Iment]gvkv ]gbXnsâ ]pXnb 

amXrIbmWv Hcp shÀWnbÀ Iment]gvknsâ Nn{Xw Xmsg sImSp¯ncn¡p¶p. 

shÀWnbÀ Iment]gvknsâ `mK§Ä :-
ff �sk. ao AYhm an. aoädnÂ A¦\w sNbvXn«pÅL\w Ipdª \ofapÅ Dcp¡v XInSv 

(4) CXns\ {][m\kvsIbnÂ F¶p ]dbp¶p. 

ff CSXv `mK¯v, XInSn\v apIfnepw Xmsgbpambn {][m\kvsIbnen\v ew_ambn 
Dd¸n¨n«pÅhsb Dd¸n¨ XInSpIÄ F¶p ]dbmw. 

1. XmsgbpÅ XInSpIÄ	
1a. XmsgbpÅ ØncambXInSp	

1b. XmsgbpÅ Nen¡p¶XInSp	 

hkvXphnsâ \ofw, 0.X an.ao = X (Ae]vXam¦w).........(HmÀ½n¡pI? Aev]Xam¦w = 1 MSD - IVSD)

\ap¡v Hcp hkvXphnsâ BIrXn GXm≠v 3.24 sk.ao (32.4 an.ao )  hkvXphnsâ A{Kw 

{][m\kvsIbnenÂ 3. 2 sk.ao  \pw 3.3 sk.ao  CSbv¡mWv CXns\ C§s\ FgpXmw 32 

an.ao + X an.ao

{][m\kvsIbnenÂ 3.2 sk. ao \v(32an.ao) A¸pd¯v hcp¶ 0.4 an.ao \ofwhmkvXhaÃ.. 

1a 1b

2a 2b 7
8

2. apIfnepÅ XInSpIÄ

2a. apIfnepÅ Øncamb XInSp	
2b. apIfnepÅNen¡p¶XInSp	  

3. Bgw Af¡p¶ `mKw	
4. {][m\ kvsIbnÂ

5. Xm§n\ndp¯p¶XInSv  	

6. shÀWnbÀ

7. LÀjW t_mÄ«v

8. ssÉUÀ
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ff {][m\ kvsIbnen\v heXv`mK¯v 
apIfnepw Xmsgbpambn Nen¡p¶ 
XInSpIÄ Dd¸n¨n«p≠v. 

ff shÀWnbÀ kvsIbnens\ AXnepÅ 
LÀjW t_mÄ«pIÄ D]tbmKn¨v 
Nen¸n¡p¶Xn\pw GsX¦nepw Hcp 
Øe¯v Dd¸n¡p¶Xn\pw Ignbpw. 

ff shÀWnbÀ kvsIbnensâ (6) 
AfhpIÄ Nen¡p¶ `mK¯v 
tcJs¸Sp¯nbncn¡p¶p. IqSmsX 
AXv Nen¡p¶ XInSpItfmsSm¸w  
\o§p¶p. 

ff XmsgbpÅ XInSpIÄ (1)_mly]
cnamWAfhv Af¡p¶Xn\v D]
tbmKn¡p¶p. apIfnepÅ XInSpIÄ 
(2)hkvXp¡fpsS B´cnI ]
cn amW Afhv Af¡p¶Xn\v D]
tbmKn¡p¶p. 

ff shÀWnbÀ kvsIbnensâ heXv 
`mK¯mbn Dd¸n¨ncn¡p¶ I\w 
Ipdª XInSv (3) DÅnse s]m 
Åbmb hkvXp¡fpsS Bgw Af 

¡p¶Xn\v D]tbmKn¡p¶p. 

5.5.4 shÀWnbÀ Iment]gvkv  		

	 D]tbmKn¡p¶hn[w

shÀWnbÀ Iment]gvkv D]tbmKn¨v 
BZyambn AXnsâ khntijXIfmb 
Aev]Xam¦w ]cn[nIqSmsX iq\y]niIv 
Ch I≠dnbWw.

Aev]Xam¦w: 

5.5.2 `mK¯nse kq{Xw D]tbmKn¨v 

Aev]Xam¦w I≠dnbmw. 

A e v ] X a m ¦ w ( D ] I c W ¯ n s ³ d )                    
= 1 MSD – 1 VSD

{][m\kvsIbnÂ hn`mK¯ns\ {]

[m\kvsIbnenÂ \n¶v e`n¡p¶XmWv. 

km[mcWbmbn CXv skânaoädnemWv 

sImSp¯ncn¡p¶Xv. F¦nepw anÃnaoädnepw 

hn`Pn¨n«p≠v. AXn\mÂ {][m\kvsIbnen 

sâ Aev]Xam¦w km[mcWbmbn Hcp 

anÃnaoädmIp¶p. shÀWnbÀ kvsIbnÂ {]

[m\ kvsIbnent\mSv tNÀ¶ncn¡p¶ `mKw 

shÀWnbÀ kvsIbnÂ hn`mKambncn¡pw. 

H³]Xv {][m\ kvsIbnÂ AfhpIÄ 

shÀWnbÀ kvsIbnenÂ ]¯v ka`mK§ 

fmbn hn`Pn¨ncn¡p¶p. (9 an. ao/10 = 0.9 an. 

ao AXpsIm≠v 1 MSD – 1VSD, 0.1an. ao  (1an. 
ao – 0.9 an. ao).

iq\y]niIv: 
LÀjW kv{Iqhns\ XfÀ¯n shÀWnbÀ 

kvsIbnensâ Xmgs¯ XInSpIsf H¶n 
t\msSm¶v tNÀ¯v hbv¡pI. shÀWnbÀ 
kvsIbnensâ ]qPyhpw {][m\kvsIbn 
ensâ ]qPyhpw tbmPn¡p¶pt≠msb¶v ]
cntim[n¡pI. shÀWnbÀ kvsIbnensâ ]q 
Pyw. {][m\kvsIbnense ]qPy¯nÂ \n¶v 
heXv hi¯v h¶mÂ Af¡p¶ AfhnÂ  
\n¶pw \o§nb Afhns\ Ipdbv¡Wsa¶ 
Imcyw HmÀ½bnencn¡Ww. C¯cw                 
]niIns\ [\mXva ]niIv F¶pw iq\ym 
¦kwtim[\w EWmXvaIambpw Ipdn¡Ww. 
thsdmcpcoXnbnÂ shÀWnbÀ kvsIbnensâ 
]qPyw {][m\kvsIbnense ]qPy¯nÂ     
\n¶v CSXv hi¯v h¶mÂ AXv EWmXvaI 
]niIv Bbncn¡pw. icnbmb AfhvImWm³ 
]niIv Afhns\bpw tNÀ¯v \nco£W 
Afhnt\mSv Iq«Ww. IrXyambn Af¡p¶ 
D]IcWamb shÀWnbdnÂ iq\y]niIv 1 
an. ao. \v apIfnÂ A]qÀÆamtb ImWm³ 

Ignbpw.

[\mXvaI iq\y]niIvv: 

 [\mXvaI iq\y ]niIv e`n¡m\mbn 

F{Xmas¯ shÀWnbÀkvsIbnÂ  hn`m 

Kw {][m\kvsIbnense GsX¦nepw 

Hcp hn`mKt¯mSv kw]Xn¡p¶Xv I≠­

dnªv AXns\ D]IcW¯nsâ Aev]

Xam¦t¯mSv KpWn¡Ww. DZmlcWambn 

shÀWnbdnsâ 5 mw hn`mKw {][m\kvsI 

bnÂ hn`mKt¯mSv tNÀ¶ncp¶mÂ 5 s\ 

Aev]Xam¦w (0.1 an.ao) sIm≠v KpWn¨mÂ 

0.5 an.ao e`n¡p¶XmWv. 

[\mXvaI iq\y]niIv

kw]X\w
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hkvXphnsâ \ofw = {][m\kvsIbnÂ Afhv + (shÀWnbÀ kw]X\w* Aev]Xam¦w)

iq\y]niIv = (-)1.0+8*0.1 = (-)1.0+0.8 =(-) 0.2mm

]cn[n : ssÉUdns\ teml¯InSnsâ ({][m\kvsIbnensâ) het¯ A{Kwhsc \o¡pI 

{][m\kvsIbnen\mÂ Af¡mhp¶ DbÀ¶ Afhns\ Ipdn¡pI. Cu Afhnsâ ]cn[nbmWv 

shÀWnbÀIment]gvkv D]tbmKn¨v Af¡p¶ hkvXphnsâ Gähpw IqSnb AfhmIp¶p. 

	 s]mXphmbn ]cnNbapÅ hkvXp¡fpsS ]cnamW§sf shÀWnbÀ Iment]gvkv D]

tbmKn v̈ I≠p]nSn¡mw. hkvXp¡fpsS \ofw, AIew, Dbcw I≠p]nSn¨mÂ AhbpsS hym]vXhpw 

I≠p]nSn¡mw. Hcp _o¡dnsâ DÄhymkw, (icnbmb XInSpIÄ D]tbmKn v̈) AXnsâ Bgw 

(Bgw Af¡p¶Xv) I≠p]nSn¨mÂ _o¡dnsâ DÄhymkw I≠p]nSn¡mw. 

AfhpIsf XmsgX¶n«pÅ amXrI ]«nIbnÂ ImWp¶Xpt]mse ASbmfs¸Sp¯pI.

Aev]Xam¦w .................... sk.ao   iq\y]niIv = -+ .................. sk.ao                                                                  	

    iq\ym¦ kwtim[\w = + ........ sk.ao

{Ia 

\¼À

{][m\

kvsIbnÂ 

Afhv  
(MSR)

shÀWnbÀ 

kw]X\w  
(VC)

\nco£W Afhv 

(OR)    

= MSR+(VC x LC)

icnbmbn Af¶ Afhv  
OR ± ZEC 

   sk.ao   hn`mK§Ä           sk.ao           sk.ao

1

2

3

EWmXvaI iq\y]niIvv: 

iq\y]niIv EWmXvaIamsW¦nÂ, {]

[m\ kvsIbnen\v ]n¶ntem«v 1 A¦\

w\o §nbXmbn IcpXpI. CXns\ \mw 

EWmXvaIw (-1.0 an. ao) F¶p ]dbpw. AXp 

sIm≠v \mw shÀWnbÀ Afhnt\mSv -1.0 an. 

ao IqSn Iq«Ww. DZmlcWambn 8 mas¯ 

shÀWnbÀ hn`m Kw GsX¦nepsamcp {][m\

kvsIbnÂ hn`mKt¯mSv tNÀ¶ncp¶mÂ, 

ap³]v ]Tn¨ kq{Xw  D]tbmKn¨v 

knen≠À BIrXnbnepÅ I®mSn _o¡dns\ \n§fpsS ]co£WimebnÂ \n¶v 
FSp¡pI. shÀWnbÀ Iment]gvknsâ klmb¯mÂ B _o¡À \nÀ½n¡m³ Bhiyamb 
I®mSnbpsS hym]vX¯ns\ I≠p]nSn¡m³ \n§fpsS A²ym]It\mSv tNÀ¶v {]hÀ¯\w 
Bkq{XWw sNbvXv NÀ¨ sN¿pI. 

Ipdn¸v : ew_XInSpIfpw Bgw Af¡p¶ `mKhpw BhiyamWv. 

CtX {]hÀ¯n sN¿m³ aäp hgnIÄ GsX¦nepw Dt≠m? Nn´n¡pI.

{]hr¯n 5.4

EWmXvaI iq\y]niIv

kw]X\w

sNbvXv ]Tn¡mw



AfhpIfpw Af¡p¶ D]IcW§fpw

89

5.6 {Zhyam\s¯ Af¡p¶Xv

\mw Hcp ISbnÂ t]mbn km[\w hm§p 

t¼mÄ, DZmlcWambn \mw Hcp Intem 

Acn hm§pt¼mÄ AXns\ {Zyam\¯nsâ 

ASnØm\¯nemWv hm§p¶Xv.  km[mcW 

P\§Ä {Zhyam\s¯ ̀ mcsa¶v Xs¶bmWv 

]dbp¶Xv \mw kzÀ®w hm§pt¼mÄ {Kmw 

IqSmsX anÃn{Kmw  F¶ AfhnemWv AXns\  

Af¡p¶Xv. acp¶pIÄ hm§pt¼mÄ 500 

anÃn{Kmw  IqSmsX 250 anÃn{Kmw Afhp 

Ifnepw {S¡pIfnse `mc¯ns\ S¬ Afhn 

epw Af¡p¶p. Htc D]IcWw D]tbmKn¨v 

BtWm kzÀ®¯nt\bpw acp¶pIsfbpw 

hnam\¯nÂ Ibäp¶ ]eS®pIÄ DÅ 

ImÀtKmbpw Af¡p¶Xv? C¯cw Afhp 

Isf Af¡m³ GXv hn[¯nepÅ D]

IcW§sf {]tbmP\s¸Sp¯p¶p;  {Zhy 

am\s¯ Af¡m³ Bhiyamb D]IcW 

§sf ]än Cu ̀ mK¯v \ap¡v a\Ênem¡mw. 

km[mcW Xpemkv

hkvXp¡fpsS {Zhyam\s¯ Nne {]
amW {Zhyam\§tfmSv XmcXayw sNbvXmWv 
Af¡p¶Xv ({]amW {Zhyam\§Ä 100 {Kmw, 
200 {Kmw XpS§nbh) 20 {Kmw apXÂ 50 anÃn 
{Kmw hscbpÅ Aev]Xam¦s¯ I≠p]n 

Sn¡m³ km[n¡pw.

5.5.5 UnPnäÂ shÀWnbÀ Iment]gvkv

ssÉUdnÂ kwJymcq]¯nÂ {]Imi\w sN¿p¶ AfhpIsf UnPnäÂ shÀWnbÀ 

Iment]gvkv ImWn¡p¶p. ssÉUdn\pÅnse CeIvt{SmWnIv ImÂIpteäÀ Aft¡≠­

AfhpIsf Af¶v {]ZÀin¸n¡p¶p. D]tbmKn¡p¶ BÄ Aev]Xam¦w, iq\y]niIv 

XpS§nbhbpw shÀWnbÀ kw]X\hpw I≠p]nSn¡p¶XnepÅ {]bmkhpw Adnbp¶nÃ. 

UnPnäÂ shÀWnbÀ Iment]gvkv

Cu {]hr¯n sN¿p¶Xn\v {]mbamb 
HcmfpsS klmb¯mÂ XmsgImWp¶ 
Øe§fnÂ t]mbn, {Zhyam\w Af¡m³ 
D]tbmKn¡p¶ D]IcW§fnse Aev]
Xam¦w, ]cn[nIqSmsX iq\y]niIv (IqSpXÂ 
Ds≠¦nÂ) Ahsb I≠p]nSn¡pI.

ff ]ehyÚ\ IS-km[mcW Xpemkv 

ff ]ehyÚ\ IS - c≠v X«§Ä 
DÅ Xpemkv 

ff kzÀ®m`cWIS 

ff dbnth ]mÀkÂ Hm^nkv

{]hr¯n 5.5

c≠v X«§ÄDÅ Xpemkv

ISIfnÂ hkvXp¡fpsS {Zhyam\
s¯ Af¡m³ km[mcWbmbn D]
tbmKn¡p¶ XpemkmWv CXv. Cu XpemÊpw 
hkvXp¡fpsS {Zhyam\s¯ Nne {]
amW{Zhyam\§tfmSv XmcXayw sNbvXv D]
tbmKn¡p¶p. c≠v X«§fpw kam´cXInSn³ 
taÂ tbmPn¸n¨ncn¡p¶p. Cu XpemÊns\ 
tai¸pd¯v sh¨v efnXambn D]tbmKn¡mw. 
Aev]Xam¦w s]mXphmbn 10 {Kmw apXÂ 50 

{Kman\pÅnemWv.
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5.7  kabs¯ Af¡p¶Xv 

 1602 Â Keoentbm cq]s¸Sp¯nb 

kcf tZmeIw kab¯ns\ kv]jvSambn 

Af¡psa¶v hnizkn¡mhp¶ D]

IcW§fnÂ H¶mIp¶p. B ImeL«¯nÂ 

dm´epIÄ  D¯c¯nÂ Xq¡nbn«ncn¡p¶Xv 

]XnhmWv A§s\ Hcp tZhmeb¯nsâ 

D¯c¯nÂ Xq¡nbn«ncp¶ dm´Â hnf¡v 

ImänÂ apt¶m«pw ]nt¶m«pw tZme\w 

sN¿p¶Xv I≠v kab¯ns\ Af¡p¶ D]

IcWamb kcf tZmeI¯ns\ Keoentbm 

cq]s¸Sp¯n. 

5.7.1 tZmeIw

I\apÅ Hcp teml tKmf¯ns\ \qÂ 

sIm≠v sI«nXq¡nbn«n«pÅ H¶mWv kcf 

tZmeIw. Xq¡nbn«pÅ _nµphnÂ \n¶v 

tZmeI tKmf¯nsâ `pKpcpXz _nµp hsc 

bpÅ \ofw kcf tZmeI¯nsâ \ofw (L) 
F¶v Af¡p¶p. tZmeI tKmf¯nsâ AXn 

sâ a²y _nµphnÂ \n¶v hen¨v hnSpt¼mÄ 

tZmeI tKmfw apt¶m«pw ]nt¶m«v Nen¡pw. 

apt¶m«pw ]nt¶m«papÅ Hcp apgph³ 

Ne\amWv tZme\w. a²y Øm\¯v\n¶v 

tKmf¯nsâ IqSnb hnØm]\amWv tZme\ 

¯nsâ  Bbmaw Hcp tZme\¯n\v FSp¡p¶ 

`uXnI Xpemkv

CXv ]co£WimeIfnÂ {]tbmP\
s¸Sp¯p¶p. CXv km[mcW Xpemkv t]m 
sebmIp¶p. Xpemkv hfscb[nIw IrXyX 
DÅXn\mÂ hkvXp¡fpsS {Zhyam\w anÃn 

{Kmw hscXpÃyambn Af¡mw.

Imebfhns\ (apt¶m«pw ]nt¶m«papÅ Hcp 

apgph³ Ne\w) tZmeI¯nsâ BhÀ¯\ 

Imebfhv F¶v hnfn¡p¶p. tZmeI¯nsâ 

BhÀ¯\ Imebfhv (T).
ff �tZmeI Bbma¯ns\ B{ibn¨ 

sÃ¶v ]co£Ww aqew sXfnbn¡mw.

ff tZmeI \of¯nsâ hÀ¤aqe¯n\v 

A\p]mX¯nencn¡pw. [ Tα√L]. 

ff	 `pKpcpXzmIÀjW XzcW¯n\v 	

	 hypÂ{Iam\p]mX¯nembncn¡mw      	
	 [ Tα      ]. 

taev¸dª hkvXpXIsf 2π sb¶ 

Øncm¦t¯mSv tNÀ¯mÂ \ap¡v  Xmsg 

kqNn¸n¡p¶  kahmIyw e`n¡pw.

IpSpXembn Adnbm³

{]mNo\a\pjy³ \£{X§sf \nco 

£n¨pw ImemhØbnse amä§sfbpw 

cm{Xn ]IÂ amä§sfbpw sIm≠v Ime 

¯ns\ Af¡p¶ efnXamb coXnIÄ 

a\Ênem¡nbncp¶p. \mtSmSnIfpsS {]

hÀ¯nIÄ ImÀjnIcwKw IqSmsX           

]pWy hgn]mSpIÄ apXembh X¿mdm 

¡phm³ Ime¯ns\ Aft¡≠Xv 

AXymhiyamIp¶p. {]mNo\ Ime¯v 

Imes¯ Af¡m\mbn kqcyLSnImcw 

aWÂLSnImcw PeLSnImcw apXem 

bh D]tbmKn¨ncp¶p. {In.ap. 3500 mw 

hÀj¯nÂ CuPn]vXpImÀ hfsc Dbc 

apÅ \ngepIÄ t\m¡n Ime¯ns\]än  

]dbm³ km[n¡pambncp¶p. Ime {ItaW 

hfsc Ir{Xnaam¡s¸« D]IcWamb 

kqcyLSnImcw D]tbmKn¨v cm{XnIme 

§fnepw IqSmsX taLw aqSnbncn¡p¶ 

ImemhØbnepw EXp¡Ä ¡\pkcn¨v ]

IÂ kabw amä§sf Af¡m³ km[yaÃ. 

	 {Ko¡pImÀ PeLSnImchpw IqSm 

sX aWÂ LSnImchpw I≠p]nSn¨p. Ch 

c≠pw kqcyLSnImcs¯¡mÄ sa¨apÅ 

Xmbncp¶p. ImcWw ]Ienepw cm{Xnbnepw 

Ch t`Zs¸« Aev]Xam¦t¯msS Ime 

¯ns\ Af¡p¶ H¶mbncp¶p. 

1__
√g
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Cu kahmIyw D]tbmKn¨v tZmeI¯nsâ 

BhÀ¯\ Imebfhv         ]co£WimebnÂ 

I≠p]nSn¡mw. AXv IqSmsX kcf tZmeI 

¯nsâ \ofw L, tZme\Imebfhv T D]

tbmKs¸Sp¯n `qKpcpXz XzcWw g sb 

I≠p]nSn¡mw.

5.7.2 LSnImc§Ä

kqcy LSnImcw

kqcy LSnImc 
¯nepÅ kqNn AYhm 
hkvXp XncÝo\ ]
c¸nÂ \ngens\ 
GÀs¸Sp¯p¶ hn[w 
kÖoIcn¨ncn ¡p¶p. 
BImi¯v kqcysâ 
XpSÀ¨bmbpÅ amä 
¯n\pkcn¨v kqcy LSnImc¯nÂ ]Xn¡p¶ 
\ngenÂ amäw GÀs¸Spw Cu amä¯ns\
sIm≠v kab¯ns\  Af¡p¶p. ]n¶oSv 
kqcy LSnImc¯nsâ Aev]X am¦¯nÂ 
henb apt¶äw D≠mhpIbpw Hcp aWn¡qÀ 
F¶Xv 15 an\n«v hsc XpÃyambn Af¡p¶ 

{]Imcw kqcyLSnImc§Ä \nÀ ½n¡s¸«p.

PeLSnImcw

{Iaambn AfhpIÄ tcJs¸Sp¯nb 
¹h\w IpSmsX IpÀ¯ 
ap\tbmSp IqSnb kw` 
cWnbnÂ Pew \n 
ÝnX tXmXnÂ XpÅn 
XpÅnbmbn hogp¶p. 
Pew kw`cWnbnÂ 
XpÅnXpÅnbmbn hogp 
¶Xn\\pkcn¨v Pe\nc¸v 
Dbcp¶p. kw`cWnbpsS 
hi§fnÂ tcJs¸Sp¯nb AfhpI 
fnencp¶v kab¯ns\ Adnbm³ Ignbpw 
Pew. XpÅn  Xpffnbmbn hogp¶ \nc¡v 
apIfnse kw`cWnbnepÅ Pe¯ns\ 
B{ibn¨ncn¡p¶p. Nn{X¯nÂ ImWn¨ 
hn[w apIfnse kw`cWnsb {IaoIcn¨mÂ 
Pew XpÅn XpÅnbmbn hogp¶ hn[w 
{Iamambncn¡pw Cu LSnImcs¯sIm≠v 
Af¡p¶ kab¯nÂ amäw Ds≠¦nepw 
Aev]Xam¦w Hcp aWn¡qdnÂ ImÂ`mKw 
BbXn\mÂ P\§Ä C¯cw LSnImc§sf 

AwKoIcn¨ncp¶p.

aWÂ LSnImcw

Hcp CSp§nb Igp¯v 
`mKw sIm≠v c≠v hr¯m 
IrXnbnepÅ _Ä _pIsf _
Ôn¸n¨ncn¡p¶ coXnbnemWv 
CXv \nÀ½n¡s¸«ncn¡p¶Xv.  
Cu aWÂ LSn Imcs¯ 
XeIogvbmbv Xncn¨v  hbv¡p 
t¼mÄ apIfnepÅ I®mSn _Ä_n encp¶v 
sNdnb aWepIÄ \SphnepÅ Zzmcw 
hgn XmsgbpÅ I®mSn _Ä_nÂ h¶p 
tNcp¶p. aWÂ apgph\pw Xmsg h¶p 
tNcm³ FSp¡p¶ kabw Hcp aWn¡qÀ 
BbXn\mÂ Cu LSnImc¯ns\ aWn¡qÀ 
LSnImcw F¶p ]db s¸Sp¶p. hfsc 
sNdnb AfhpIÄIqsS Af¡p¶ hn[¯nÂ 

C¯cw LSnImc§Ä \nÀ½n¨ncn¡p¶p.

5.7.3 	D]IcW¯nsâ asämcp 	
	 khntijX - IrXyX

\mw \nco£n¡pt¼mÄ Nne LSnImc§Ä 

icnbmb kabs¯ \evIpw. ]t£ 

Nne LSnImc§Ä Hcp Znhk¯nÂ (24 

aWn¡qÀ) A©v an\näpIÄ A[nIamtbm 

AYhm Ipdhmtbm ImWn¡p¶XmWv Nne 

LSnImc§Ä Hcp amk¯nÂ A©v an\n 

äpIÄ hyXymkw IqSpXemtbm Ipdhmtbm 

ImWn¡mw C¯cw LSnImc§Ä t\cs¯ 

]dª LSnImc§sf¡mÄ IrXyXbpÅ 

XmIp¶p. 

	 Aev]Xam¦s¯bpw IrXyXbbpw 

Iq«n¡pgbv¡cpXv. \mw Htct]mepÅ 1 

sk¡³Uv Aev]Xam¦apÅ c≠v LSnImc 

§Ä FSp¡p¶p. F¶mÂ Hcp LSnImcw 

Hcp Znhkw A©v an\näpIÄ F¶pw asämcp 

LSnImcw 30 Znhk¯n\v A©v an\näv F¶ 

coXnbnepw Ipdhmbpw Nen¡p¶psb¦nÂ 

c≠mas¯ LSnImcw IrXyXbpÅXmbn 

]dbmw. ImcWw c≠mas¯ LSnImcw 

ImWn¡p¶ kabamWv icnbmb kab¯n\v 

hfsc ASp¯v DÅXv.

5.7.4 AWpLSnImmcw

AWpLSnImc§Ä hfscb[nIw 
IrXyXbpÅXmbn«mWv Adnbs¸Sp¶Xv. 
109 Znhk§Ä¡v (GXm≠v 2739726 hÀj 
§Ä¡v) 1 sk¡â v F¶ AfhnÂ 
IqSpXemtbm AYhm Ipdhmtbm kabs¯ 

T = 2 π L__
__

g√



`uXnIimkv{Xw A²ymbw - 5

92

ImWn¡p¶XmWv. AXmbXv Hcp {]mhiyw kÖoIcn¨Xn\ptijw ]e XeapdIÄ¡v B 
LSnImc¯nÂ amäw H¶pw sNt¿≠XnÃ. A´Àt±iob{]amW kabs¯Ipdn¡p¶ D]
IcW§fnÂ AWpLSnImc§fmWv D]tbmKn¡p¶Xv. Aev]Xam¦w Hcp sk¡â vDÅ 
LSnImcw t]mse Hcp anÃnsk¡â v Aev]Xam¦apÅ imkv{X Dt±iy§Ä¡v \nÀ½n¡s¸« 

LSnImcw t]mse AWp LSnImc§fpw \nÀ½n¨ncn¡p¶p. 

IpSpXembn Adnbm³

C´ybpsS {]amW kabs¯ \yq 

UÂlnbnepÅ tZiob `uXnI ]co£W 

imebnÂ sh¨n«pÅ AWpLSnImcw 

aqew \nÀ®bn¡p¶p.

{]hr¯n 5.6

\n§Ä ho«nÂ  kz´ambn Hcp kqcy 
LSnImc¯ns\tbm AYhm PeLSn 
Imc¯ns\tbm \nÀ½n¡pI. \n§fpsS 
{]hÀ¯\s¯ A²ym]It\mSv NÀ¨ 
sN¿pI. \n§Ä sNbvXXns\ Ipdn¨v 
¢mknÂ AhXcn¸n¡pI.

aqey\nÀ®bw 

hn`mKw A
1. 5 x 107 μs \v kaamWv. 

a) 0.5 s 	 	 b) 5 s 	 	 c) 50 s 		 d) 500 s 

2. knen≠À BIrXnbnepÅ Hcp ss]¸nsâ B´chymkw I≠p]nSn¡m³ shÀWnbÀ 

Iment]gvkv D]tbmKn¡pt¼mÄ Xmsg sImSp¯n«pÅ shÀWnbÀ Iment]gvkv 

`mK§fnÂ \n¶pw icnbmb H¶ns\ sXcsªSp¡pI. 

	 (Bgw Af¡p¶ `mKw, Xm§p¶ teml¯InSv, XmsgbpÅ XInSpIÄ, apIfnepÅ 

XInSpIÄ)

3. ASp¯v X¶n«pÅ Nn{X¯nÂ\n¶pw shÀWnbÀ Iment]gvknsâ iq\y]niIv FgpXpI.

	 iq\y]niIv = ________________

UnPnäÂ {]ZÀi\w

Bhr¯n hn`Pw

kÀtÆm sa¡m\nkw

koknbw 
AWp[mc

tZmeIw

koknbw Hmh³ Im´§Ä

Im´§Ä

ssat{Imthhv Ad I≠dnbp¶ `mKw

kw]X\w

sNbvXv ]Tn¡mw



AfhpIfpw Af¡p¶ D]IcW§fpw

93

4. \n§fpsS hm¨nsâ Aev]Xam¦w F{XbmWv? FÃm Xcw hm¨pIÄ¡pw CXv Htc     

t]msebmtWm?

5. Ipdª kab CSthfIsf Xpeyambn Af¡p¶ LSnImc¯nsâ t]cv ]dbpI.

6. Hä \ndapÅ {]Imi¯nsâ XcwKssZÀLyw 6000 A0 BsW¦nÂ CXns\ nm AfhnÂ 

FgpXpI.

hn`mKw B
1. tNcpw]Sn tNÀ¡pI. 

{Ia\¼À D]IcWw D]tbmKn¡p¶ Øew 
1. _ow _me³kv B`cW¡S 
2. saUn¡Â AfhpIÄ ]co£WimeIÄ 
3. `uXnI Xpemkv Bip]{XnIÄ 
4. UnPnäÂ Xpemkv N´IÄ 

2. 	Hcp shÀWnbÀ Iment]gvknÂ  1MSD ¡pw  1VSD ¡pw CSbnepÅ hyXymkw 0.1 an.ao 
BWv. CXv F´mWv kqNn¸n¡p¶Xv. 

3. 	IhnX AhfpsS 250 t]¸dpIfpÅ kb³kv ]pkvXI¯nsâ Hcp t]¸dnsâ I\w 

shÀWnbÀ Iment]gvkv  D]tbmKn¨v I≠p]nSn¡m³ t]mIp¶p. F§s\bmWv AhÄ 

CXv apd{]Imcw sN¿p¶sX¶v hniZoIcn¡pI.

4. 	Hcp hnZymÀ°n Hcp ap¯nsâ hymk¯ns\ UnPnäÂ shÀWnbÀ Iment]gvkv D]

tbmKn¨v Af¡p¶p. shÀWnbÀ Iment¸gvknse Afhv 4.27 cm BIp¶p. ^e¯ns\ 

]niIv CÃm¯ km[mcW shÀWnbÀ Iment]gvkpambn icnbmtWm F¶v ]cntim[n 

¡pt¼mÄ

i) shÀWnbdnse ]qPyw {][m\ kvsIbnenÂ FhnsSbmWv Ccn¡p¶Xv?

ii) shÀWnbÀ kvsIbnÂ Afhnsâ GXv `mKamWv {][m\ kvsIbnÂ Afhpambn 	
	    H¶n¡p¶Xv.

5. sImSp¯n«pÅ ]«nIbnÂ \n¶v shÀWnbÀ Iment]gvknse icnbmb AfhpIÄ. 
Aev]Xam¦w =0.01 sk.ao 	 iq\ym¦ kwtim[\w = CÃ

{Ia  

\¼À

MSR VC \nco£W Afhv = 
MSR + (VC x LC) cm

icnbmb Afhv
OR ± ZC cm

1. 3 4

2. 3 7

6. {_m¡änÂ sImSp¯n«pÅ hnhc ]«nIbnÂ \n¶pw icnbmbXns\ 

	 sXcsªSp¯v ]«nIsb ]qÀ¯nbm¡pI.

(109 , ssat{Im, d, 10-9, anÃn, m, M

LSIw D]kÀK]Zw {]XoIw

10-1 sUkn

10-6 μ
PnKm G

106 saKm
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7. AfhpIfpsS Bhiysa´v? hniZoIcn¡pI.

8. Xmsg X¶n«pÅ ]«nIsb ]IÀ¯n ]qÀ¯nbm¡pI.

Afhv am{X {]XoIw

\ofw

Intem{Kmw

s

9. shÀWnbÀ Iment]gvknsâ Nn{Xw ImWn¨ncn¡p¶p. 

a) Nn{X¯nÂ A, B, C, D, E IqSmsX F `mK§sf Ipdn¡pI. 

b) A, B, C, D, E IqSmsX F sâ D]tbmK¯ns\ Ipdn¨v ]dbpI.

10. 	Xmsg X¶n«pÅ Nn{X¯nÂ\n¶pw {][m\ kvtIensâbpw shÀWnbÀ 			 

         kvtIensâbpw AfhpIÄ Ipdn¡pI. Iment]gvkv tcJs¸Sp¯p¶ \ofw 		

   	 F{XbmIp¶p?

11. 	shÀWnbÀ Iment]gvknsâ iq\y]niIv +0.6 cm BIp¶p. AXns\ Nn{XoIcn¡p¶ 	

	 Hcp Nn{Xw hc¨v tcJs¸Sp¯pI.

12. 	Hcp hkvXphnsâ \ofs¯ aoäÀ kvsIbnÂ D]tbmKn¨v Hcp hnZymÀ°n Af¶v 		

        	FgpXnbXv 4.20 cm F¶mWv. Ah³ FgpXnb Cu Afhv icnbmtWm? hniZoIcn¡pI.

13. 	Hcp tÌm¸v hm¨v AYhm tÌm¸v t¢m¡v ChbnÂ GXn\mWv IqSpXÂ IrXyX 		

	 DÅXv. \n§fpsS D¯c¯n\v icnbmb ImcWw XcpI.

14. 	aoädns\¡mÄ IqSpXembpÅ \of¯nsâ c≠v am{XIfpsS t]cv ]dbpI. 		

	 Ahbv¡pw aoädn\pw X½nepÅ _Ôs¯ FgpXpI.

hn`mKw C

1. 	 i) Hcp D]IcW¯nsâ Aev]Xam¦s¯ \nÀhNn¡pI. 

ii) shÀWnbÀ Iment]gvknse hnhn[Xcw ]niIpIsf hniZam¡pI.

iii) �X¶n«pÅ hkvXphnsâ GXv ̀ uXnI ]cnWmas¯bpw shÀWnbÀ Iment]gvkv D]

tbmKn¨v Af¡p¶Xn\pÅ hgnIsf FgpXpI.

A

CB

D
F

E

0 10

3 4
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1. 	cm{Xn Ime§fnÂ kqcyLSnImcw D]tbmKn¡m³ km[n¡nÃ. ImcWw XcpI.

2. 	tNcpw]Sn tNÀ¡pI.

	 a) IST		  b) IzmÀSvkv t¢m¡v    c) UnPnäÂ _me³kv  	 d) kv{]nwMv Xpemkv

 	 i) kvs{Sbn³ KmPv	 ii) `mcw	   	     iii) {ZmhI {InÌÂ {]ZÀin\n	 iv) GMT

3. 	Htc BIrXnbnepÅ {In¡äv t_mfn\mtWm Ccp¼v tKmf¯n\mtWm {Zhyw 

A[nIapÅXv? F´p sIm≠v?

4. 	tImf§sf ]qÀ¯nbm¡pI.

CS¯v \n¶v het¯m«v 

1. Hcp D]IcW¯mÂ Af¡p¶ Gähpw sNdnb Afhv.

	2. 10-9 sâ D]kÀ¤w 

apIfnÂ \n¶v Xmtgm«v 

a. \qensâ c≠{K§Ä¡nSbnepÅ hyXymkw. 

b. Af¡p¶ Hcp D]IcWw. 

c. sk¡â v F¶Xv Cu ]cnamW Afhnsâ am{XbmIp¶p. 

				     1 A	

					    a\o	    bkv	       2\m

                                                                                ck

5. 	koknbw AWphnse BhÀ¯\ I¼\ XXz¯nsâ ASnØm\¯nÂ {]hÀ¯n 

¡p¶ Hcp D]IcWw - Cu D]IcW¯nsâ khntijXIÄ XcpI.

At\zjn¨v D¯cw Is≠¯pI

Books:	    1. �Fundamentals of Physics - �David Halliday & Robert Resnick JohnWiley
	     2. Complete Physics for IGCSE – Oxford publications

Webliography: �http://www.nist.gov/pml/
	              http://www.teach-nology.com
	             http://www.splung.com
	             http://www.khanacademy.org

Further reference
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*	 Ne\¯nsâ Xc§Ä

*	 Zqchpw hnØm]\hpw

*	 thKX, {]thKw, XzcWw

*	 Ne\¯nsâ BteJ {]Xn\n[oIcWw

*	 Ne\ kaoIcW§Ä

*	 GIkam\ hÀXpf Ne\w 
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Ne\w

ImÀ¯n¡pw Ahsâ amXm]nXm¡fpw s]m¦Â DÕhw BtLmjn¡p 

¶Xn\mbn AhcpsS P³aØet¯bv¡v bm{XsN¿pIbmbncp¶p. 

ImÀ¯nIv P¶mebnÂIqSn ImgvNIÄ \nco£n¡pIbmbncp¶p. hr£§Ä 

]pdtIm«v t]mIp¶Xv I≠v Ah³ AXnibn¨pt]mbn. hr£§Ä bYmÀ° 

¯nÂ ]nt¶m«v k©cn¡p¶pthmsb¶v Ah³ Xsâ A½tbmSv tNmZn¨p. 

hr£§Ä \nÝemhØbnemsW¶v A½ hniZoIcn¨p sImSp¯p. 

hr£§Ä ]pdIntem«v t]mbXmbn tXm¶nbXn\v ImcWw Xoh≠n apt¶m«v 

Nen¨psIm≠ncp¶Xn\memWv. ImÀ¯n¡n\pw aäpÅhÀ¡pw \nÝeXsb 

bpw Ne\¯ns\bpw Ipdn¨v \ap¡v hniZoIcn¨p sImSp¡mw.
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6.1 \nÝehpw Ne\hpw 
Hcp hkvXp \nÝemhØbnemtWm, Ne\m 

hØbnemtWm F¶v \½Ä F§s\bmWv 
Adnbp¶Xv? Hcp Xoh≠nbnÂ Ccn¡pt¼mÄ 
hr£§Ä FXnÀ ZnibnÂ Nen¡p¶Xmbn 
ImWs¸Sp¶p. ap¶nÂ Ibdm³ {ian¡p¶ Xoh­
≠nsb t\m¡pt¼mÄ \mw Ccn¡p¶ Xoh≠n 
FXnÀZnibnÂ Nen¡p¶Xmbn ImWs¸Sp¶p 
(]n¶ntem«v). Cu tNmZy§sf \ap¡v Bg n̄Â 
]cntim[n¡mw. C¯cw tNmZy§sf hniZ]T\w 
\S n̄b imkv{XÚ³amcnÂ {][m\nIÄ \yq« 

\pw sF³Ìo\pamWv.

{]hr n̄ 6.1 Â Hcp hkvXphnsâ Øm\w 
kab n̄\\pkcn̈ v amdp¶nsÃ¦nÂ CXv 
Nen¡p¶nÃmsb¶v \mw Adnbpw F¶ A\p 
am\ n̄Â Hcp ]t£ \n§Ä F n̄t¨cpw. 
F¶mÂ Øm\s¯ Af¡p¶Xv asämcp 
hkvXphnsâ Bt]£nIambn«mWv. BbXn 
\mÂ Hcp hkvXp Nen¡p¶pt≠m, AÃtbm 
F¶v Adnbp¶Xn\mbn Nen¡m¯ asämcp 
hkvXphns\ \ap¡v BhiyamWv. c≠mas¯ 
hkvXp Nen¡p¶nÃmsb¶v Dd v̧ hcp¯p¶Xn 
\mbn Nen¡m¯ aq¶ma sXmcp hkvXp 
BhiyamWv. CXv \mw hnNmcn¡p¶Xns\¡mÄ 
sXfnbn¡m³ hfsc {]bmkamWv. AXn\mÂ 
\½Ä FhnsS Bcw ǹ¡pw? \nÝew, Ne\w 
F¶nh ]ckv]cw _Ôs¸«ncn¡p¶psb¶ 
Bibw a\Ênem¡ns¡m≠v \ap¡v Bcw 
ǹ¡m³ Ignbpw.

q̀anbpsS D]cnXe n̄se Hcp _nµphns\ 
\mw FSp̄ p, B[mcw F¶p \mw hnfn¡p¶ 

_nµphnÂ \n¶v aäp Zqc§sf Af¡pIbpw 
sN¿p¶p. q̀an kqcys\ hewhbv¡psa¶pw 
kqcy³ iq\yXbnÂ IqsS Nen¡p¶psb¶pw \
ap¡v XoÀ¨mbpw Adnbmw. F¶mÂ q̀anbnepÅ 
hkvXp¡sfÃmw Nen¡p¶psb¶v NÀ¨ 
sN¿pt¼mÄ \mw ]eXnepw ARvPcmWv. 
q̀anbnepÅ GsX¦nepw _nµphns\ 

sXscsªSp̄ v AXns\ \n§fpsS B[mcw 
F¶p hnfn¡m³ Ignbpw. \n§Ä FSp¡p¶ 
FÃm AfhpIfpw \n§fpsS B[mcs¯ _
Ôs¸Sp̄ nbncn¡pw. X, Y F¶o A£§sf {]
Xn\n[oIcn¡m³ XncÝo\ {]Xe n̄eqsSbpw, 
Z A£s¯ {]Xn\n[oIcn¡m³ ew_ambpw 
\n§Ä¡v km¦ev]nI tcJIÄ hcbv¡m³ 
Ignbpw. aq¶v A£§sf {]Xn\n[oIcn¡p¶ 
km¦ev̧ nI tcJIfpw, B[mchpw tNÀ¶Xns\ 
\nÀt±iI N«¡qSv F¶p hnfn¡p¶p. B[mc 

n̄s\ t]mse Hcp hyàamb _nµphns\ 
AYhm hkvXphns\ Ffp̧ n̄Â FSp¡m³ 
CXv klmbIcamWv.

{]hr¯n 6.1
Cu efnXamb {]hr¯nsb ]cn{i 

an¡pI. ¢mkns\ sNdnb {Kq¸pIfmbn 
hn`Pn¡pI. Xmsg X¶ncn¡p¶ tNmZy 
§sf NÀ¨ sN¿pI:-

$ Hcp hkvXp \nÝemhØbnemsW¶v 
\n§Ä F§s\bmWv Adnbp¶Xv?

$ Hcp hkvXp Nen¨psIm≠ncn¡p¶p 
sb¶v \n§Ä F§s\bmWv Adnbp 
¶Xv?

$ Hcp hkvXp asämcp hkvXphnt\¡mÄ 
thK¯nÂ Nen¨psIm≠ncn¡p¶p 
sb¶v \½Ä F§s\bmWv Adnbp 
¶Xv?

$  NÀ¨bpsS Npcp¡s¯ ¢mknÂ AhX 
cn¸n¡pIbpw \n§fpsS A²ym]I 
t\mSv Hcp hnhcWw \ÂIm³ Bhiy 
s¸SpIbpw sN¿pI.

Rm³ sN¿p¶p

c≠maXmbn B[mchpambpÅ _Ô 
¯nÂ \nco£n¨v hkvXphnsâ Øm\w        
\n§Ä \nÀ®bnt¡XmWv. CXv hfsc Ffp 
¸ambXpw, hkvXphnsâ Øm\w AXnsâ X, 
Y, Z Zqc§sf ASnØm\am¡n \n§Ä¡v 
BteJ¯nÂ e`n¨Xv t]mse {]Xn\n[o 
Icn¡m³ Ignbp¶Xpw, AXv {Xnam\amb 
XpamWv.

	 aq¶maXmbn hkvXphns\ Hcp 
aWn¡qÀ AsÃ¦nÂ IqSpXÂ kabw \n§Ä 
\nco£nt¡≠XmWv. Cu Imebfhn\pÅnÂ 
hkvXphnsâ Øm\¯n\v amäw h¶nÃmsb 
¦nÂ \nco£n¡p¶ Imebfhn\pÅnepÅ 
B[mcw AYhm \nÀt±iI N«¡qSn\v A\p 
krXambn hkvXp \nÝemhØbnemsW¶v 

Nn{Xw 6.1

Y

X

Z
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\n§Ä¡v Dd¸n¡mw. hkvXphnsâ Øm\ 

¯n\v amäw h¶psb¦nÂ, B[mcw AYhm 

\nÀt±iI N«¡qSn\\pkrXambn \nco£W 

Ime bfhnÂ hkvXp Nen¨psb¶v \ap¡v  

]dbmw. 

kabw amdp¶Xn\\pkcn¨v B[mc 

¯nepÅ hkvXp AtX Øm\¯v ØnXn 

sN¿pIbmsW¦nÂ, B hkvXp \nÝem 

hØbnemsW¶v ]dbmw.

	 kabw amdp¶Xn\v A\pkcn¨v 

B[mc¯nepÅ hkvXphnsâ Øm\w amdp 

¶psb¦nÂ B hkvXp Ne\mhØbnem 

sW¶v ]dbmw.

•	 �hÀXpf Ne\w - ChnsS hkvXp Hcp 

hr¯mImc ]mXbneqsS Nen¡p¶p.

•	 tZme\ Ne\w - Hcp hkvXp 

AXnsâ bYmÀ° Øm\ v̄ \n¶v 

FXnÀZnibntebv¡v apt¼m«pw, ]nt¼m 

«papÅ BhÀ n̄̈ pÅ Ne\s¯ 

hnhcn¡p¶ Ne\w.

•	 �BIkvanI Ne\w - hkvXp¡fpsS 

apIfnÂ {]kvXmhn¨ bmsXmcp hn`m 

K¯nepw DÄs¸Sm¯  Ne\amWnXv.

6.3. �Zqchpw hnØm]\hpw

Zqcw : Hcp hkvXp Hcp _nµphnÂ              
\n¶v asäm¶ntebv¡v Nen¡pt¼mÄ AXv 
]n´pScp¶ ]mXbpsS bYmÀ° \ofamWv 
Zqcw. ChnsS sImSp¯ncn¡p¶ DZmlcW 
¯nÂ, CSXv hi¯pÅ \ofw 1.5 In.ao 
BWv. CSXv hi¯pÅ ]mXbnÂ c≠p _n 
µp¡Ä¡nSbnepÅ Zqcw 1.5 In.ao BsW¶v 
\mw ]dbp¶p. F¶mÂ heXv hi¯pÅ   
]mXbnse Zqcw 2.5 In.ao BWv. Zqcsa¶Xv 
Hcp ]cnamW AfhmIp¶p. Znibv¡v ChnsS 
{]m[m\yanÃ. CXv kab¯n\\pkcn¨v 
Ft¸mgpw hÀ²n¡p¶p. 

hnØm]\w: CXv c≠p _nµp¡Ä 
¡nSbnepÅ Gähpw sNdnb AIeamIp¶p. 
CXv Hcp Zni AfhmIp¶p. ChnsS Zni 
F¶Xv Hcp {][m\ LSIamIp¶p. c≠p _n 
µp¡Ä¡nSbnepÅ Gähpw sNdnb Zqcs¯ 
{]kvXmhn¡p¶Xv ]cym]vXaÃ. Znisb {]
kvXmhnt¡≠Xv hfsc AXymhiyamWv. 
apIfnepÅ DZmlcW¯nÂ e£yØm\¯v 
F¯m³ Bcw`_nµphnÂ \n¶v hS¡v 
Ing¡v Znibntebv¡pÅ hnØm]\w 1 In.ao 

BIp¶p.

IqSpXembn Adnbm³

PohnX¯nse Hcp bYmÀ° \nKq 
VX F¶Xv Hcp hkvXp kXyambpw,                 
]qÀ®ambpw \nÝeamsW¶v I≠p              
]nSn¡pIsb¶XmWv. `qanbnse hkvXp 
¡Ä \nÝeambn ImWs¸Sp¶p, F¶mÂ 
`qan kucbqY¯nse `mKamsW¶pw, AXv 
Nen¨psIm≠ncn¡p¶psb¶pw \ap¡dn 
bmw. kucbqYw Npäpambn Nen¡p¶Xpw, 
hensbmcp BImiKwKbpsS `mKhpamWv. 
BImiKwK aäp At\Iw BImiKw 
KIsf Npän Nen¨psIm≠ncn¡p¶p. {] 
]©¯nepÅ GsX¦nepw hkvXp \nÝ 
emhØbnemsW¶v \ap¡v Dd¸n v̈ ]d 
bm³ Ignbptam?........

Npcp¡¯nÂ Hcp hkvXp \nÝe amtWm, 

Ne\¯nemtWm F¶v \nÀ®bn¡p¶Xn\v 

aq¶v Afhv tImepIÄ Bhiyap≠v. Ah, 

•	 Hcp B[mcw AYhm \nÀt±iI N«¡qSv.

• 	B[mcw AYhm \nÀt±iI N«¡qSn 

epÅ hkvXphnsâ Øm\w.

• 	kabw

6.2. Ne\¯nsâ Xc§Ä

kuIcy¯n\mbn Ne\s¯ Xmsg 

ImWp¶ XesI«pIfnÂ XcwXncn¡mw:-

•	 �tcJob Ne\w - ChnsS hkvXp Hcp 

t\À tcJbneqsS Nen¡p¶p.

Market

1.5 km

2.5 km
1 k

m]mX
 1

]mX
 2

hoSv

N´

Nn{Xw 6.2
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{]hr¯n 6.2 {]hr¯n 6.3

Rm³ Fsâ ¢mkvapdnbnse Hcp 

aqebnÂ \n¶v FXnÀ`mK¯pÅ 

aqebntebv¡v hi§fneqsS \S¡p¶p. 

Rm³ \S¶ Zqcs¯ Af¡p¶p. 

AXn\vtijw tImtWmSv tIm¬ 

IpdpsI FXnÀ aqebntebv¡v \S¶v 

hnØm]\w Af¡p¶p. hyXymk 

§sf Rm³ tcJs¸Sp¯p¶p. 
__________________________________
__________________________________

Rm³ 10 sk.ao hymkmÀ²apÅ Hcp 

AÀ²hr¯w hc¨v ]mX A,B,C (Zqcw) 

Bbpw AOC (hnØm]\w) ambpw Rm³ 

Af¡p¶p.

	 Zqcw 31.4 sk.ao Dw hnØm]\w 20 

sk.ao Dw BsW¶v F\n¡v \nco£n¡m³ 

Ignbpw.

o
10cm 10cm

B

A C

Rm³ sN¿p¶p Rm³ sN¿p¶p

I DO

Zqcw hnØm]\w

CXv Hcp _nµphnÂ \n¶v asäm¶ntebv¡v 

Nen¡pt¼mÄ Hcp hkvXp ]n´pScp¶ 

bYmÀ° ]mXbpsS \ofamIp¶p.

CXv c≠p _nµp¡Ä¡nSbnepÅ Gähpw 

sNdnb ZqcamIp¶p.

CXv Hcp AZni AfhmIp¶p.                            

(]cnamWam{XapÅXv)

CXv Hcp kZni AfhmIp¶p. 

(]cnamWhpw Znibpw DÅXv) 

CXv SI hyhØbnÂ aoädnÂ Af¡p¶p. Sl hyhØbnÂ Hcp {]tXyI ZnibnÂ 

aoädnÂ Af¡p¶p. 

CXv Hcp Akm[mcW AfhÃ. CXv 

Ft¸mgpw ]mXsb B{ibn¨ncn¡p¶p. 

CXv Bcw` _nµphnt\bpw A´y_nµp 

hnt\bpw B{ibn¡p¶Xpw ]n´pScp¶ 

]mXbv¡v kzX{´ambpw DÅXmWv.

CXv hnØm]\¯n\v Xpeytam AXnÂ 

IqSpXtem Bbncn¡pw.

CXv Zqc¯n\v Xpeytam AXnÂ Ipdthm 

Bbncn¡pw.

Zqc¯nsâ Zni {IaanÃm¯Xn\mÂ GXv 

Znibntebv¡pÅ Zqchpw Hcp [\mßI 

Afhmbncn¡pw.

CXv Hcp EWmßI AfhmImw. Hcp 

ZnibnepÅ hnØm]\w [\mßIambn 

IcpXpIbpw sNbvXmÂ AXnsâ FXnÀ 

hi¯v EWmXvaI Afhpw Bbncn¡pw.

Zqcw, hnØm]\w F¶nhbpsS kam\XIfpw hyXymk§fpw a\Ênem¡p¶Xn\mbn 

Ch c≠nt\bpw \ap¡v XmcXayw sN¿mw:-
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6.4. thKX, {]thKw, XzcWw

thKX : kab¯n\\pkcn¨pÅ Zqcamä¯nsâ \nc¡mWv thKX AYhm Hcp \nÝnX 
kab¯nÂ k©cn¡p¶ ZqcamWnXv. thKXbpsS am{X aoäÀ/sk¡â v BIp¶p. CXp Hcp 
AZni AfhmIp¶p.

{]thKw : kab¯n\\pkcn¨pÅ hnØm]\¯nsâ \nc¡mWv {]thKw. Hcp \nÝnX 
kab¯nep≠mIp¶ hnØm]\amWnXv. thKXbpsS SI am{X aoäÀ/sk¡â v BIp¶p. 
CsXmcp kZni AfhmbXn\mÂ am{XItfmSpw, ]cnamWt¯mSpw IqsS FÃmbvt¸mgpw 
Znisb kqNn¸n¡p¶p.

	 thKXbpsSbpw {]thK¯nsâbpw kmay§tfbpw hyXymk§tfbpw a\Ênem¡p 

¶Xn\mbn \ap¡v Cu c≠v ]Z§tfbpw XmcXayw sN¿mw:-

thKX {]thKw

kab¯n\\pkcn¨pÅ Zqcamä¯nsâ \nc 

¡mWv thKX.

kab¯n\\pkcn¨pÅ hnØm]\ amä 

¯nsâ \nc¡mWv {]thKw.

thKX Hcp AZni AfhmIp¶p. (]cnamWw 

am{XapÅ)

{]thKw Hcp kZni AfhmIp¶p. 

(]cnamWhpw Znibpw D≠v)

thKX F¶Xv Hcp {]tXyI ZnibnÃmsX 

bpÅ {]thKamIp¶p.

Hcp {]tXyI Znibntebv¡pÅ thKXbmWv 

{]thKw.

SI hyhØbnÂ thKXsb Af¡p¶Xv 

aoäÀ/sk¡ânÂ BWv.

SI hyhØbnÂ Hcp {]tXyI ZnibnÂ   

aoäÀ/sk¡ânemWv CXv Af¡p¶Xv.

thKX hnØm]\¯n\v Xpeytam, AXnÂ 

IqSpXtem Bbncn¡pw.

hnØm]\w thKXbv¡v Xpeytam AXnÂ 

Ipdthm Bbncn¡pw.

GsXmcp Znibnepw Zqcw [\mßI Afhv 

BbXn\mÂ GsXmcp Znibnepw thKXbpw 

Hcp [\mßI Afhmbncn¡pw.

{]thKw Hcp EWmßI AfhmWv. Hcp 

ZnibnepÅ {]thKs¯ [\mßIambn 

IcpXpIbmsW¦nÂ FXnÀ ZnibnepÅ {]

thKw EWmßI Afhmbncn¡pw.

 XzcWw :

kab¯n\\pkcn¨pÅ {]thKamä ̄ nsâ 

\nc¡mWv XzcWw. AYhm Hcp \nÝnX 

kab¯pÅ {]thKamä¯nsâ \nc¡mWnXv. 

XzcW¯nsâ SI am{X m/s/s F¶mIp¶p. 

CXns\ m/s2 AsÃ¦nÂ ms-2  F¶pw FgpXmw.

	 Hcp {]tXyI ZnibnÂ Nen¡p¶ 

Hcp Imdnsâ {]thKw 10 sk¡â v sIm≠v 10 

m/s Â \n¶v 50 m/s Bbn amdp¶p. CXnsâ 

XzcWw F´mbncn¡pw. heXv hi¯pÅ 

tImfw hmbn¨v I≠p]nSn¡pI. XzcWw 

4 m/s2 F¶mIp¶p. CXn\À°w Hmtcm 

sk¡ânepw {]thKw 4 m/s F¶ \nc¡nÂ 

hÀ²n¡p¶p. {]thKw 50 m/s Â \n¶v 10 m/s 

XzcWw =
{]thKamäw

kabw
___________

 = ____________________________A´y{]thKw - Bcw`{]thKw

FSp¡p¶ kabw

 =  =____________ _______50m/s-10m/s
10s

40m/s
10s

sk¡âmbn IpdbpIbmsW¦nÂ \ap¡v 

In«p¶ XzcW¯nsâ hne EWmßIamWv.

	 CXv kqNn¸n¡p¶Xv {]thKw 

Ipdbp¶psb¶mWv. Cu {]hÀ¯\w \n 

§Ä kzbw ]cn{ian¨v sNbvXn«v \n§fpsS 

A²ym]It\mSv hnhcWw \ÂIm³ Bhiy 

s¸SpI. 
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6.5. �t\À tcJbneqsSbpÅ 

Ne\¯nsâ BteJ      

{]Xn\n[oIcWw

6.5.1. �Zqcw/hnØm]\w - kabw 

BteJw

Zqcw/hnØm]\w AsÃ¦nÂ thKX/

{]thKw Hcp {Km^nÂ BteJw sN¿pI 

bmsW¦nÂ kabw, Ne\w F¶nhsb 

¡pdn¨pÅ Nne Imcy§Ä \ap¡v I≠v a\

Ênem¡mw. apcpI³ hyXykvX kab§fnÂ 

\S¶ Zqcs¯ XmsgbpÅ ]«nIbnÂ sImSp 

¯ncn¡p¶p.

kabw (an\näv) Zqcw (aoäÀ)

0 0
5 500

10 1000
15 1500
20 2000
25 2500

kabs¯ X A£¯nepw, Zqcw Y 

A£¯nepw FSp¯psIm≠v Hcp BteJw 

hcbv¡pI. e`n¡p¶ BteJs¯ Zqcw 

kabw BteJw F¶p ]dbp¶p.

	 apcpI³ \S¶Xnsâ Zqcw kabw 

BteJw \nco£n¨mÂ \ap¡v Nne 

Imcy§Ä a\ÊnemIpw. BZyambn CsXmcp 

t\ÀtcJbmbn ImWs¸Sp¶p. apcpI³ Xpey 

CSthfIfnÂ XpeyZqcw IS¶Xmbn \ap¡v 

a\ÊnIpw. apcpI³ Hcp Ønc thKXbnÂ 

\S¶Xmbpw \ap¡v Dd¸n¡mw. apcpI³ \S 

¶Xmb thKXsb \n§Ä¡v I≠p]nSn¡m³ 

Ignbptam? \n§Ä hmbn¡p¶Xn\v ap³]m 

bn Aev]kabw CXns\¸än Nn´n¡pI. \n 

§Ä¡v CXns\ I≠p]nSn¡m³ Ignbptam 

F¶v ImWpI.

	 Nn{Xw 6.3 Â ImWp¶Xv t]mse Zqcw 

kabw BteJ¯nÂ \n¶v apcpI³ \S¶ 

thKXsb I≠p]nSn¡m³ Ignbpw. AB F¶ 

Hcp sNdnb `mKs¯ t\m¡mw. B -bnÂ \n¶v 

X A£¯ntebv¡v Hcp ew_w hcbv¡pI. 

A -bnÂ \n¶v Hcp tcJ kam´cambn X 

-A£¯ntebv¡v hcbv¡pI. Cu c≠v 

tcJIfpw C F¶ _n µphnÂ kÔn¨v 

ABC F¶ {XntImWw D≠mIp¶p. Ct¸mÄ 

0 5

2500

3000

2000

1500

1000

500

10

A

B

C

15 20 25 30
kabw (an\näv)

Afhv

X A£w 1cm = 5 an\näv

y A£w 1cm = 500 aoäÀ

Z
qc

w 
(a

oä
À
)

Y

X

s1

s2

BteJ¯nÂ IS¶ Zqcw (S2-S1)Dw, AC 

F¶Xv (t2-t1) CSthftbbpw Ipdn¡p¶p. 

apcpI³ \S¶Xmb thKXsb Xmsg 

ImWp¶ coXnbnÂ I≠p]nSn¡m³ Ignbpw.

	 ]cn[nsb tcJbpsS Ncnhmbn           

]cmaÀin¡p¶p. Ncnhnsâ sN¦p¯v (henb 

aqeyw) hÀ²n¨mÂ thKXbpw hÀ²n¡p¶p.

	 apcpIsâ \S¯s¯ BteJw 

sNbvX aq¶v BfpIfpsS Zqcw kabw 

BteJs¯ \ap¡v FSp¡mw. IhnX ssk 

¡nfnepw, kzman¡®v Imdnepw AtX ]mX 

bneqsS t]mIp¶p. ssk¡nÄ \S¯s¯ 

¡mÄ thK¯nepw, ImÀ ssk¡nfnt\¡mÄ 

thK¯nepw, t]mIpsa¶v \ap¡dnbmw. 

aq¶vt]cpsSbpw Zqcw kabw BteJ\§Ä 

GItZiw Nn{Xw 6.4 Â sImSp¯ncn¡p¶Xv 

t]mse ImWmw. Zqcw kabw BteJ\¯nsâ 

thKX hÀ²n¡p¶X\pkcn¨v tcJbpsS 

Ncnhv sN¦p¯pÅXmbncn¡pw.

Z
qc

w 
K

M
 

kabw(aWn¡qdnÂ)

Nn{Xw 6.3

Nn{Xw 6.4
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BteJ¯nÂ Zqc¯n\v ]Icambn 
hnØm]\w FSp¯ncps¶¦nÂ, \ap¡v 
hkvXphnsâ {]thKw I≠p]nSn¡mambn 
cp¶p. Znisb BteJ\¯nÂ kqNn¸n 
¨n«nÃmsb¶Xv \mw {i²nt¡≠XmWv. 
Bhiy§sf hm¡pIfnÂ {]tXyIambn 
{]kvXmhnt¡≠XmWv. CXns\ A§s\ 
{]kvXmhn¨nÃmsb¦nÂ hnØm]\w Hcp 

Znibnembncn¡Wsa¶v Dulnt¡≠XmWv. 

6.5.2. GI kam\, Akam\ 		

	  thKX/{]thKw

ap¼pÅ `mK¯v \mw NÀ¨ sNbvX 
Imcy¯nÂ FÃm hkvXp¡fpsSbpw thKX/
{]thKw GIkam\amWv. GIkam\  

thKX/{]thKw F¶Xv AÀ°am¡p¶Xv 
kab¯n\\pkcn¨v thKX/{]thKw 
Øncambn \nÂ¡p¶psb¶mWv. \ap¡v 
NpäpapÅ temI¯nÂ \mw ImWp¶Xv 
hkvXp¡fpsS thKX kab¯n\\pkcn¨v 
amdns¡m≠ncn¡p¶psb¶mWv. C§s\
bpÅ AhØIfnÂ Zqcw hnØm]\w ka 

bw BteJw Hcp t\ctcJbmbncn¡nÃ.

6.5.3. {]thKw kabw BteJw

Nen¨psIm≠ncn¡p¶ Hcp hkvXphnsâ 

{]thK¯nsâ ]cnamWs¯ kab¯n\v 

FXncmbn hcbv¡m³ Ignbpw, AXmWv {]

thK-kabw BteJw. Hcp {]thKw kabw 

0

2.5

10

5

12.5
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\½Ä sN¿p¶p

Rm³ sN¿p¶p

apgph³ IvfmÊns\bpw sNdnb 
{Kq¸pIfmbn hn`Pn¡Ww. sNss¶bnÂ 
\n¶v _mwKvfqcntebv¡v k©cn¡p¶ 
_knsâ BteJw  ]Tn¨v Xmsg sImSp 
¯ncn¡p¶ Imcy§Ä NÀ¨ sN¿pI:-

yy �sNs¶bv¡pw _mwKvfqcn\panSbv¡pÅ 
BsI Zqcw F{X?

yy apgph³ bm{Xbv¡mbn _kv F{X 
kabw FSp¯p? 

yy �_knsâ thKX Øncambncpt¶m? 
yy �bm{XmthfbnÂ Aev]kabw _kv   

\nÀ¯nbn«ncpt¶m? 
yy \nÀ¯nbncp¶psh¦nÂ F{X kabw 

\nÀ¯nbncp¶p. 
yy �BteJ¯nsâ NcnhpIsf t\m¡nbn«v, 

Ft¸mgmWv IqSpXÂ thK¯nem 
bncp¶psb¶v \n§Ä¡v ]dbm³ Ign 
bptam? 

yy �bm{Xm thfbnÂ _kv {]m]n¨ Gähpw 

IqSnb thKX F{XbmWv? 

Nn{Xw 6.6 Â sImSp¯ncn¡p¶ 
Imdnsâ {]thKw kabw BteJw ]Tn¨v 
Xmsg ImWp¶ tNmZy§Ä¡v D¯c§Ä 
\ÂIpI:-
yy bm{XbnepÅ DbÀ¶ {]thKw F{X 

bmWv?
yy bm{XbpsS GsX¦nepw `mK¯v {]

thKw ØncamtWm, A§s\sb¦nÂ 
AXv Ft¸mgmWv?

yy bm{Xbnep≠mb Gähpw IqSnb Xzc­
Ww F{XbmWv?  Ft¸mgmWv CXv 
D≠mbncn¡p¶Xv?

yy Ft¸mgmWv Imdnsâ thKX IpdªXv? 
yy Ahkm\ambn thKX Ipdªt¸mÄ 

D≠mb XzcW¯nsâ aqeyw F{Xbm 
bncp¶p?

yy \n§fpsS {]hÀ¯\§sf \n§fpsS 
AZv[ym]Is\ ImWn¨v Hcp hnhcWw 
t\SpI.

Nn{Xw 6.5
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BteJ¯nÂ \n¶v F´mWv \ap¡v a\Ên 

em¡m³ Ignbp¶Xv?

	 Hcp ]cntim[\ Hm«¯nepÅ Hcp 

Imdnsâ {Iaamb CSthfIfnepÅ {]thKw 

XmsgImWp¶ ]«nI {]ZÀin¸n¡p¶p. 

Ne\¯nepÅ Hcp Imdnsâ {]thKw kabw 

BteJs¯ Nn{Xw 6.6 t\m¡nbmÂ Nne 

Imcy§Ä \ap¡v a\ÊnemIpw.

	 H¶maXmbn CsXmcp t\ÀtcJbmbn 
ImWs¸Sp¶p. kab¯nsâ XpÃy CSthf 
IfnÂ Imdnsâ {]thKhpw XpÃyambn hÀ²n¡p 
¶Xmbn \ap¡v ImWmw. AXpsIm≠v ImÀ 
GIkam\ XzcW¯nemsW¶v \ap¡v 
Dd¸n¡mw. Imdnsâ XzcW¯nsâ \nc¡v          
\n§Ä¡v I≠p]nSn¡mtam? CXv sN¿m³ 
Ignbp¶Xpw Hcp Zqcw kabw BteJ¯nÂ 
\n¶v thKX I≠p]nSn¡p¶Xv t]mse 
bpamWv. 

	 DE/AD F¶o hneIsf tcJbpsS 
Ncnhv F¶p hnfn¡p¶p. {]thKw kabw 
BteJ¯nse IqSnb Ncnhv IqSnb 
XzcWs¯ ImWn¡p¶p. Nne kab§fnÂ 
XzcW¯n\v GIkam\X BhiyanÃmsX 

kab¯n\\pkcn v̈ hyXymks¸Sp¶p. 

	 Nn{Xw 6.6 Â Hcp Nen¡p¶ Imdnsâ {]

thKw kabw BteJs¯ {]ZÀin¸n¡p¶p.

6.5.4. �{]thKw - kabw 

BteJ¯nÂ \n¶v 

hnØm]\w I≠p]nSn¡p¶ 

hn[w 

F§s\bmWv Hcp {]thKw kabw 
BteJ¯nÂ \n¶v hnØm]\w I≠p      
]nSn¡p¶sX¶v \ap¡v t\m¡mw (thKX 
kabw BteJ¯nÂ\n¶v Zqcw I≠p]nSn 
¡p¶ hn[w) XmsgX¶ncn¡p¶ BteJw 
kqNn¸n¡p¶Xv 40 km/h  GIkam\ 
Ne\¯nepÅ Hcp Imdnsâ {]thlw 
kabw BteJamWv. Cu BteJ¯nÂ 
kabs¯ X  A£c¯nepw {]thKs¯ 
Y A£c¯nepw FSp¯ncn¡p¶p. {]
thKw kabw BteJw XncivNo\ambXpw 
t\À tcJbnemsW¶pw \ap¡v ImWmw (X  
A£c¯n\v kam´cambn) {]thK¯nsâ 
hne amäanÃmsX XpScp¶psb¶v CXv 
kqNn¸n¡p¶p. BteJ¯nte \oe \n 
dw ImWn¡p¶Xv t]mse t1= 1h apXÂ 
t2=3h F¶pÅXp aWn¡qÀ CSthf \mw 
FSp¡pIbmsW¦nÂ AC AYh BD  {]
thKt¯bpw, AB  AYhm CD Imebf 
hnt\bpw {]Xn\n[oIcn¡p¶p. {]th 
Kw ØncambXn\mÂ \mw {]thKs¯ 
kabw sIm≠v KpWn¡pIbmsW¦nÂ 
c≠p aWn¡qÀ ImebfhnÂ IS¶p 
t]mb Zqcs¯ \ap¡v e`n¡pw. CXv 
ZoÀLNXpc¯nsâ hnkvXoÀWs¯ (I\w 
x \ofw) {]Xn\n[oIcn¡p¶p. Hcp {]thKw 
kabw BteJ¯nepÅ hnkvXoÀ®w 
hnØm]\s¯ {]Xn\n[oIcn¡p¶psb¶v 
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t1 t2

{]hr¯n 6.6
]cntim[\ Hm«¯nepÅ Hcp Imdnsâ {]
thKw - kabw BteJw ]Tn v̈ XmsgbpÅ 

tNmZy§Ä¡v D¯c§Ä \ÂIpI:-
yy ��t1 = 10 sk¡âpw t2 = 20sk¡âpw
yy kab CSthfIfnepÅ {]thK¯nse 
amäw F{XbmWv?

yy t2- t1 kab CSthf F{XbmWv?
yy XzcW¯nsâ hne I≠p]nSn¡m\p 
Å kq{XhmIys¯ HmÀan¡pI. kq 
{XhmIys¯ HmÀan¡m³ \n§Ä 
Ignbp¶nÃmsb¦nÂ ]pkvXIw ]cn 
tim[n¨v I≠p]nSn¡pI. aäp Btcm 
Spw tNmZn¡msX \n§Ä Xs¶ sN¿m      
\mbn {ian¡pI.         

yy XzcW¯nsâ aqeyw F{XbmWv? 
yy (kq{XhmIyw D]tbmKn¨v IW¡v 
¡q«pI) 

yy Cu AhØbnÂ XzcW¯nsâ am{X 
F´mWv? 

yy \n§fpsS {]hÀ¯\§sf \n§fpsS 
A²ym]Is\ ImWn¨v Hcp hnhcWw 

t\SpI. 

Nn{Xw 6.7

sNbvXv ]Tn¡mw
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\ap¡v Dd¸n¡m³ Ignbpw. {]thKw 
ØncaÃmsb¦nÂ t]mepw CXv icnbmbncn¡pw. 
Nn{Xw 6.8 Â sImSp¯ncn¡p¶ BteJs¯ 
\ap¡v t\m¡mw. t1 = 4  aWn¡qÀ apXÂ  
t2 = 8  aWn¡qÀ hscbpÅ Ime CSthfbnepÅ 
hnkvXoÀ®s¯ ImWWsa¦nÂ, hnkvXoÀ 
®s¯ ZoÀLNXpcambpw {XntImWambpw  

]ncnt¡≠XmWv.  
(40x4)+ (½ X4X40)=160+80=240KM

CXmbncn¡pw hnkvXoÀ®w.

6.6. Ne\ kaoIcW§Ä

hnØm]\w, XzcWw apXembh 

I≠p]nSn¡p¶Xn\mbn BteJw hc¨v 

hnkvXoÀ®w Ncnhv F¶nh I≠p]nSn¡p¶ 

Xn\v ]Icambn Nne kaoIcW§Ä D]

tbmKs¸Sp¯n Cu hneIsf I≠p]nSn¡mw.

CXnÂ ‘U’  F¶Xv BZy{]thKw, ‘V’  
A´{]thKw, ‘a’  XzcWw ‘s’  hnØm]\
hpw BIp¶p. 

Cu kaoIcW§sf BteJ¯nÂ \n¶v 
\ap¡v hypÂ¸mZn¸n¡m³ Ignbpw.  Nn{Xw 
6.9 Â DÅ {]thKw kabw BteJ¯nÂ 
A  F¶ _nµphnÂ {]thKw ‘U’  F¶Xv 
B  F¶ _nµphnÂ {]thKw ‘ V’   Bbn 
amdp¶p. A  bnÂ \n¶v c≠v ew_§sf 
H¶v  X  A£¯ntebv¡pw (AC) asäm¶v 
Y A£c¯nte¡pw (AD)  hcbv¡pI. CXp  
t]mse B bnÂ \n¶pw ew_§sf hcbv¡pI 
(BE, BF) 

AG   F¶Xv A bnÂ\n¶v  BE  tebv¡p 

hc¨ ew_amIp¶p. 

\nivNnX kab¯nepÅ {]thK¯nsâ 

kaoIcW§Ä

\nÀhN\w A\pkcn¨v, 

]XoI§Ä D]tbmKn¨v \mw amän 

FgpXnbmÂ \ap¡v e`n¡p¶Xv.

XzcWw = Ncnhv = 

			     

BG

   		  a = (v-u)/t
CXnÂ amän FgpXnbmÂ,
v = u + at F¶p e`n¡pw

Hcp\nÝnX kab¯n\v tijapÅ 

hnØm]\¯nsâ kaoIcWw

c≠mw kaoIcWw e`n¡p¶Xn\mbn 
hnØm]\w S  ImtW≠XmWv. S  F¶Xv 
AB  tcJbv¡p IogpÅ  hnkvXoÀ®amWv. 
CXv e`n¡p¶Xn\mbn ZoÀLNXpcw ACEG 
{XntImWw  AGB  F¶nhsb Iq«Ww. 
ZoÀLNXpcw ACEG bpsS hnkvXoÀ®w 
e`n¡p¶Xn\mbn AC (BZy {]thKw U) AG 
(FSp¯ kabw t) F¶nhsb KpWnt¡≠­
XmWv. CXv ut bv¡v kaamWv. CXnt\mSvIqsS 
{XntImWw AGB bpsS hnkvXoÀWs¯ 
AXmbXv Dbc¯nsâ ]IpXnsb KpWn 
t¡≠XmWv. AG  F¶Xv FSp¯ kabw 
t  BIp¶p. {XntImW¯nsâ Dbcw BG  
F¶Xp {]thKamäw V-U  BIp¶p. CXv      

at bv¡v XpÃyamWv. 

AD
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G
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Y

kabw
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v = u + at
s = ut + ½ at2

 v2 – u2 = 2as

AG

ABEC bpsS hnkvXoÀ®w = ACEG bpsS 
hnkvXoÀ®w + AGB bpsS hnkvXoÀ®w

Nn{Xw 6.10

    {]thl amäw

      kabw
    A´y {]thlw - BZy {]thlw

        FSp¯ kabw

=

=
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Hcp {]tXyI Øm\¯pÅ {]thK¯nsâ 

kaoIcWw 

BteJ¯nÂ,
hnØm]\w = kaew_Iw CAB bpsS 

hnkvXoÀWw

(kahmIy¯nÂ \n¶v t 
bpsS hnesImSp¯mÂ

v = u+ at)

`qKpcpXz XzcWw

Hcp hkvXphns\ apIfntebv¡v Fdnbp 
t¼mÄ \ap¡v F´mWv \nco£n¡m³ 
Ignbp¶Xv? 

	 hkvXphnsâ {]thKw kmh[m\w 
IpdbpIbpw CXv ]camh[n Dbc¯nÂ 
F¯pt¼mÄ {]thKw ]qPyamhpIbpw 
sN¿p¶p. XpSÀ¶v hkvXp XdbnÂ F¯p 
¶Xv hsc AXnsâ {]thKw kmh[m\w 
hÀ²n¨psIm≠ncn¡pw. Xmtgm«pÅ ZnibnÂ 
`qKpcpXzw ImcWw hkvXp Øncamb Hcp 
XzcW¯nembncn¡pw. apIfntem«pÅ 
ZnibnÂ {]thlw kmh[m\w Ipdªv 
hcp¶Xpw Xmtgm«pÅ ZnibnÂ {]thKw 
kmh[m\w IqSpXÂ Øncamb XzcWaqe 
amWv. Xmtgm«pÅ Cu Øncamb XzcWs¯ 
`qKpcpXz XzcWw F¶p ]dbp¶p. CXns\ 
g  F¶ A£cw  sIm≠v kqNn¸n¡p¶p. 
‘g’ bpsS icmicn aqeyw 9.8 m/s2 BIp¶p. 
apIfntebv¡v Fdnbp¶ Hcp hkvXphnsâ 
{]thKw Hmtcm sk¡ânepw 9.8 m/s Bbn 
IpdbpIbpw Xmtg¡v hogp¶ Hcp hkvXp 
hnsâ {]thKw Hmtcm sk¡ânepw 9.8 m/s  
Bbn hÀ²n¡pIbpw sN¿p¶p. `qKpcpXz 
XzcWw Hcp Ønc kwJy BbXn\mÂ, 
Xmtg¡v hogp¶tXm, apIfntebv¡v Fdnbp 
Itbm sN¿p¶ GsXmcp hkvXphnepw Ne\ 

¯nsâ kaoIcWw {]tbmKn¡m³ Ignbpw.

6.7. hÀXpf  Ne\w

6.7.1. �GIkam\  hÀXpf Ne\w

hr¯mImc ]mXbneqsSbpÅ Hcp 

hkvXphnsâ Ne\s¯ hÀXpf Ne\w 

F¶p ]dbp¶p. hÀXpf Ne\¯n\pÅ 

Nne DZmlcW§Ä :-

•	 �A¶eqªmenÂ Ccn¡p¶ HcmÄ hÀXpf 

]mXbnemWv k©cn¡p¶Xv.

•	 hr¯mImc tdmUneqsStbm, hfª ]mX 

bntem k©cn¡p¶ Hcp ImÀ hÀ¯pf 

Ne\s¯ ]n´pScp¶p. 

•	 \yq¢nbkn\v NpäpapÅ CeIvt{SmWnsâ 

k©mcw 

•	 Hcp NcSnsâ A{K¯v Hcp IÃv sI«n 

NpgäpI. ImbnI cwK¯v CXns\ 

tlaÀt{Xm F¶p hnfn¡p¶p. 

bYmÀ° PohnX¯nÂ Nne hkvXp¡Ä 

icnbmb hÀXpf Ne\w ]n´pScp¶nÃ. 

DZmlcWambn CeIvt{SmWpItfm, kqcys\ 

hebw hbv¡p¶ {Kl§tfm hÀXpf 

Ne\¯nÂ k©cn¡p¶nÃ. ]qÀ®amb 

Hcp hr¯mImc]mXbneqsS Hcp hkvXp 

GIkam\ thKXbnÂ Nen¡pIbmsW¦nÂ  

\ap¡Xns\ GIkam\ hÀXpf Ne\w 

F¶p hnfn¡mw. Cu `mK¯v icnbmb 

GIkam\ hÀXpf Ne\s¯¸än \ap¡v 

NÀ¨ sN¿mw. 

6.7.2. �A`ntI{µ XzcWw

GIkam\ hÀ¯pf Ne\w F¶Xv 

hkvXphnsâ thKXbnÂ amäw hcp¶nÃ. 

F¶mÂ Zni XpSÀ¶v amdnsIm≠ncn¡pw. 

Zni amdp¶Xn\mÂ {]thKhpw amdnsIm­

≠ncn¡psa¶v \ap¡v ]dbm³ Ignbpw. 

kab¯n\\pkcn¨v {]thKw amdp¶Xn       

\mÂ, {]thKamäw XzcWs¯ D≠m¡p¶p. 

am{XaÃ GIkam\ thK¯nepÅ Hcp 

hkvXphnsâ Zni GIkam\ambn amdnbmÂ, 

AXnsâ XzcWw GIkam\¯nemsW¶v \

ap¡v  Dd¸n¡mw. F§s\bmWv XzcW¯nsâ 

kahmIys¯ D≠mIp¶sX¶pw XzcWw 

Hcp ØnckwJybmsW¶pw \n§Ä 11 mw 

¢mÊnÂ ]Tn¡pw. GIkam\ hÀ¯pf 

Ne\¯n\v ImcWamb Cu GIkam\ 

XzcWs¯ A`ntI{µ XzcWw F¶p ]

dbp¶p. A`ntI{µ XzcWw Ft¸mgpw 
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{]thK¯nsâ Znibvv¡v ew_ambpw 

hymkmÀ²¯neqsS tI{µs¯ t\m¡nbpw 

{]hÀ¯n¡p¶p. CXn\pÅ ImcWw \n§Ä 

¡dnbmtam?  Aev]kabw CXns\¸än 

BtemNn¨n«v ]pkvXI¯nÂ X¶ncn¡p¶ 

ImcWhpambn H¶p ]cntim[n¡pI.

c≠p ImcW§Ä.. .

1.	XzcWw {]thK¯nsâ ZnibnÂ           

{]hÀ¯n¨mÂ {]thK¯nsâ (thKX) 

]cnamWhpw amdpw. thKX amdmsXbncn 

¡Wsa¦nÂ, XzcWw {]thK¯n\v 

ew_ambn {]hÀ¯n¡Ww.

2.	{]thKs¯ Ipdn¡p¶ A¼v ASbm­

fw hr¯¯n\v kv]ÀiIambncn¡pw. 

CXn\v ew_ambn hcbv¡p¶ tcJ 

XoÀ¨bmbpw Bcw (hr¯¯neqsS 

IS¶pt]mIp¶) Bbncn¡pw. Hcp hr¯ 

¯nsâ khntijX A\pk cn¨v kv]

ÀitcJ Bc¯n\v ew_ambncn¡pw.

6.7.3 A`ntI{µ_ew

Hcp NcSnsâ A{K v̄ Hcp IÃv sI«n 

AXns\ hr¯mImc ]mXbnÂ NpgäpI. IÃv 

hr¯mImc]mXbnÂ \nev¡p¶Xn\mbn \n 

§Ä AXnÂ Hcp _ew {]tbmKn¡p¶psb¶v 

\n§Ä¡v a\Ênem¡mw. (Nn{X n̄Â A¼v 

ASbmfw sImSp n̄cnbv¡p¶ ZnibnÂ) \n§Ä 

NcSns\ hnSpIbmsW¦nÂ, NcSnt\mSv IqsS 

IÃpw Nn{X n̄Â ImWn̈ ncn¡p¶Xpt]mse 

Hcp t\ÀtcJbnÂ ]d¶v t]mIpw. (hr¯ n̄sâ 

kv]ÀiI n̄eqsS) hkvXphns\ hÀXpf 

Ne\w \S¯m³ klmbn¡p¶ Cu _es¯ 

A ǹtI{µ_ew F¶p ]dbp¶p. A ǹtI{µ_

ew {]thK n̄\v ew_ambpw, Ft¸mgpw 

Bc n̄eqsS hr¯ n̄sâ tI{µ n̄tebv¡v 

{]hÀ n̄¡p¶p. _ew, XzcWw F¶nhsb¸än 

IqSpXembn DbÀ¶ ¢mÊpIfnÂ \n§Ä ]Tn 

¡pw.

DZmlcW§Ä

1. 	\qenÂ sI«nbn«pÅ IÃv hÀXpf ]Y 

¯nÂ Npgäpt¼mÄ A`ntI{µ_ew \q 

enÂ henhv _eambn A\p`hs¸Spw.

2. 	Hcp ImÀ hfhpÅ tdmUnÂ Xncnbpt¼mÄ 

tdmUn\pw, Sbdn\pw CSbnepÅ LÀjW 

_ew A`ntI{µ_es¯ \ÂIp¶p.

3. 	\yq¢nbÊn\v Npäpambn CeIvt{SmWpIÄ 

Npäpt¼mÄ, \yq¢nbÊn\pw CeIvt{SmWn 

\pw CSbnepÅ CeIvt{SmÌmänIv _ew 

A`ntI{µ_es¯ \ÂIp¶p.

Nn{Xw 6.11
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amXrI aqey\nÀ®bw
hn`mKw A

1.  X¶n«pÅ thKXIsf BtcmlW{Ia¯nÂ FgpXpI.

(7 m/s, 15 km/h, 2 In.ao / an\näv, 0.1 ao/anÃnsk¡â v)
2. 	Hcp hkvXp \nÝemhØbnÂ \n¶v Nen¨p XpS§p¶p. 2 sk¡âpIÄ¡p tijw AXnsâ 

XzcWw hnØm]\¯n\p _______ Bbncn¡pw. 

	 (]IpXn, Cc«n, \mepaS§v, \menÂ Hcp`mKw) 

3. 	Zq-cw-þ-k-abw Bte-J-¯nse GsX-¦nepw _nµp-hn-epÅ Ncnhv \ÂIp- ¶-Xv _______ 
	 (Xz-c-Ww,-hn-Øm-]-\w,-{]-th-Kw,-k-a-bw)

4.	 {]th-Kw-þ-k-abw Bte-J-¯nÂ hnkvXoÀ®w {]Xn-\n-[o-I-cn-¡p-¶Xv Hcp Nen-¡p¶ hkvXp-
hn-sâ _______ s\-bm-Wv. 

5. 100 m Hm«aÕc¯nÂ hnPbn A´na _nµphnÂ F¯nt¨cp¶Xn\v 10  sk¡â v FSp¡p¶p. 
hnPbnbpsS icmicn thKX  _______ BIp¶p.

	 (5 m/s, 10 m/s,  20 m/s, 40 m/s)
6.-	 hn-Øm-]\w ]qPyhpw F¶mÂ k©-cn¨ Zqcw ]qPy-a-Ãm-¯-Xp-amb Ne-\-¯n\v Hcp DZm-l-

cWw Xcp-I.

7.-	 Xz-cWw Hcp kZni Af-hm-tWm, AZn-i-A-f-hm-tWm?

8.-	 Hcp hkvXp-hnsâ {]th-K-am-tWm, Xzc-W-amtWm AXnsâ Ne-\-¯nsâ Znisb \nÀ®-bn-
¡p-¶-Xv.

9.-	 Øn-c-amb Xzc-W-¯nÂ Nen-¡p¶ Hcp hkvXp-hnsâ hnØm-]-\w-þ-k-abw Bte-J-¯nsâ 
kzm`mhw F´m-Wv.

hn`mKw B
1. 	]«nI ]qÀ¯oIcn¡pI. 

Ne\w
a) XzcWanÃm¯ 

Ne\w

b)Akam\ XzcWt¯mSv 

IqSnb Ne\w

c) GIkam\ XzcWt¯mSv 

IqSnb Ne\w

BteJw

kabw

(A) (B) (C)

{]
t
h

K
w

{]
t
h

K
w

{]
t
h

K
w

kabw kabw

ii) BteJ\w B bnse XzcW¯nsâ aqeyw F{X? 

{Ia 

\¼À
`uXnI AfhpIÄ am{X

1 {]thKw

2 XzcWw

3 tImWob hnkvYm]\w

4 tImWob {]thKw

2.   �i) X¶ncn¡p¶ BteJ§sf AhbptSXmb Ne\hpambn tNcpw]Sn tNÀ¡pI.
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3.	 20 m/s Â k©cn¡p¶ Hcp tamt«mÀ ssk¡nfnsâ XzcWw 4m/s2 BWv. tam«mÀ ssk¡n 
fnsâ {]thKs¯¸än CXv F´mWv hniZoIcn¡p¶Xv.

4.	 Hcp _kv sNss¶ sk³{SenÂ \n¶v 45 an\näpIÄ sIm≠v 20 km Zqcw k©cn¨v 
hnam\¯mhf¯nÂ F¯p¶p.

	 i) �icmicn thKX F´mWv?  ii) bYmÀ° thKX icmicn thKXbnÂ \n¶v 
hyXymks¸Sp¶sX´psIm≠v ?

5. �{]kvXmh\ : GIkam\ hÀXpf Ne\¯nÂ hyXykvX _nµp¡fnepÅ {]thK¯nsâ 
]cnamWhpw Znibpw Htct]msebmbncn¡pw. taÂ¸dªcn¡p¶ {]kvXmh\ icntbm 
sXtämsb¶v ]cntim[n¡pI. ImcWw Is≠¯pI.

6.-	 Hcp t\Àtc-J-bnÂ k©-cn-¡p¶ Hcp ImÀ 10 sk¡â v sIm≠v Ing-t¡m«v 1 In.-ao.-Zqcw      
]n¶n-Sp-¶p. i) Imdnsâ thKX I≠p-]n-Sn-¡pI. ii) Im-dnsâ {]th-Kw-þ-I≠-p-]n-Sn-¡pI.

7.-	 Hcp hnZymÀ°n Ahsâ ho«nÂ \n¶v kvIqfn-te¡v 5In.-ao./aWn¡qÀ GI-k-am\ thK-X-bnÂ 
k©-cn v̈ F¯m³ 15 an\näv FSp¯p. Ahsâ hoSv apXÂ kvIqÄ hsc-bpÅ Zqc-sa-{X?

8.-	 Hcp IWn-I-bpsS thKX Ønc-am-Wv. CXn\v XzcWw Dt≠m? Hcp-Zm-l-cWw klnXw         
\ymbo-I-cn-¡p-I.

9.-	 Hcp Ip«n A B C D F¶ ]mX-bn-eqsS Nen-¡p-¶p. Cu Ip«n k©-cn-¡p¶ BsI Zqcw F{X? 
Ahsâ BsI hnØm-]\w F{X?

5
0
 m

D

CB

A

2
0
 m

40 m

10.-	Xmsg sImSp-¯n-cn-¡p¶ {]kvXm-h-\-IÄ icn-tbm, sXtäm.

	 a)  	`qKp-cp-Xz-¯mÂ kzX-{´-ambn hogp¶ Hcp IW-¯nsâ {]th-Kw-þ-k-abw BteJw 	

  	 A£-¯n\v kam-´-c-am-bpÅ Hcp t\ÀtcJ Bbn-cn-¡pw.

	 b) 	 Hcp IW-¯nsâ {]th-Kw-þ-k-abw BteJw t\Àtc-J-bn-ep-Å-Xpw,-k-ab A£-¯n-	     	

     te¡v Ncn-ª-Xp-am-bmÂ,-hn-Øm-]-\w-þ-k-abw Bte-Jhpw Hcp t\Àtc-J-bm-bn-cn-¡pw.

11.	-{]-th-Kw-þ-k-abw Bte-J-¯nsâ D]-tbm-K-§sf kqNn-¸n-¡p-I.

12.-	Hcp ImÀ \nÀ½m-Xm-hv, Xsâ hml-\-§-fn-epÅ t{_¡p-IÄ hsc sa¨-am-bXpw Ah           

{]tbm-Kn-¡p-t¼mÄ Xs¶ ImÀ \nÂ¡p-Ibpw sN¿p-sa¶ ]ckyw sImSp-¡p-¶p. CXn-s\-

¸än \ncq-]Ww \S-¯p-I.

13.-	Hcp hkvXp-hnsâ thKX EWm-ßIw BIm³ Ign-bptam?

14.-	 q-an-bpsS D]-cn-X-e-¯nÂ FÃm-bn-S¯pw 'g' bpsS aqeyw. Xpey-am-bn-cn-¡pw. Cu {]kvXm-h\ 

icn-bmtWm?

15.-	Hcp ImÀ \nÝ-em-h-Ø-bnÂ \n¶v Nen¨p XpS-§p-t¼mÄ 0.05 aWn-¡q-dnÂ 180 m/s                  
a) {]thKw t\Sp-¶p.  CXnsâ XzcWw Ip-]n-Sn-¡p-I.
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1. ‘A’ bnÂ \n¶v Hcp \mWbw 3 m/s  {]thK¯nÂ apIfntem«v Fdnbp¶p. 

a) AB bneqsSbpw DE bneqsSbpw ‘C’ bnepapÅ {]thK¯n\v F´v kw`hn¡p¶p? 

b) AC bneqsSbpw, DE bneqsSbpapÅ \mWb¯nsâ XzcW¯n\v F´v kw`hn¡p¶p? 

c) A bv¡pw E bv¡pw CSbnÂ \mWbw IS¶Zqchpw ew_hnkvYm]\hpw F{X?

hn`mKw C

A B
C

D
E

F

2. Hcp ]mXbneqsS Dcpfp¶ Hcp ]´nsâ Øm\§sfbmWv Nn{X¯nÂ ImWn¨ncn¡p¶Xv. 

]´v Hcp Øm\¯v \n¶v asämcp Øm\t¯bv¡v Dcpfm³ 0.5  sk¡â v FSp¯p.

a)  ]´nsâ Ne\w GIkam\amtWm, Akam\amtWm F¶v {]kvXmhn¡pI. 

b)  2.5 sk¡â v sIm≠v ]´v k©cn¨ Zqcw F{XbmWv? 

c)   A bnÂ \n¶v F  hscbpÅ ]´nsâ icmicn {]thKw I≠p]nSn¡pI.

(ii) HcmÄ GWnbneqsS X«n\v apIfntebv¡v IbdpIbpw, Xmtgbv¡v Cd§pIbpw sN¿p¶p.

3. sImSp¯ncn¡p¶ ØnXnI§fnse Ne\§sf ]cnKWn¡mw.

(i) Nen¡p¶ ImÀ
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a) 	 apIfnÂ sImSp¯ncn¡p¶ GsXms¡ ØnXnIfnemWv hkvXphnsâ 

hnkvYm]\w ]qPyw BIp¶Xv. 

b)  \n§fpsS D¯cs¯ \ymboIcn¡pI.

(iii) ]´v Hcp {`aWw ]qÀ¯oIcn¡p¶p.

4. X¶ncn¡p¶ BteJ¯nÂ Hcp Imdnsâ Ne\s¯ ImWn¨ncn¡p¶p.

	 a)  apIfnÂ sImSp̄ ncn¡p¶ BteJ n̄Â OA, AB  F¶nhbnÂ \n¶v F´mWv           	
   \n§Ä A\pam\n¡p¶Xv. 

	 b)  OA, AB   F¶nhbneqsSbpÅ Imdnsâ thKX F{X ?

t
h

K
X

kabw

5. BteJcoXnbnÂ Ne\¯nsâ aq¶v kaoIcW§Ä hypÂ¸mZn¸n¡pI.

6.-	 X-¶n-cn-¡p¶ Nn{Xw Hcp hkvXp-hnsâ {]thKw - kabw Bte-Js¯ {]ZÀin-¸n-¡p-¶p.

A

a

B C

D

10

20

30

40

2 4 6 8 100

	 a) GXv kab CS-th-f-bn-emWv hkvXp-hnsâ Ne-\-¯nÂ XzcWw D≠m-Ip-¶-Xv?

	 b) `mKw (a) bnÂ kqNn-¸n-¡p¶ kab CS-bthf-bnÂ hkvXp k©-cn¨ Zqcw F{X?

	 c)  `mKw (a) bnepÅ kabw CS-th-f-bnÂ hkvXp k©-cn¨ Zqcw F{X?

7.-	 Xmsg sImSp-¯n-cn-¡p¶ hmIy-§sf ]qÀ¯o-I-cn-¡pI

	 a) Hcp hkvXp-hns\ 1000 m/s {]th-K-¯nÂ  Ip¯s\ apI-fn-te¡v Fdn-bp-¶p. hkvXp 

Gähpw apI-fnÂ F¯p-t¼m-gpw, Xmtg¡v hogp-t¼mgpw CXnsâ {]th-Kw _______B-bn-cn-

¡pw.

	 b) hkvXp GI-k-am\ {]th-K-¯nÂ Nen-¡p-t¼mÄ AXnsâ Xzc-Ww _______-B-bn-cn-¡pw.

	 c) Hcp Xoh≠n a F¶ tÌj-\nÂ \n¶v b F¶ tÌj-\n-te¡v 100km/h {]th-K-¯n-epw, 

XncnsI b bnÂ \n¶v a bnte¡v 80km/h {]th-K-¯nepw k©-cn-¡p-¶p. CXnsâ bm{X-bn-

epÅ icm-icn {]th-Kw _______Dw,- i-cm-icn thK-X _______Dw BIp-¶p.
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1.	tKmf¯nsâ Npäfhnsâ `mK¯p≠mIp¶ Nm]¯ns\ Hcp hnZymÀ°n Af¡p¶p. 

CXv tI{µ¯nÂ Hcp tdUnb³ tIm¬ D≠m¡p¶ hymkmÀ²¯nsâ aq¶v aS§mWv. 

Chsâ D¯cw icnbmtWm? \oXoIcn¡pI. 

2.	Hcp s]¬Ip«n Hcp R≠nsâ Ne\s¯ \nco£n¡pIbmWv. CXv Hmtcm kab¯pw 

2 cm ap³t]m«pw 1 cm ]ndIntem«pw Nen¡p¶p. R≠n\v  1 cm  Nen¡m³ 1 sk¡â v 

FSp¡p¶p. Bcw`_nµphnÂ\n¶v 5 skao AIsebpÅ Hcp _nµphnÂ sXmSp¶Xn\v 

F{X kabw FSp¡psa¶v Hcp {Km^v hc¨v I≠p]nSn¡pI. 

3.	Hcp IWnI Hcp hÀXpf ]Y¯neqsS Hcp ØncthKXbnÂ Nen¡p¶p. CXv 

XzcWamtWm? \n§fpsS D¯c¯n\v ImcWw XcnI. 

4.	Xmsg X¶ncn¡p¶ ]«nIbnÂ\n¶v BteJ¯nsâ BIrXn ]cntim[n¡pI.

v (m/s) 0 20 40 40 40 20 0

t (s) 0 2 4 6 8 10 12

5.	70 m hymkmÀ°apÅ hr¯mImc ]mÀ¡nÂ Hcp s]¬Ip«n Hcp _nµphnÂ \n¶v AtX 

_nµphnÂ Xncns¨¯p¶p. Øm\m´chpw, IS¶ Zqchpw kaamtWm? \ymboIcn¡pI.

6.	Xmsg X¶ncn¡p¶ Ne\§sf \nco£n¨v Ahsb GIkam\ Ne\w, Akam\ 

Ne\w, hÀXpf Ne\w F¶n§s\ hÀ¤oIcn¡pI. Hcp ImÂ]´v Ifn¡mcsâ Ne\w, 

Hcp ^m\nsâ Ne\w, Hcp Ddp¼nsâ Ne\w, \Kc¯nse Hcp _Ênsâ Ne\w, N{µsâ 

Ne\w, Kmednbnse ImgvN¡mÀ, Hcp LSnImc¯nsâ kqNnIfpsS Ne\w.

7.	12 sk¡ânÂ 20 m/s Â \n¶v 80 m/s Bbn«v hÀ²n¡p¶ Hcp Imdnsâ hnØm]\w 

ImWpI.

At\z-jn¨v I≠p-]n-Sn-¡p-I.

Books:	     1. General Physics - �Morton M. Sternhein - Joseph W. Kane  - John Wiley
	       2. Fundamentals of Physics – �David Halliday, Robert Resnick & John Wiley

Webliography: �http://www.futuresouth.com 

http://www.splung.com
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BÀ¡anUokv ({InkvXp ap³]v 287 - {In. ap³]v 212) At±l¯nsâImes¯ {Ko¡v 
XXzNn´Icnsemcmfpw KWnXimkv{XÚ\pw `uXnIimkv{XÚ\pw b{´imkv{XÚ         
\pw I≠p]nSn¯¡mc\pw hm\\nco£WI\psams¡bmbncp¶p. ØnXnhnÚm\¯nse            
(\nivNehkvXp¡sf kw_Ôn¨pÅ `uXnIimkv{Xw) {ZhØnXn imkv{X¯nsebpw (\n 
ivNemhØbnepÅ {ZmhI§sf Ipdn¨pÅ imkv{Xw) ]e {][m\s¸« XXz§fpw At±lw 
I≠p]nSn¡psIbpw Ahsb {]mhÀ¯nIam¡pIbpw sNbvXp. At±l¯nsâ ]nXmhv Hcp 
tPymXnimkv{XÚ\pw sskdmIvkv cmPy¯nsâ cmPmhmb slbvtdmbpsS Hcp kplr¯pw 
_Ôphpw Bbncp¶p. A¡me¯v hnZyA`yknbv¡p¶Xn\pÅ tI{µambncp¶ CuPn]vXnse 
AeIvkm³{UnbmbnÂ \n¶pw At±lw ]cnioe\w t\Sn. 

	 CuPn]vXnse \ne§fnÂ Xmgv¶ {]tZi§fnÂ \n¶pw Pew DbÀ¯n s¡m≠ph¶v 
DbÀ¶ {]tZi§fnÂ PetkN\w sN¿p¶Xn\mhiyamb Pe]ncnbmWn (Water Screw) At±lw 
I≠p]nSn¨p. Dt¯meI¯nsâ XXz§Ä At±lw I≠p]nSn¨p.  F¶n«t±lw Xs¶ cmPmhn 
t\mSv C{]Imcw HutZymZnIambn {]kvXmhn¡pIbpw sNbvXp. cmPmth F\n¡v Hcp \ofapÅ 
ZÞpw AXv Øm]n¡m³ Hcp Øehpw Xcq. AXv Øm]n¨v Cu temI¯ns\¯s¶ Rm³ 
Nen¸n¡pw. At±lw ]e bm{´nI D]IcW§fpw I≠p]nSn¨p. 

	 At±l¯nsâ hfsc {][m\s¸« I≠p]nSn¯§fnsem¶mb, PeØnXn b{´¯nse 
hfsc {][m\s¸« XXz§fnsem¶ns\ At±l¯nsâ Imetijw BÀ¡anUokv XXzw F¶v   
]p\:\maIcWw sNbvXp. Cu XXzw I≠p]nSn¡p¶Xpambn _Ôs¸«v hfscb[nIw P\{]oXn 
t\Snb hmbn¡m³ hfsc  ckIcamb Hcp IYbp≠v. 

	 IY C§bmWv {Ko¡v cmPmhv ssZh¯n\v kaÀ¸n¡p¶Xn\mbn kzÀ®w sIm≠v Hcp 
IncoSw \nÀ½n¡p¶Xn\mbn Hcp kzÀ®¸Wn¡mct\mSv BÚm]n¨p. ]Wn¡mc³ IncoSw 
]WnXp \ÂInbt¸mÄ A¶s¯¡me¯v hneIpdª temlambn IcpXnbncp¶ shÅn 
temlw IqsS kzÀ®¯ns\m¸w IeÀ¯n IncoSw ]WnXncnbv¡msa¶v cmPmhn\v Hcp kwibw 
tXm¶n. AXns\¡pdn¨v At\zjn¨v I≠p]nSn¡m³ cmPmhv BÀ¡anUoknt\mSv ]dªp. 
BÀ¡anUokn\p ap¶nepÅ shÃphnfn B IncoSw \in¸n¡msX, bmsXmcp tIm«hpw X«msX 
AXnÂ kzÀ®t¯msSm¸w shÅn IeÀ¯nbn«pt≠m F¶p I≠p]nSn¡pI F¶Xmbncp¶p. 

hnImc Pohnbmb BÀ¡anUokv {iaIcamb Cu tNmZy¯n\pÅ D¯cw Xncbp¶ 
HcpZnhkw Ipfn¨p sIm≠ncp¶t¸mÄ At±l¯n\v icnbv¡psamcp Bibw Is≠¯\mbn. 
Pe¯nÂ ap§n¡nS¡pt¼mÄ Pe\nc¸pbÀ¶v Pew IhnsªmgpIp¶Xmbn At±l¯nsâ 
{i²bnÂs¸«p. Htc`mcapÅ hyXyØ ]ZmÀ°§Ä  sIm≠v \nÀ½n¨hkvXp¡Ä Pe¯nÂ 
Xmgv¯pt¼mÄ hyXykvX AfhpIfnÂ Pes¯ BtZiw sN¿p¶psh¶v hfsc thK¯nÂ 
At±l¯n\v Xncn¨dnbm\mbn. I≠p]nSn¯¯nÂ hfscb[nIw Bthi`cnX\mb At±lw 
shÅw\nd¨ ]m{X¯nÂ \n¶pw NmSnbnd§n Xm³ hkv{Xw [cn¨n«nÃ. F¶Xpt]mepw ad¶v 
bptd¡ bptd¡ F¶p¨¯nÂ hnfn¨psIm≠v sIm«mc¯ntebv¡v HmSn F¶mWv ]dbs¸Sp¶Xv. 
{]mNo\ {Ko¡nÂ bptd¡ F¶Xn\À°w  Rm³ I≠p]nSn¨p F¶mWv. At±lw IncoSw D≠m¡m 
\mbn \ÂInb ip²amb kzÀ®as{Xbpw cmPmhnsâ JP\mhnÂ \n¶pw hm§n. Hcp ]m{X¯nÂ 
hnfp¼phsc Pew \nd¨tijw IncoShpw, kzÀ®¡«nIfpw Pe¯nÂ \nt£]n¨p. IncoShpw 
kzÀ®¡«nIfpw BtZiw sN¿p¶ Pe¯nsâ Afhv hyXykvXamsW¦nÂ IncoSw ip²amb 
kzÀ®w sIm≠Ã \nÀ½n¨ncn¡p¶sX¶v hyIvXambn a\Ênem¡mw. XnI¨pw kaÀ°ambn ]co 
£W¯nsâ ^esa´msW¶v CXphscbpw Adnhmbn«nÃ. F¶mÂ ]co£W¯nsâ ^eambn 
]pd¯dnbs¸«Xv I≠p]nSn¯s¯¡pdn¨pÅ IYbpw XXzhpw am{XamWv. 

	 BÀ¡anUokns\ XnI¨pw Bthiw sImÅn¨ Cu XXzw GXmWv? \ap¡v I≠p]nSn 
¡mtam ?
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7.1. {ZmhI§fnse aÀ±w 
ho≠pw ap³t]m«v t]mIp¶Xn\p ap³    

]mbn {ZmhI§sf¡pdn¨v \½Ä CXphsc 
]Tn¨ Nne hkvXpXIÄ \ap¡v HmÀ½bnÂ 
sIm≠phcmw.  
7.1.1.	 aÀ±hpw Bghpw

Hcp {ZmhI¯n\pÅnÂ 
GsXmcp _nµphnsebpw aÀ 
±w Bgw hÀ²n¡p¶Xn\\p 
kcn¨v hÀ²n¡p¶p. aÀ±w 
{ZmhI¯nsâ D]cnXe¯nÂ 
\n¶pÅ ew_Zqcs¯ am 
{Xw B{ibn¨ncn¡p¶p. 
AXmbXv ew_Zqc¯n\\p kcn¨v aÀ±hpw 
hyXymks¸Sp¶p. imkv {Xob ]cambn aÀ±w, 
Bg¯n\v {Iam\p      ]mX¯nemsW¶v \
ap¡v ]dbmw. CXns\ KWnX]cambn C{]
Imcw FgpXm hp¶XmWv.:-  

 
ChnsS P aÀ±hpw d Bghpw BIp¶p.

7.1.2.	 {ZmhI¯n\pÅnÂ Hcp _nµp 
hnse aÀ±¯nsâ Zni

{ZmhI¯n\pÅnÂ Hcp _n 
µphnse aÀ±w FÃmZniIfnepw 
{]hÀ¯n¡p¶psh¶v  ]co£ 
W§Ä hyIvXam¡p¶p. {Zmh 
I¯nse aÀ±w AXv DÄs¡m≠n 
cn¡p¶ ]m{X¯nsâ BIrXn 
sbtbm, hen¸s¯tbm hnkvXoÀ®s¯ 
tbm B{ibn¨ncn¡p¶nÃ.

7.1.3.	 aÀ±hpw {ZmhI¯nsâ km{µXbpw

c≠v  hyXykvX {ZmhI§fnÂ Htc 
Bg¯nepÅ Hcp _nµphnÂ A\p`h 
s¸Sp¶ aÀ±w {ZmhI¯nsâ km{µXsb 
B{ibn¨ncn¡p¶p. imkv{X]cambn aÀ±w, 
{ZmhI¯nsâ km{µXbv¡v {Iam\p]mX¯n 
embncn¡psa¶v  {]kvXmhn¨ncn¡p¶p. CXn 
s\  C{]Imcw FgpXmhp¶XmW:-   

ChnsS p aÀ±s¯bpw {Ko¡v  A£camb 
ρ (tdm roh) F¶v D¨cn¡mw. {ZmhI¯nsâ 
km{µXsbbpw kqNn¸n¡p¶p.

7.1.4.	 aÀ±hpw `qKpcpXz XzcWhpw

Htc {ZmhI¯nse Htc Bg¯nepÅ 
Hcp _nµphnÂ A\p`hs¸Sp¶ aÀ±w 
`qKpcpXzXzcW¯n\v {Iam\p]mX 

¯nembncn¡pw. CXns\ C{]Imcw Fgp 
Xmhp¶XmWv:- 

BbXn\mÂ Hcp _o¡dnse {ZmhI¯n 
\pÅnÂ Hcp _nµphnÂ A\p`s¸Sp¶ aÀ±w 
10 N/m2  BsW¦nÂ Nt{µm]cnXe¯nÂ 
A\p`hs¸Sp¶ aÀ±w CXnsâ GItZiw 
1/6 `mKw Bbncn¡pw. Fs´¶mÂ N{µ\n 
se `qKpXpXzXzcWw `qanbnse `qKpcpXz 
XzcW¯nsâ 1/6 `mKamWv. 
7.1.5.	 Hcp {ZmhI¯nse Hcp        	
       _nµphnepÅ aÀ±w

Hcp {ZmhI¯nse GsXmcp _nµphnepw 
A\p`hs¸Sp¶ aÀ±w IW¡m¡p¶Xn\v 
taÂ {]kvXmhn¨ aq¶v hkvXpXIsfbpw 
kwtbmPn¸n¨v Hcp Ffnb kq{XhmIyw \
ap¡v FgpXmhp¶XmWv. 

7.2. Bt]£nIkm{µX
Hcp hkvXphnsâ km{µXsb¶mse´m 

sW¶v \n§Ä t\cs¯Xs¶ ]Tn¨p 
Ignªp. Hcp hkvXphnsâ Hcp bqWnäv 
hym]vX¯neS§nbncn¡p¶ {Zhyam\amWv 
AXnsâ km{µX

km{µX  = {Zhyam\w 

		  hym]vXw

 Hcp hkvXphnsâ Bt]£nI 
km{µXsb¶Xv, hkvXphnsâ km{µXbv¡pw, 
Pe¯nsâ km{µXbv¡pw X½nepÅ A\p 
]mXamIp¶p.

Bt]£nI km{µX = hkvXphnsâ km{µX

			     Pe¯nsâ km{µX

7.3. DXv¹h\_ew AsÃ¦nÂ      
DuÀ²z{]tWmZw

7.3.1.	 Hcp ZmhI¯nÂ 
ap§nbncn¡p¶ hkvXphnÂ  
{]hÀ¯n¡p¶  DXv¹h\_ew

\n§Ä Hcp Ipf¯nse AsÃ¦nÂ \o´Â 
¡pf¯nse Pe¯n\pÅnÂ \nÂ¡pt¼mÄ, 
shfnbnepÅXns\¡mÄ Pe¯n\pÅnÂ \n§ 
fpsS icoc¯n\v `mc¡pdhv A\p`hs¸Sp¶Xv 
\n§Ä {i²n¨n«p≠mImw. ImÂhncenÂ \nÂ 
¡pIsb¶Xv Pe¯n\pÅnembncn¡pt¼mÄ 
hfsc Ffp¸amb ImcyamWv F¶mÂ Pe¯n\p 
shfnbnemIpt¼mÄ hfscb[nIw {]bm 
ktadnb ImcyamWv. hkvXphnsâ `mcs¯ 
FXnÀ¡p¶ Cu _es¯ DuÀ²z{]tWmZw 
AsÃ¦nÂ DXv¹h\_ew F¶p ]dbp¶p. 
hkvXp GsX¦nepw Hcp {Zh¯nÂ ({ZmhIw 
AsÃ¦nÂ hmXIw) ap§nbncn¡pt¼msgÃmw 
DXv¹h\_ew (DuÀ²z{]tWmZw) {]mhÀ¯nI 

amIp¶p.
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Hcp {ZmhI¯nsâ km{µX ρ CXnÂ 
ap§nbncn¡p¶ knen≠dmIrXnbpÅ 
Hcp hkvXphns\ \ap¡v ]cnKWn¡mw. 
Nn{X¯nÂ ImWn¨n«pÅXpt]mse knen­
≠dn\p apIfnÂ AXn\v ew_ambn F1  
F¶ _ew {]hÀ¯n¡p¶p. AtXkabw 
F2  F¶ _ew knen≠dnsâ ASn`mK¯v 
{]hÀ¯n¡p¶p. F1, F2  Cu c≠p _e§fpw 
FXnÀ ZniIfnemWv {]hÀ¯n¡p¶Xv 
AXpsIm≠v  {Zh¯n\mÂ knen≠dn³taÂ 
{]hÀ¯n¡p¶ BsI _ew (]cnWnX_
ew) (F1 - F2 ) BIp¶p. FÃmbvt¸mgpw _ew 
F2  _ew F1 s\¡mÄ IqSpXembncn¡psa¶ 
Imcyw HmÀ½n¡pI. Cu {]kvXmh\
sb GXm\pw \nanj§Ä a\ÊnÂ \n 
dp¯n F´psIms≠¶v Nn´n¨pt\m¡pI. 
Aev]kabw Nn´n¨Xn\p tijw am{Xta 
ASp¯hcnIfnte¡v IS¡m³ ]mSpÅq! 

7.3.2.	 Xpeyhym]vX§fnÂ Xpey 

DXv¹h\_e§Ä A\p`hs¸Sp¶p

tImÀ¡v, Aepan\nbw, seUv F¶nhbmÂ 
\nÀ½nXamb XpeyAfhpÅ tKmf§Ä \n 
§fpsS I¿neps≠¶v IcpXpI. AhbpsS 
Bt]£nI km{µXIÄ bYm{Iaw 0.2, 2.7, 
11.3 BIp¶p. Hmtcm¶nsâbpw hym]vXw 10 
L\skâo aoädpw AhbpsS {Zhyam\§Ä 
bYm{Iaw 2g, 27g, 113 g  BIp¶p. Pe¯nÂ 
]qÀ®ambpw ap§nbncn¡pt¼mÄ Hmtcm 
tKmf§fpw 10cc  Pes¯ BtZiw 
sN¿pIbpw A§s\ 10 gf  `mc\jvS¯n\v 
hnt[bamIpIbpw sN¿p¶p. Aeqan\n 
btKmf¯nsâ  `mcw  17 gf (27 gf - 10gf) 
seUv tKmf¯nsâ `mcw 103 gf (113 gf- 
10 gf)  hmbphnÂ tImÀ¡nsâ `mcw 2gf 
BWv. BbXn\mÂ 10 gf  \p Xpeyamb 
Hcp DXv¹h\_ew tImÀ¡n\vtaÂ {]hÀ 
¯n¡pt¼mÄ AXnsâ `mcw 8 gf ( 2 gf - 10 
gf) Bbncn¡pw. tImÀ¡v tKmf¯n³taÂ {]
hÀ¯n¡p¶ ]cnWnX_ew taÂt¸m«pÅ 
ZnibnÂ 8 gf  \p XpeyambXn\mÂ AXn\v 
apIfnte¡v AXmbXv {ZmhI {]Xe¯n\p 
t\À¡v XzcW¯n\v hnt[bamIp¶p. 
(HcphkvXphn³taÂ {]hÀ¯n¡p¶ BIÀ 
jW_es¯ `mcsa¶p ]dbp¶p. 8g  {Zhy 
am\¯n\p Xpeyamb `mcs¯ 8 {Kmw _ew 
F¶v ]cmaÀin¡p¶p.  CXns\ 8 gf  F¶ 

{]XoI¯mÂ {]Xn\n[oIcn¡p¶p. 

	 knen≠dn\papIfnÂ {]hÀ¯n¡p¶ 
_ew F1; knendn\p apIfnÂ {]hÀ¯n¡p¶ 
aÀ±¯nsâbpw P1,  knen≠dnsâ hnkvXoÀ 
®¯nsâbpw KpW\^e¯n\v kaw. aÀ±w 
Bg¯n\v {Iam\p]mX¯nembncn¡p sa¶ 
Imcyw HmÀ½n¡pI. h2, h1 s\¡mÄ IqSpXÂ 
Bg¯nembXn\mÂ aÀ±w P2 aÀ±w P1 
s\¡mÄ IqSpXembncn¡pw. AXpsIm≠v _
ew F2  F1  s\¡mÄ IqSpXembncn¡pw. BbXn 
\mÂ knen≠dn³taÂ {]hÀ¯n¡p¶  ]
cnWnX_ew (Cu c≠p _e§fpsSbpw 
hyXymk¯n\v kaw) (F2 - F1) Bbncn¡pw.

F2-F1=h2ρgA-h1ρgA

= Aρg(h2-h1) = Aρgh, ChnsS h knen­
≠dnsâ Dbcs¯ Ipdn¡p¶p.

= Vρg, (F´psIms≠¶mÂ ASn 
`mK¯nsâ hnkvXoÀ®w X  Dbcw 
F¶Xv knen≠dnsâ hym]vX¯n\v 
XpeyamIp¶p).

= Mg, (knen≠dnsâ hym]vX¯n 
sâbpw {ZmhI¯ns³d km{µXbp 
sSbpw KpW\ ^ew BtZiw sN¿s¸« 
{ZmhI¯nsâ {Zhyam\¯n\v Xpeyam 

bXn\mÂ)

=knen≠dn\mÂ BtZiw sN¿s¸« 

{ZmhI¯nsâ `mcw.

`qanbnÂ \½psS icnbmb `mcs¯ 
hmkvXh¯nÂ \ap¡v Af¡m\mIptam...? 

	 `qanbpsS A´co£s¯ hmbp 
hnsâ `oamImcamb Hcp kap{Zambn Icp 
XpI. \½psSsbÃmw icoc§Ä Cu kap 
{ZamIp¶ hmbphnÂ ap§nbncn¡p¶Xn 
\mÂ \½psS icoc `mc¯nsâ Znibv¡v 
FXncmbn {]hÀ¯n¡p¶ Hcp DXv¹h\_
ew \ap¡\p`hs¸Sp¶p. Cu DXv¹h\_
ew \½psS icoc¯n\mÂ BtZiw sN¿ 
s¸« hmbphnsâ `mc¯n\v kaw. A§s\
bmsW¦nÂ GsXmcmfpsSbpw icnbmb 
`mcs¯ hmkvXh¯nÂ \n§Ä¡v Af 

¡m³ Ignbptam?

IqSpXembn Adnbm³

tImÀ¡v Aepan\nbw seUv

Nn{Xw 7.1

Nn{Xw 7.2
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kv{]nwMv 
Xpemkv

BtZiw 
sN¿s¸« 

Pet¯mSpIqSnb 
_o¡À

IhnsªmgpIpw      
PmÀ

7.4. BÀ¡anUokv XXzw

7.4.1.	 BÀ¡anUokv XXz¯nsâ    	
	 {]kvXmh\ 

BÀ¡anUokv XXzw {]kvXmhn¡p¶sX 
s´¶mÂ 

Hcp hkvXp Hcp {Zh¯nÂ ({ZmhIw 
AsÃ¦nÂ hmXIw) ap§nbncn¡pt¼mÄ 
AXn\v A\p`hs¸Sp¶ `mc¡pdhv AXn        
\mÂ BtZiw sN¿s¸« {Zh¯nsâ 
`mc¯n\v Xpeyambncn¡pw. 

A\p`hs¸Sp¶ `mc¡pdhn\p Imc  
Ww DXv¹h\_eamsW¶v \ap¡dnbmw. 
7.4.2.	 BÀ¡anUokv XXzw icnbm 	
	 sW¶v sXfnbn¡Â

Hcp kv{]nwMv Xpemknsâ sImfp ¯nÂ 
\n¶v Hcp IÃv sI«nXq¡nbnSpI 

hmbphnepÅ IÃnsâ `mcw (W1) 
Ipdn¡pI. 

Nn{X¯nÂ ImWn¨n«pÅXpt]mse 
IÃns\, Pew \nd¨ IhnsªmgpIpw Pmdn\p 
Åntebv¡v kmh[m\w Xmgv¯pI. 

Ct¸mgpÅ IÃnsâ `mcw (W2) 
I≠p]nSn¡pI. 
IhnsªmgpIpw PmdnÂ \n¶pw 

IhnsªmgpIp¶ Pes¯ t\ct¯Xs¶ 
`mcw I≠p]nSn¨v h¨ncn¡p¶ _o¡dnÂ 
(W3) tiJcn¡pI. 

Pet¯mSpIqSnb _o¡dnsâ `mcw (W4) 
I≠p]nSn¡pI. 

BtZiw sN¿s¸« Pe¯nsâ `mcw 
I≠p]nSn¡pI. (W4 - W3) IÃn\p≠mb `mc\
jvSw I≠p]nSn¡pI. (W1 - W2)  

(W1-W2) = (W4-W3) F¶v \ap¡v I≠p]n 
Sn¡mw. 

C§s\ BÀ¡anUokv XXzw icnbm 
sW¶v  sXfnbn¡s¸Sp¶p.

7.5. BÀ¡anUokv XXz¯ns³d 	

    Nne D]tbmK§Ä

BÀ¡anUokv XXz¯nsâ Nne D]

tbmK§Ä Xmsg ]dbp¶p:-

ff �\nivNnX BIrXnbnÃm¯ JchkvXp 

¡fpsS hym]vXw I≠p]nSn¡p¶Xn\v 

(Pe¯nsâ km{µX D]tbmKn¨v) 

ff\nivNnX BIrXnbnÃm¯ JchkvXp 

¡fpsS km{µX I≠p]nSn¡p¶Xn\v       

(Pe¯nsâ km{µX D]tbmKn¨v) 

ff Hcp {ZmhI¯nsâ Bt]£nI km{µX 

I≠p]nSn¡p¶Xn\v 

ff {ZmhI§fpsS km{µX I≠p]nSn¡p 

¶Xn\v (Pe¯nsâ km{µX D]tbmKn¨v)

7.5.1. \nivNnX BIrXnbnÃm¯ 	
	 JchkvXp¡fpsS hym]vXw 	

	 I≠p]nSn¡p¶Xn\v

\nÝnX BIrXnbnÃm¯ Hcp hkvXphnsâ 
hym]vXw I≠p]nSn¡p¶ Xn\v, DZmlcWambn 
Hcp IÃnsâ hym]vXw I≠p]nSn¡m³ \n 
§Ä ap³]v sNbvXXpt]mse AXns\ Hcp 
kv{]nwMv Xpemknsâ sImfp¯nÂ \n¶pw 
Xq¡nbn«v hmbphnÂ IÃnsâ `mcw (W1) 
I≠p]nSn¡pI. Ct¸mÄ IÃns\ Pe¯nÂ 
]qÀ®ambpw ap§nbncn¡¯¡hn[w h¨v ho­
≠pw Hcn¡Â¡qSn IÃnsâ `mcw (W2) I≠p 
]nSn¡pI.  BÀ¡anUokv XXza\pkcn¨v 
IÃn\p≠mb `mc\jvSw (W1 {Kmw - W2 {Kmw) 
IÃn\mÂ BtZiw sN¿s¸« Pe¯nsâ 
`mc¯n\v Xpeyambncn¡pw. 1 cc  Pe¯nsâ 
`mcw 1 {Kmw BbXn\mÂ  BtZiw sN¿s¸« 
Pe¯nsâ hym]vXw (W1- W2) cc  F¶v \
ap¡v IW¡m¡mhp¶XmWv. CXmbncn¡pw. 
IÃnsâ hym]vXw. Pe¯nÂ ap§nbncn¡p¶ 
HcphkvXphn\p≠mIp¶ `mc\jvSw W 
{Kmw BsW¦nÂ AXnsâ hym]vXw W cc  
Bbncn¡pw. BÀ¡anUokv XXza\pkcn¨v,

Nn{Xw 7.3

Nn{Xw 7.4
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`mc\jvSw = BtZiw sN¿s¸« Pe¯n 
sâ `mcw

hmbphnepÅ `mcw - Pe¯nepÅ `mcw 
= Pe¯nsâ km{µX X JchkvXphnsâ    
hym]vXw

JchkvXphnsâ hym]vXw =
hmbphnepÅ `mcw - Pe¯nepÅ `mcw 

          Pe¯nsâ km{µX 	
JchkvXphnsâ km{µX ({Zhyam\w / 

hym]vXw) Hcp am{X hym]vX¯nsâ ̀ mc¯n\p 
kaambncn¡pw. (in gravitational units) DZmlc 
Wambn 1000 cc  Pe¯nsâ `mcw 1000 gf 1000 
cc  Pe¯nsâ {Zhyam\w 1000 g BbXn\mÂ 
kwJym]cambn 1000 cc  Pe¯ns³d `mcw = 

1000  cc Pe¯nsâ {Zhyam\w.

Ipdn¸v :

 Cu coXnbnÂ Hcp \nivNnX 
BIrXnbnÃm¯ hkvXphnsâ hym]vXw 
I≠p]nSn¡p¶Xn\v \n§Ä¡v Hcp Afhp 
Pmdnsâ BhiyanÃ. Hcp kv{]nwMv Xpemkv 
D]tbmKn¨v IÃns\ PeapÅ ]m{X¯ntem, 
Ipf¯ntem AsÃ¦nÂ D¸pshÅaÃmsX 
ip²PeapÅ GsX¦nepsamcp Pekw`cWn 

bntem Xmgv¯n AXnsâ hym]vXw I≠p]nSn 

¡mhp¶XmWv.

7.5.2.\nivNnX BIrXnbnÃm¯ Jc 
hkvXp¡fpsS km{µX I≠p]nSn 

¡p¶Xv

taÂ¸dª ]co£W¯nÂ hym]vXw 
I≠p]nSn¡p¶Xn\mbn \mw BZyw IÃnsâ 
hmbphnepÅ ̀ mchpw (W1)  ]n¶oSv Pe¯nÂ 
ap§nbncn¡pt¼mgpÅ IÃnsâ `mchpw (w2) 
I≠p]nSn¨p. (ImWpIbp≠mbn). A{]Imcw 
taÂ{]kvXmhn¨  AtXcoXnbnÂ hym]vXw 
I≠p]nSn¨tijw Xmsg X¶ncn¡p¶ hn[w 
\ap¡v JchkvXphnsâ km{µX IW¡m 

¡mhp¶XmWv :-
JchkvXphnsâ km{µX =  W1       x Pe¯nsâ km{µX 

		           W1 - W2 

JchkvXphnsâ 

         km{µX = JchkvXphnsâhmbphnepÅ `mcw 

		       	       hym]vXw 

= JchkvXphnsâ hmbphnepÅ `mcw x  km{µX

  JchkvXphnsâ  hmbphnepÅ `mcw -       		

    JchkvXphnsâ Pe¯nepÅ `mcw

7.5.3. Hcp {ZmhI¯nsâ Bt]£nI 

km{µX I≠p]nSn¡p¶Xv

BZyw hmbphnÂ JchkvXphnsâ `mcw 
(W1) ImWpI. ]n¶oSv Pe¯n\pÅnÂ 
AtX JchkvXphnsâ `mcw (W2) I≠p]nSn 

¡pI. AXn\ptijw X¶n«pÅ {Zh¯nÂ 
JchkvXphnsâ `mcw (W3) ImWpI. 
{ZmhI¯nsâ Bt]£nIkm{µX I≠p    
]nSn¡p¶Xn\mbn Pe¯nÂ JchkvXphn\p 
≠mb `mc\jvShpw (W2 - W1) {ZmhI¯nÂ 
JchkvXphn\p≠mb `mc\jvShpw (W3 - W1) 
I≠p]nSn¡pI.

BÀ¡anUokv XXza\pkcn¨v 

hkvXphn\v Pe¯nep≠mb ̀ mc\jvSw  =  
BtZiw sN¿s¸« Pe¯ns³d `mcw

W1 - W2 = BtZiw sN¿s¸« Pe¯nsâ 
`mcw = Pe¯nsâ {Zhyam\w x `qKpcpXz 
XzcWw

= JchkvXphnsâ hym]vXw x  Pe¯nsâ 
km{µX x  `qKpcpXz XzcWw

BbXn\mÂ W1 - W2 = V x Pe¯nsâ 
km{µX x  g ........................................ (1) 

BÀ¡anUokv XXza\pkcn¨v,

hkvXphn\v  {Zmh¯nep≠mb `mc\jvSw 
=  BtZiw sN¿s¸« {ZmhI¯nsâ `mcw

W1– W3 = BtZiw sN¿s¸« {ZmhI¯nsâ     
`mcw 	

= �{ZmhI¯nsâ {Zhyam\w x  `qKpcpXz 
XzcWw 

= �JchkvXphnsâ   hym]vXw x  {ZmhI¯n 
s³d  km{µX x  `qKpcpXz XzcWw

BbXn\mÂ W1 - W2 = V x {ZmhI¯nsâ 

km{µX x g     ………(2)

kaoIcWw (2)  s\ kaoIcWw (1)  

sIm≠v hn`Pn¡pt¼mÄ,

7.5.4. 	GsX¦nepw  Hcp {ZmhI¯nsâ 	
	 km{µX I≠p]nSn¡p¶Xv 

CXn\v ap³]pÅ hn`mK¯nÂ Hcp 

{ZmhI¯nsâ  Bt]£nIkm{µX I≠p      

]nSn¡p¶sX§s\bmsW¶v \mw ]Tn¨p. 

Hcp {ZmhI¯nsâ At]£nI km{µX 

I≠p]nSn¨tijw  AXns\  Pe¯nsâ  

km{µX sIm≠v KpWn¡pt¼mÄ \ap¡v 

{ZmhI¯nsâ  km{µX  e`n¡p¶XmWv.

Bt]£nIkm{µX RD = hkvXphnsâ km{µX  

                        Pe¯nsâ  km{µX

hkvXphnsâ km{µX = RD x Pe¯nsâ km{µX

{ZmhI¯nsâ   

Bt]£nIkm{µX
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7.6. ¹h£a_ehpw ¹h\hpw 
 Jc ]ZmÀ°§sf {ZmhI¯nÂ 

Xmgv̄ pt¼mÄ Nne]ZmÀ°§Ä s]m§n 
¡nS¡p¶Xmbpw Nnehap§nt¸mIp¶Xmbpw 
\ap¡v ImWm\mbn«p≠v. Cu {]Xn`mk¯n\v 
BÀ¡anUokv XXzap]tbmKn v̈ hniZoIcWw 
\ÂIm\mIpw. 

	 GsXmcp JchkvXphpw {ZmhI¯nÂ 
ap§n¡nS¡pt¼mÄ BhkvXphnÂ ¹ht£a 
_ew GÀs¸Sp¶Xn\mÂ BhkvXphn\v 
`mc ¡pdhv A\p`hs¸Sp¶p. ¹h£a_ew 
BtZiw sN¿s¸« {ZmhI¯nsâ  `mc¯n\v 
Xpeyambncn¡pw. CXv apIfntebv¡v ew_
ambn A\p`hs¸Sp¶p. (7.4 hn`mK¯nÂ 
¹h£a_ew vpg (hym]vXw x km{µX x  
`qKpcpXzXzcWw BsW¶v \mw IW¡m¡n 
IgnªXmWv). 

hkvXphnsâ {Zhyam\w BtZiw 
sN¿s¸« {ZmhI¯nsâ {Zhyam\¯n\v 
kaambXn\mÂ hkvXp {ZmhI¯nÂ s]m 
§n InS¡p¶p. 

	 Ft¸mgpw D²cn¡p¶ hfsc ckIc 
amb Hcp DZmlcWamWv. Hcp Ccp¼v 
]´v Pe¯nÂ ap§nt¸mIp¶p. F¶mÂ 
AXns\¡mfpw ]embncw S¬ `mcapÅ 
HcpI¸Â Pe¯nÂ s]m§n¡nS¡p¶p. 
BtZiw sN¿s¸« {ZmhI¯nsâ `mcw 
I¸ensâ `mc¯n\v kaamIp¶ coXnbnÂ 
Ccp¼nsâ BIrXn amänbmÂ am{Xta CXv 
km²yamIpIbpÅq. 

Jc]ZmÀ°¯nÂ GÀs¸Sp¶ c≠m 
as¯ _ew AXnsâ `mcamWv. (AXmbXv 
ew_ambn Xmtgbv¡v {]hÀ¯n¡p¶ 
`qKpcpXz _ew) A§s\  {ZmhI¯nÂ  
ap§n¡nS¡p¶ HcphkvXp c≠v hn]coX 
_e§fpsS kzm[o\XbnemWv. Cu c≠v 
_e§fnsem¶v atäXns\¡mÄ IqSpX 
embncp¶mÂ hkvXp ]cnWnX_e¯nsâ 
Znibbntebv¡v k©cn¡pw. AXmbXv 
¹h£a_ew A[nIamsW¦nÂ hkvXp 
apIfntebv¡pw `mcw A[nIambncp¶mÂ 
hkvXp Xmtgbv¡pw t]mIp¶p. Cu c≠v 
_e§fpw kaamsW¦nÂ hkvXp ØncX 
ssIhcn¡pIbpw sN¿p¶p. Nn{X¯nÂ 
sXm≠nsâ BIrXnbnepÅ hkvXp ]qÀ 
®ambpw {ZmhI¯nÂ ap§nbn«nÃsb¶Xv 
{i²n¡pI. F¶mÂ ChnsS BtZiw 
sN¿s¸« Pe¯nsâ hym]vXw hkvXphnsâ 
`mc¯n\v kaamWv. Xmsg sImSp¯n«pÅ 
Hcp kahmIyap]tbmKn¨v \ap¡v CXns\ 

{]Xn\n[oIcn¡mhp¶XmWv:-

	 hmbphnsâ km{µX ssl{UPsâ 
km{µXsb¡mfpw 14 aS§v A[nIamWv. 
ssl{UP³ \nd¨ Hcp _epWnsâ ̀ mcw AXv 
BtZiw sN¿p¶ hmbphnsâ `mcs¯¡mÄ 
hfsc¡pdhmWv. `mc§Ä¡nSbnepÅ Cu 
hyXymkw  _eqWns\ DbÀ¯p¶Xn\pÅ 
Ignhv \ÂIp¶p. AXn\mÂ ssl{UP³ 
\nd¨ _eq¬ hmbphnÂ Dbc¯nÂ ]d 

¡p¶p.

 7.7. sslt{UmaoäÀ

BÀ¡anUokv XXzs¯ ASnØm\
s¸Sp¯n \nÀ½n¨n«pÅ km[mcW 
sslt{UmaoäÀ {ZmhI§fpsS hninjvS km{µX 
(Spectis gravity) I≠p]nSn¡m\p]tbmKn¡mhp¶ 
D]IcWamW.v {ZmhI§fpsS hninjvS km{µX 

ρ = Pe¯nsâ km{µX

V = apgpInbncn¡p¶ hym]vXw

Buoyant 
Force

Gravity

W
W

B

B

Ball - ]´v : BtZiw sN¿s¸« Pe¯nsâ `mcw 

]´nsâ `mcw ]´nsâ `mcs¯¡mÄ hfscIpdhv 

Hull - sXm≠v : BtZiw sN¿s¸« Pe¯nsâ 

`mcw hkvXphnsâ `mc¯n\v kaw

¹h£a _ew 

`qKpcpXz _ew

Nn{Xw 7.5

Nn{Xw 7.6
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ZÞv

IpgÂ

0.80

0.85

0.90

0.95

1.00

1.05

1.10

1.15

1.20

_Ä_nse   

ckw

Nn{Xw - km[mcW 

sslt{UmaoäÀ

	
sslt{UmaoädpIÄ¡v Hcp 
\nivNnX `mcap≠v. ssl 
t{UmaoädpIfpsS `mcw 
AXv  BtZiw sN¿s¸Sp¶ 
{ZmhI¯nsâ `mc¯n\v 
kaambncn¡pt¼mÄ am{Xta 
AXn\v {ZmhI¯nÂ anX¶v 
\ n Â ¡ m \ m I p I b p Å q . 
{ZmhI¯nsâ km{µX Ipd 
sh¦nÂ sslt{Um aoädn 
sâ `mc¯n\v X¯peyamb 
`mcw {ZmhIs¯ BtZiw 
sN¿p¶Xn\mbn AXn\v IqSp 
XÂ Bg¯nÂ apt§≠Xmbn 
hcp¶p. {ZmhI¯nsâ km 
{µX IqSpXemsW¦nÂ AXn 
sâ `mc¯n\v X¯pey amb 
`mcw {ZmhIs¯ BtZiw 
sN¿p¶Xn\v AXn\v hfsc 
Ipd¨p am{Xw ap§nbmÂ 
aXnbmIpw. 

¹h\w hgn ]mensâ ]
cnip²n ]cntim[nbv¡m\mbn 
D]tbmKn¡p¶ sslt{Um 
aoädns\ emIvtämaoäÀ F¶v 
hnfn¡p¶p.  CXpt]mse 
ImÀ_mädnIfnÂ A¾ n̄sâ 
km{µX ]cntim[n¡p¶Xn\pw 
Hcp {]tXyIsslt{UmaoäÀ D]

tbmKn¡p¶p.

sNdnb Iq«§fmbn ]ncnªv Cu {]
hÀ¯\w sN¿mhp¶XmWv 

	 Hcp\o´Â¡pf¯nÂ Hcpt_m«v 

(Ifn¸m«w) D≠v. \o´Â¡qf¯nse 

Pe¯nsâ \nc¸v Ipdn¡pI. t_m«nÂ 

Hcp Cub¡« CSpI (t_m«v ap§msX 

t\m¡Ww) \o´Â¡pf¯nse Pe\n 

c¸v Ipdn¡pI. C\n CubtKmfw ]pd 

s¯Sp¯n«v t_m«ns\ ho≠pw \o´Â 

¡pf¯nen«v Pe\nc¸v ho≠pw Ipdn¡pI. 

ff Ipdns¨Sp¯ c≠v Pe\nc¸pIfpw 

hyXykvXamtWm ?

ff A§s\bmsW¦nÂ GXmWv IqSpXÂ ? 

ff Cu hyXymk¯n\pÅ ImcWsa´m 

bncn¡pw?

{]hr¯n 7.2

{]hr¯n 7.1

ap§n¡¸epIÄ Ptem]cnXe¯nÂ 
s]m§n¡nS¡p¶p. Ahbv¡v Ptem]
cnXe¯n\Snbnembn ap§n¡nS¡p¶Xn 
\pw km[n¡p¶p. ap§n¡¸epIÄ¡v 
ap§n¡nSt¡≠Xmb Ahkc§fnÂ 
I¸Â Xmgp¶Xntebv¡mbn Pew \ndbv 
t¡≠ Sm¦pIfnÂ (Bellast tranle)  ISÂ Pew 
\ndbv¡mhp¶XmWv. I¸Â Ptem]cnX 
e¯nÂ s]m§n InSt¡≠ kab §fnÂ 
k½À±nX hmbp Sm¦pIÄ ¡pÅnÂ sNep 
¯n shÅw ]pd¯p Ifbmhp¶Xp amWv.  

	 ap§n¡¸Â F{]ImcamWv Pe 
¯n\SnbnÂ ap§nbncn¡p¶sX¶pw 
Ptem]cnXe¯nÂ anX¶p InS¡p¶Xv 
F¶pw BÀ¡anUokv XXzap]tbmKn¨v \
n§Ä¡v hniZoIcn¡phm\mIptam?

I≠p]nSn¡p¶Xn\mbn sslt{Umaoädns\  
{ZmhI¯nÂ s]m§n¡nS ¡p¶ hn[w CSpI. 
sslt{Umaoädnsâ X≠nÂ {ZmhI\nc v̧ 
GXv A¦\¯n\v t\scbmtWm AXv B 
{ZmhI¯nsâ hninjvvSkm{µXsbIpdn¡p¶p. 
sslt{Um aoädnÂ apIÄ `mKw AS¨Xpw 
Xmsg Hcp I®mSn  _Ät_mSpw IqSnb Hcp 
CSp§nb GI kam\amb I®mSn¡pgÂ 
D≠.v sslt{UmaoäÀ {ZmhI§fnÂ ew_ambn 
s]m§n¡nS¡p¶Xntebv¡mbn _Ä_nÂ 
cktam CubtKmf§tfm D]tbmKn v̈ `mc 
apÅXm¡nbncn¡p¶p. km[mcWbmbn c≠v 
hyXykvX sslt{UmaoädpIfmWpÅXv. H¶v 
Pes¯¡mÄ km{µX IqSnb {ZmhI§Ä 
¡pw asäm¶v Pes¯¡mÄ km{µXIpdª 

{ZmhI§Ä¡pw D]tbmKn¡p¶Xn\mWv. 

Nn{Xw 7.7

sNbvXv ]Tn¡mw

\½Ä sN¿p¶p
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amXrI aqey\nÀ®bw

hn`mKw A
I. Gähpw A\ptbmPyamb D¯c¯ns\ sXcsªSp¡pI:-
	 1. 	Hcp {ZmhI¯nsâ KpW§fpsS ASnØm\¯nÂ hyXykvXX ]peÀ¯p¶ H¶ns\ 

sXcsªSp¡pI.

a) Ahbv¡v \nÝnX hym]vXw D≠v	

b) {ZmhI§Ä AaÀ¯n sRcp¡m³ Ignbm¯hbmWv.

c) Ahbv¡v AhbptSXmb BIrXn D≠v.	d) Ahbv¡v \nÝnX {Zhyam\w D≠v.

2. FÃm {ZmhI§fpw AhbnÂ ap§nbncn¡p¶ hkvXp¡fnÂ Hcp DuÀ²z_ew {]

tbmKn¡p¶p. DuÀ²z_es¯ hnfn¡p¶Xv.

a) `qKpcpXz _ew				    b) DXv¹h\_ew

c) bm{´nI _ew				    d) Im´nI _ew

3. DuÀ²z{]tWmZw Xpeyambncn¡p¶Xv. 
a)	 hg					     b)	 mg

c)	 Ρg					     d)	 hρ

4. Hcp {ZmhI¯nsâ km{µX hÀ²n¨mÂ, DuÀ²z {]tWmZw.

a)	 hÀ²n¡p¶p					     b)	 Ipdbp¶p

c)	 hÀ²n¡pItbm IpdbpItbm sN¿p¶p	 d)	 amäanÃmsXbncn¡pw

5. Hcp hkvXphnÂ {]hÀ¯n¡p¶ DXv¹h\_ew Xpeyambncn¡p¶Xv. 
a)	 Jc¯nsâ {Zhyam\w			   b)	 Jc¯nsâ `mcw

c)	 hkvXp BtZiw sN¿p¶ {ZmhI¯nsâ `mcw

d)	 hkvXp BtZiw sN¿p¶ {ZmhI¯nsâ {Zhyam\w

hn`mKw B
1. BÀ¡anUnkv XXzw {]kvXmhn¡pI.

2. hmbphnÂ Hcp hkvXphn\v 20 {Kmw `mcw D≠mbncp¶p. F¶mÂ AXns\ Pe¯nÂ 	

   Xmgv¯nh¨t¸mÄ 18 {Kmw `mcw D≠v. At]£nI km{µX I≠p]nSn¡pI.

3. {ZmhI§fnÂ Xmgv¯nh¨ncn¡p¶ hkvXp¡Ä¡v ̀ mc¡pdhv D≠mIp¶Xv F´msW¶v  

hniZoIcn¡pI.

4. Pe¯nÂ Xmgv¯nh¨ncn¡p¶ hkvXphnsâ Bt]£nI km{µX F´mIp¶p?

5. BÀ¡anUnkv XXzw sXfnbn¡m\pÅ Hcp ]co£Ww hnhcn¡pI?

6. \Znbnse Pes¯¡mÄ kap{Z Pe¯nÂ \o´m³ Ffp¸amWv. F´psIm≠v?

7. kwJym]camb tNmZy§Ä \nÀ²mcWw sN¿pI.

a. �80N `mcapÅ Hcp JchkvXphns\ Pe¯nÂ Xmgv¯nbt¸mÄ 60N `mcw D≠v. Xmsg 

sImSp¯ncn¡p¶h IW¡m¡pI.

i.  DuÀ²z _ew				    ii. Jc¯nsâ hym]vXw

iii. Jc¯nsâ Bt]£nI km{µX		 iv. Jc¯nsâ km{µX
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b. Hcp hkvXphnsâ hmbphnse `mcw 40N {ZmhI¯nÂ 36.4N Pe¯nÂ 36N Dw 		

	    BIp¶p. IW¡m¡pI.

i.  hkvXphnsâ Bt]£nI km{µX	 ii. {ZmhI¯nsâ Bt]£nI km{µX

iii. Jc¯nsâ hym]vXw

8.-	 Hcp _o¡-dnÂ ‘ρ’ km{µ-X-bpÅ Hcp {ZmhIw (h) Db-c-¯nÂ ImWp-¶p.  AXnÂ ‘PA’F¶Xv 

A´-co£ aÀ±hpw ‘g’  F¶Xv `qKp-cpXz Xzc-WhpamIp-¶p.

	 Xmsg-sIm-Sp-¯n-cn-¡p¶ tNmZy-§Ä¡v D¯cw Fgp-Xp-I.

	 a) {Zmh-I-¯nsâ kzX-{´-amb D]-cn-X-e-¯n-epÅ aÀ±w F{X-bm-Wv?

	 b) _o¡-dnsâ ASn-¯-«n-epÅ aÀ±w F´m-Ip¶p?

	 c) _o¡-dnsâ DÄ`n-¯n-bpsS ASn-¯-«n-epÅ ]mÀiz-aÀ±w F´m-Ip-¶p?

9.-	 kn-en--≠dm-Ir-Xn-bn-epÅ Hcp ]m{X-¯nsâ ASn-`m-K-¯nsâ hnkvXoÀ®w 300 cm2 BIp-¶p. 

CXnsâ 6 cm Dbcw Pew Hgn-¡p-¶p.- ]m-{X-¯nsâ ASn-`m-K-¯pÅ aÀ±w I≠p-]n-Sn-¡p-I. 

(g=10 ms/s2 Pe-¯nsâ km{µX = 1000kg/m3)

10.	- P-e-kw-`-cWn Sm¦p-IÄ sI«n-S-§-fpsS apI-fnÂ hbv¡p-¶Xv F´p-sIm≠v?

11.

A B

	 H-cp- Jc-hkvXp A F¶ {Zmh-I-¯nÂ s]m§n-¡n-S-¡p¶p. AtX hkvXp B F¶ {Zmh-I-

¯nÂ s]m§n-¡n-S-¡p-¶-Xn-\mbn \nÀ½n-¡-s¸-«n-cn-¡p-¶p. Nn{Xs¯ \nco-£n¨v Xmtg-bpÅ 

tNmZy-§Ä¡v D¯cw ]d-bp-I.

	 a). A bmtWm, B bmtWm km{µX IqSp-X-ep-Å-Xv.

	 b) GXv {Zmh-I-¯n-emWv Jc-h-kvXp-hnÂ IqSp-XÂ DÀ²z-_ew A\p-`-h-s¸-Sp-¶-Xv. \n§-	

   fpsS D¯cw \ymbo-I-cn-¡p-I.

	 c) c≠p Ah-Ø-I-fnepw Jc-h-kvXp-hnsâ `mcw F§-s\-bmWv DuÀ²z-_-e-hp-ambn _Ô-	

   s¸-«n-cn-¡p-¶-Xv.

12.	Ccp-¼p-sIm≠v \nÀ½n-X-amb Hcp BWn shÅ-¯nÂ ap§p-¶p. F¶mÂ  Ccp¼v sIm≠v 

\nÀ½n-X-amb Hcp I¸Â ap§p-¶n-Ã. F´p-sIm≠v?

13. 	hmbp-hns\ At]-£n¨v Pe-¯n-\-Sn-bnÂ Hcp IÃns\ DbÀ¯m³  hfsc Ffp-¸-am-Wv. 

hniZam¡p-I.

14.-	Hcp ]ZmÀ°-¯nsâ Bt]£nI km{µ-Xbpw, km{µ-Xbpw X½nÂ F§s\ _Ô-s¸-«n-cn-

¡p-¶p. Bt]-£nI km{µ-XbpsS am{X F´m-Ip-¶p?

15.	d km{µ-X-bpÅ Hcp {Zmh-I-¯nÂ m {Zhy-am-\-apÅ Hcp hkvXp s]m§n-In-S-¡p-¶p.

	 hkvXp-hnsâ {]Xy-£-¯n-epÅ `mcw F{X?

	 hkvXp-hnsâ `mc-\jvSw F{X-bm-Ip-¶p?

16.-	kzÀ®-¯nsâ `mcw kv{]nwKv Xpem-kn-eqsS \nÀ®-bn-¡p-¶-Xn-s\-¡mÄ \ÃXv _ow_m-

e³kv D]-tbm-Kn-¡p-¶-Xn-emWv ImcWw hni-Z-am-¡p-I?

17.- 1kg C-cp¼pw 1kg ]ªnbpw Htc kabw Hcp sI«n-S-¯nsâ apI-fnÂ \n¶v Xmtg¡v CSp-¶p. 

CXnÂ GXmWv BZyw Xd-bnÂ ]Xn-¡p-¶Xv F¶v \n§Ä Icp-Xp-¶-Xv. \n§-fpsS D¯cw 

\ymbo-I-cn-¡p-I.

18.	3000 kgm3 km{µ-X-bpÅ Hcp IÃv 1000 kgm3 km{µ-X-bpÅ Pe-¯nÂ Xmgv¶v InS-¡p-¶p.

	 hmbp-hnÂ IÃnsâ {Zhy-am\w 150 BsW-¦nÂ, IÃns\ DbÀ¯m³ Bh-iy-amb _ew 

I≠p-]n-Sn-¡p-I.(g=10 ms2)
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3.	 Nn{X§sf hniIe\w sNbvXv Xmsgbp 

Åhbv¡v D¯cw XcpI.

i) �Pe¯n\pÅnÂ Ccn¡p¶ acI«bv¡v 

{]Xy£¯nep≠mb `mc\jvSw F{X?

ii) �Nn{X¯nÂ \n¶v \n§Ä F´mWv 

A\pam\n¡p¶Xv?

1. 	X¶ncn¡p¶ Nn{Xw \nco£n¨v anXbv¡p¶ hkvXp¡fpsS Bt]£nI km{µX 		

IW¡m¡pI. icnbmb am{XItfmSv IqSn Ahsb FgpXpI.

	 a. XSn		  b. sFkv	 c. B¸nÄ		  d.tImÀ¡v	 e. sagpIv

2. Hcp kzÀ®]Wn¡mc³ Xm³ \nÀ½n¨ B`cW§Ä 19.3 Bt]£nI km{µXbpÅ 
kzÀ®wsIm≠v \nÀ½n¨XmsW¶v AhImis¸Sp¶p. hmbphnÂ 34.75 {Kmw `mcapÅ 
kzÀ®m`cWw At±lw hnäp. hyàn B`cWs¯ Pe¯nÂ Xmgv¯n h¨v Xq¡w 
t\m¡nbt¸mÄ 31.890 {Kmw DÅXmbn I≠p. icnbmb IW¡v Iq«epIfneqsS kzÀ®]
Wn¡mc³ hnä B`cW§Ä ip²ambXmtWm, AÃtbm F¶v I≠p]nSn¡pI..

XSn : Pe¯n\v 5/10 \v 

Xmsg

sFkv : Pe¯n\v 9/10 \v      

Xmsg

B¸nÄ : Pe¯n\v 3/5 \v 

Xmsg tImÀ¡v : Pe¯n\v 1/4 \v         

Xmsg

sagpIv : Pe¯n\v  

5/10 \v Xmsg

hn`mKw C

19.-	km-[m-cW Dujvam-hnÂ Hcp hkvXp Pe-¯nÂ s]m§n-¡n-S-¡p-¶p. Xmsg-bpÅ kml-N-cy-

§fnÂ \n§-fpsS \nco-£Ww hni-Z-am-¡p-I.

	 i) Pes¯ NqSm-¡p-¶p.

	 ii) Pes¯ 40 C XWp-¸n-¡p-¶p.

20.	Hcp t{Smf-dnÂ AXnsâ ]c-am-h[n Ignhv hsc kap-{Z-Pew \nd-¨n-cn-¡p-¶p. \Zn Pe-¯n-

eqsS Nen-¸n-¨mÂ Cu t{Smfnbv¡v F´v kw`-hn¡pw? hni-Z-am-¡p-I.

21.-	NqSv hmbp-\n-d-¨pÅ _eqWn\v hmbp-hnÂ Db-cm³  Ign-bpw. F¶mÂ XWp-¸pÅ hmbp \n 

d¨ _eq-Wn\v Ign-bp-¶n-Ã. F´p-sIm≠v?

22.-	P-e-s¯-¡mÄ Ipdª {Zmh-I-§-fpsS Bt]-£nI km{µX \nÀ®-bn-¡p-¶-Xn-\m-bn-«mWv 

sslt{Um-ao-äÀ \nÀ½n-¨n-cn-¡-¶-Xv. Pe-s¯-¡mÄ IqSnb Bt]-£nI km{µXbpÅ {Zmh-

I-§-fpsS Bt]-£nI km{µX I≠p-]n-Sn-¡m³ CXv D]-tbm-Kn-¡-W-sa-¦nÂ, sslt{Um-ao-

ä-dnÂ Fs´ms¡ amäw hcp-¯-Ww.

23.	-{I-a-c-ln-X-amb Hcp hkvXp-hnsâ hym]vXw efn-X-amb coXn-bnÂ IW-¡m-¡m³ km[y-a-Ã.

	 i) CXnsâ hym]vXw I≠p-]n-Sn-¡p-¶-Xn-\pÅ Hcp amÀ¤w \nÀt±-in-¡p-I.

	 ii) apI-fn-se kml-N-cy-¯nepÅ XXz¯nsâ t]cv FgpXn {]kvXm-hn-¡p-I.

3 kg

1.5 kg
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4.-	 Hcp sslt{Um-ao-ä-dns\ ASn-Øm-\-am¡n Xmsg-bpÅ tNmZy-§Ä¡v D¯cw Fgp-Xp-I.

	 i) X≠v \of-ap-Å-Xpw, CSp-§n-b-Xp-am-bn-cn-¡m³ ImcWw F´v?

	 ii) _Ä_nsâ ASn-`mKw ckw AYhm seUv \nd-¨n-cn-¡p-¶Xv F´p-sIm≠-v?

	 iii) apI-fnÂ \n¶v Xmtgm«v kvsIbnÂ A¦\w sNbvXn-cn-¡p-¶Xv F´vsIm≠-v?

5.	 15 m3 hym]vX-apÅ Hcp Imem-hØ {]h-N\ _eq-WnÂ 0.09 kgm-3 km{µ-X-bpÅ ssl{U-

P³ AS-§-bn-cn-¡p-¶p.-_-eq¬ hln-¨n-cn-¡p¶ D]-I-c-W-¯nsâ hym]vXw _eq-Wpambn 

Xmc-Xayw sN¿p-t¼mÄ hfsc sNdp-Xm-Wv. Hgnª _eq-Wnsâ {Zhy-am\w 7.15 kg BIp-

¶p. _eq¬ 1.3 kgm-3 km{µ-X-bpÅ hmbp-hn-eqsS Hgp-Ip-¶p.

	 i) _eq-Wn-epÅ ssl{U-Psâ {Zhy-am\w IW-¡m-¡pI

	 ii) _eq¬ BtZiw sNbvX hmbp-hnsâ {Zhy-am\w IW-¡m-¡p-I.

	 iii) D]-I-c-W-¯nsâ {Zhy-am\w IW-¡m-¡p-I.

6.-	 Hcp Jc-h-kvXp-hnsâ hmbp-hnse `mcw 50gf Dw Pe-¯nse `mcw 30gf Dw BIp-¶p.

	 i) hkvXp-hnÂ {]tbm-Kn-¡p¶ DuÀ²z _ew I≠p-]n-Sn-¡p-I.

	 ii) hkvXp-hnsâ hym]vXhpw km{µ-Xbpw I≠p-]n-Sn-¡p-I.

	 ASp-¯-Xmbn Pe-¯n\v ]I-c-ambn 2.5 Bt]-£nI km{µ-X-bpÅ Hcp {ZmhIw FSp-¡p-¶p. 

{]Xy-£-¯n-epÅ `mcw I≠p-]n-Sn-¡p-I.- Jc-hkvXp {Zmh-I-¯nÂ Xmgv¶ InS-¡p-tam, s]

m§n-¡n-S-¡ptam? \n§-fpsS D¯cw \ymbo-I-cn-¡p-I.

7.-	 X-¶n-cn-¡p¶ Nn{X-¯n-ep-Å-Xp-t]mse A B C D F¶o kpjn-c-§-fpÅ Hcp knen≠dmIr-

XnbnepÅ ]m{X-¯nÂ Pew FSp-¯n-cn-¡p-¶p.

i)	 Nn{Xs¯ ]IÀ¯n Hmtcm kpjn-c-¯n-ep-sSbpw DÅ Pe-¯nsâ {]

hm-ls¯ kqNn-¸n-¡p-I.

ii) 	GXv kpjn-c-¯nÂ \n¶mWv Gähpw IqSpXÂ Zqcw Pew Hgp-Ip-¶-Xv. 

F´p-sIm≠v?

A

B

C

Books:	      1. ��General Physics - �Morton M. Sternhein - Joseph W. Kane  - John Wiley
	      2.  Fundamentals of Physics – �David Halliday & Robert Resnick  

– John Wiley

Webliography: �  �http://www.futuresouth.com 

	              http://www.splung.com

Further reference
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