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18
fN!;sl úoHdj

ld¾hh" Yla;sh yd cjh

18'1 ld¾hh

jia;=jla u; fhdok ,o n,hla hgf;a tu jia;=fõ msysàu fjkia jQfha kï fyda 

yevfha fjkila isÿ jQfha kï tu n,h u.ska ld¾hhla lf<a hehs Tn óg fmr § 

bf.k f.k we;' ld¾hh (work) ms<sn| j ;j ÿrg;a úuid n,uq'

jia;=jla 18'1 rEmfha fmkajd we;s wdldrhg ;sria ;,hla u; ;nd 1 N ksh; 

n,hla fhdod f.k n,fha ÈYdjg 1 m  ÿrla p,kh lrk ,oafoa kï túg flfrk 

,o ld¾h m%udKh cQ,hla" tkï 1 J f,i y÷kajkq ,efí'

			 

1 N 1 N

1 m

		      18'1 rEmh -  1 N  n,hlska jia;=jla 1 m ÿrla p,kh lsÍu

fuu ;sria ;,h u; jQ jia;=j 18'2 rEmfha fuka 2 N kssh; n,hla fhdod f.k

1 m p,kh l<fyd;a flfrk ld¾h m%udKh 2 J fõ'

			 

2 N 2 N

1 m

           18'2 rEmh -  2 N  n,hlska jia;=jla 1 m  ÿrla p,kh lsÍu



127 PBfkdñf,a fnod yeÍu i|yd h fkdñf,a fnod yeÍu i|yd h

tfukau" 18'3 rEmfha fuka 3 N ksh; n,hla fhdod th 1 m ÿrla ;sria ;,h u; 

p,kh l< úg flfrk ld¾hh 3 J fõ'

3 N 3 N

1 m

18'3 rEmh -  3 N  n,hlska jia;=jla 1 m  ÿrla p,kh lsÍu

 fï wkqj"

 n,hlska flfrk ld¾hh   }   n,h  «  n,fha ÈYdjg isÿ jQ úia:dmkh

	

ksoiqk 1

  7'5 N n,hla fhdod jia;=jla tu n,fha ÈYdjg 8 m ÿrla p,kh l< úg 

   flfrk ld¾hh fldmuK o@

	 flfrk ld¾hh =   n,h  «  n,fha ÈYdjg úia:dmkh

			          =	  7.5 N  «  8 m
			          =	  60 J

ksoiqk 2

  jia;=jl nr 40 N fõ' th 2 m isria Wilg tieùfï § flfrk ld¾hh 

   fldmuK o@

   40 N nrla iys; jia;=jla tieùug isria j 

by<g fhÈh hq;= n,h	 =  40 N
   n,fha ÈYdjg úia:dmkh	=   2 m

     flfrk ld¾hh	=  40 N  «  2 m
	 =  80 J
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ksoiqk 3

    jia;=jl ialkaOh 5 kg fõ' fuh 3 m by<g tieùfï § flfrk ld¾hh 

    fidhkak'

jia;=fõ ialkaOh	=  5 kg

    jia;=fõ nr	=  m g

		  =  5 kg  «  10 m s-2

		  =  50 N

    jia;=j by<g tieùug fhÈh hq;= n,h	=  50 N

tiejQ Wi	=  3 m

flfrk ld¾hh	=  50 N  «  3 m

		  =  150 J

 fuu j.=j Tnf.a wNHdi fmdf;ys msgm;a lr f.k iïmQ¾K lrkak'
	

		
n,h n,h ls%hdlrk  

ÿr

flreKq 

ld¾hh

20 N 2 m .............
.......... 80 cm 24 J

15 N ........... 22.5 J

0.75 N 8 m ..............

	

18'1 wNHdih

18'2 Yla;sh

Yla;sh (energy) hkq ld¾h lsÍfï yelshdj hs' Yla;sh uksk tAllh o ld¾hh 

uksk tAllh  jk cQ,h fõ' wmg Yla;sh wjYH jkafka fkdfhl=;a wdldrj, 

ld¾h lr .ekSug hs' ld¾h lr .ekSug Woõ jk úúO Yla;s wdldr we;' 

ksoiqka	
		  ;dm Yla;sh

		  úoHq;a Yla;sh

		  pqïnl Y;alsh

		  hdka;%sl Yla;sh

		  wdf,dal Yla;sh

		  èjks Yla;sh
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fuu Yla;s wdldr w;=ßka hdka;%sl Yla;sh (mechanical energy) 
ms<sn|j fuys § idlÉPd flf¾' hdka;%sl Yla;sh" úNj Yla;sh (potential energy) 
yd pd,l Yla;sh (kinetic energy) hkqfjka j¾. folls' 

• pd,l Yla;sh

jia;=jl p,kh ksid tu jia;=j i;= Yla;sh pd,l Yla;sh f,i ye¢kafõ'

18'4 rEmfha fmkajd we;s wdldrhg ;sria ìul ;nk ,o ieye,a¨ fg%d,shl (B) 
jÈk fia jia;=jla (A) hï m%fõ.hlska ;,a¨ lr hjkak' jia;=j jeÿkq miq fg%d,sh 

hï ÿrla bÈßhg ;,a¨ ù hkq we;' oeka jeä m%fõ.hlska jia;=j ;,a¨ lr hjkak' 

túg fg%d,sh jeä ÿrlg ;,a¨ ù hkq we;'

B

A

        				    
18'4 rEmh -  jia;=jla m%fõ.hlska ;,a¨ lr heùu'

fuys § isÿjkafka ;,a¨ lr hjk ,o jia;=fõ p,kh ksid jia;=j i;= Yla;sfhka 

fldgila fg%d,shg iïfm%aIKh ù fg%d,sh .uka lsÍug mgka .ekSu hs' jia;=jg 

jeä wdrïNl m%fõ.hla ,nd ÿka úg fg%d,shg jeä Yla;s m%udKhla iïfm%aIKh ù 

fg%d,sh jeä ÿrla .uka lrhs'

tA whqßka u úúO ialkaO iys; jia;= tlu m%fõ.fhka fgd,sh foig ;,a¨ lr 

hjkak' túg jeä ialkaOhla iys; jia;=j ksid fgd,sh jeä ÿrlg .uka lrkq 

Tng oelsh yels jkq we;' 

ñka meyeÈ,s jkafka p,kh jk jia;=jl we;s Yla;sh" tkï pd,l Yla;sh flfrys" 

jia;=fõ ialkaOh;a" m%fõ.h;a hk idOl folu n,mdk njh'

ialkaOh;a" m%fõ.h;a hk idOl folu Wmfhda.S jk my; oelafjk iólrKh" 

pd,l Yla;sh .Kkh lsÍug fhdod .kq ,efí'

				  
				  

		  m  - 	 jia;=fõ ialkaOh

		  v   - 	 jia;=fõ m%fõ.h

		  E
k
 - 	 pd,l Yla;sh
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jia;=fõ ialkaOfhys tall  kg o" m%fõ.fhys tall  m s-1  o jk úg pd,l Yla;sfha 

tAll J ^cq,a& fõ'

ksoiqk 1

tla;rd jia;=jl ialkaOh 6 kg fõ' th 4 m s-1 m%fõ.hlska p,kh jk wjia:djl 

tys pd,l Yla;sh .Kkh lrkak'

			   pd,l Yla;sh 	=  mv2

					     =  « 6 « 42

			 

					     = 48 J

ksoiqk 2

ialkaOh 4 kg jk jia;=jla  2 m s-1 m%fõ.hlska p,kh jk fudfyd;l tys pd,l 

Yla;sh .Kkh lrkak'

			   pd,l Yla;sh =  mv2

					     =  « 4 « 22

					     = 8 J

(1)	 n,af,l=f.a ialkaOh 10 kg ls' fuu n,a,df.a 

pd,l Yla;sh 20 J jkqfha n,a,d ljr 

m%fõ.hlska ÿjk úg o?

(2)	 500 g ialkaOhla iys; jia;=jla tla;rd m%fõ.hlska p,kh jk fudfyd;l 

tys pd,l Yla;sh 9 J fõ' tu fudfydf;a jia;=fõ m%fõ.h .Kkh lrkak'

18'2 wNHdih
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• úNj Yla;sh

  

jia;=jl msysàu wkqj fyda jia;=jl yevh fjkia ùu ksid fyda .nvd jk 

Yla;sh úNj Yla;sh f,i ye¢kafõ'

jia;=jla hï Wilg Tijk úg tu jia;=j fj; hï ld¾hhla flfrhs' tkï tu 

jia;=j tu msysàug f.k tAug hï Yla;shla jeh flf¾' tu Yla;sh úNj Yla;sh 

f,i jia;=fõ .nvd fjhs'

18'5 rEmfha fmkajd we;s 3 kg ialkaOh 2 m Wilg tiùug l< hq;= ld¾hh 

fidhuq'

				  
18'5 rEmh -- .=re;ajhg úreoaOj ld¾hh lsÍu

3 kg ialkaOfha nr = 3 kg « 10 m s-2  = 30 N

fuh tiùug fhÈh hq;= n,h	= 30 N	

Tijk Wi	= 2 m

tu ksid lrkq ,nk ld¾hh	= 30 N « 2 m	

	 =  60 J	

l< hq;= ld¾hh 60 J ksid" 2 m Wil  § tys .nvd ù we;s Yla;sh 60 J fõ' tkï  

2 m Wil oS tys úNj Yla;sh 60 J fõ'

lrkq ,nk ld¾hh = nr « jia;=j Tijk isria Wi

		    nr = ialkaOh « .=re;ajc ;ajrKh

lrkq ,nk ld¾hh = ialkaOh « .=re;ajc ;ajrKh « jia;=j Tijk isria Wi

3 kg
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fuys § ld¾hh .=re;ajdl¾IKhg úreoaOj isÿ lrk neúka" fuu úNj 

Yla;sh .=re;ajdl¾IK úNj Yla;sh f,i ye¢kafõ'

by; WodyrKfhys m hkq jia;=fõ ialkaOh o

		       g  hkq .=re;ajc ;ajrKh iy

		       h hkq jia;=j tijqKq isria Wi o f,i .;aúg

			 
úNj Yla;sh =  mgh

jia;=jla by<g tiùfï § lrk ,o ld¾h m%udKh tys úNj Yla;sh f,i .nvd 

jk w;r th uqod yßk úg tu úNj Yla;sh pd,l Yla;sh njg mßj¾;kh fõ' 

jia;=jla msysgk isria Wi jeä jQ ;rug tys wvx.= úNj Yla;sh jeä jk nj 

fmkajd §ug my; l%shdldrlfuys fhfouq' 

l%shdldrlu 18'1

  18'6 rEmh - Wi iu`. úNj Yla;sfha fjkia ùu

²	 by; rEmfha mßÈ ìu 3 cm muK Wig úysfok mßÈ tl iudk .klug lsß 

ueá w;=rkak' 

²	 jdfka f.da,hla jeks ;rula nr jia;=jla ueá mDIaGfha isg 0.5 m Wil isg 

w;yßkak' 

²	 nr jia;=j jegqKq ;ek  iEÿkq jf,a .eUqr ksÍlaIKh lrkak' 

²	 oeka kej;;a tu jia;=fõ tlu mDIaGh ueá msv iu`. .efgk mßÈ úúO Wij,a 

j, isg w;yßkak' 

²	 tu iEu wjia:djlu iEfok jf,a .eUqr ksÍlaIKh lrkak'  
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jia;=j jefgk Wi jeäj;a u iEfok jf,ys .eUqr o jeä jk nj Tng fmfkkq 

we;' ueá msfvys j,la iE§ug  wjYH Yla;sh ,enqfKa" jegqKq jia;=j u.sks' jefgk 

Wi jeäj;a u tu jia;=j i;= Yla;sh o jeä nj Tnf.a ksÍlaIK wkqj ;yjqre fõ' 

ta wkqj jia;=jla msysgk Wi jeäjk ;rug tys .nvd ù we;s úNj Yla;sh o 

jeäjk nj fuu ls%hdldrlfuka Tng meyeÈ,s jkakg we;' 

l%shdldrlu 18'2

²	 ma,diaála fnda;,hla /f.k tys Wiska la muK je,s mqrjd 1 m muK Wil 

isg by; mßÈ u ueá f.dvg jeàug i,iajkak'

²	 túg iEfok jf,ys .eUqr ksÍlaIKh lrkak' 

²	 bkamiq ma,diaála fnda;,fha Nd.hla muK msfrk f;la je,s mqrjd fmr fiau 

1 m muK Wil isg by; mßÈ u ueá f.dvg jeàug i,iajkak' 
 

²	 kej; ma,diaála fnda;,hg uq`Mukska u je,s mqrjd fmr fiau tu Wi isg u 

ueá f.dvg jeàug i,iajkak' 

w;yßk ,o fnda;,fha ialkaOh jeäjk úg iEÿKq jf,ys .eUqr jeä jQ nj Tng 

fmfkkq we;' ta wkqj jia;=jl ialkaOh jeä jk úg tys .nvd jQ úNj Yla;sh 

jeä jk nj fuhska meyeÈ,s fõ'

rn¾ máhla fyda ÿkakla u; n,hla fhdod th we§fuka tys È. jeä lsÍfï § 

tys yevfha fjkila isÿ jk w;r tys § lrkq ,nk ld¾hh úNj Yla;sh f,i 

rn¾ máfha fyda ÿkafka .nvd fõ' fuu úNj Yla;sh m%;Hdia: úNj Yla;sh f,i 

ye¢kafõ' 

18'7 rEmh -- ÿkakla we§u
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;eks;,d mdrla Èf.a fõ.fhka meof.k wd nhsisl,hg 18'8 rEmfha oelafjk 

wkaoug l=vd lkaola by<g .uka lrkakg isÿ jQjd hehs is;uq' nhsisl,h mÈkakd 

oeka th fkdmeo isáh o uq,ska th i;= j ;snqKq fõ.h ksid nhsisl,h lkao uqÿkg 

meñKSug bv we;' tfy;a tfia k.sk úg nhsisl,fha fõ.h l%ufhka wvq fõ' 

tneúka nhsisl,h lkao k.sk úg th i;= pd,l Yla;sh l%u l%ufhka wvq fõ'

tfia .uka lr th lkao uqÿk miq lsÍug iu;a jQjd kï nhsisl,alreg nhsisl,h 

fkdmeo u l÷ nEjqu my<g .uka lsÍug yels fõ' nhsisl,h tfia .uka lsÍfï 

§ tys fõ.h l%ufhka jeä fõ' tfia nhsisl,h lkao my<g .uka lsÍfï § tys 

pd,l Yla;sh jeä fõ'

18'8 rEmh -- nhsisl,hla lkaola by<g meof.k hdu

nhsisl,h ;eks;,d mdr Èf.a ú;a l÷ md uq,g <Õd jQ úg th i;=j pd,l Yla;sh 

;sì‚' th lkao by<g k`.s;a u th i;= pd,l Yla;sh wjuhlg wvq jQ w;r úNj 

Yla;sh Wmßuhla f;la jeä úh' l÷ uqÿk miq lsÍfuka miq th kej;;a lkao 

my<g .uka lrk úg th i;= úNj Yla;sh wvq ùug;a pd,l Yla;sh jeä ùug;a 

mgka .kS' pd,l Yla;sh úNj Yla;sh njg;a úNj Yla;sh h<s;a  pd,l Yla;sh 

njg;a mßj¾;kh úh yels nj fuu ksoiqfkka Tng meyeÈ,s jkakg we;'

	 A

B

18'9 rEmh -- TkaÑ,a,dj me§u

TkaÑ,a,djlA p,kh jk wdldrh Tn oel we;' 18'9 rEmfha <uhd isá my< u 

uÜgu jk A ys isg B fj;g p,kh ùfï § tys pd,l Yla;sh l%ufhka wvq fjhs' 
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tfy;a <uhd A uÜgfuka by<g .uka .kakd ksid tys úNj Yla;sh jeä fjhs' 

t neúka <uhd A isg B fj; p,kh ùfï § th i;= pd,l Yla;sh úNj Yla;sh njg 

mßj¾;kh fõ' B fj;g <Õd jQ úg tys m%fõ.h Y=kH fyhska uq¿ pd,l Yla;sh u  

úNj Yla;sh njg mßj¾;kh ù we;' wk;=re j <uhd B isg A fj;g p,kh ùfï 

§ tys wka;¾.; j ;snQ úNj Yla;sh kej;;a pd,l Yla;sh njg mßj¾;kh fõ'

ksoiqk 1

4 m Wil we;s 7'5 kg ialkaOhla iys; jia;=jl .=re;ajdl¾IK úNj Yla;sh 

fidhkak'

	 .=re;ajdl¾IK úNj Yla;sh	 =  mgh
		  =  7.5 kg « 10 m s-2 « 4 m				  

	 =  300 J
ksoiqk 2

200 g

4 m

.il we;s f.ähl ialkaOh 200 g fõ' fmdf<dfõ isg tu f.ähg isria Wi 

4 m ls' .fiys we;s tu f.äfha .=re;ajdl¾IK úNj Yla;sh fidhkak'

	

	 .=re;ajdl¾IK úNj Yla;sh	 = mgh
				                =  200 kg « 10 m s-2 « 4 m					       

1000
			    		  =   8 J

tÈfkod Ôú;fha § úNj Yla;sh fhdod .kakd wjia:d 

01' by< c,dYj, .nvd lr.;a c,h my<g .,d taug i,iajd" tu c,fha  úNj 

Yla;sh pd,l Yla;sh njg yrjd tu`.ska gZnhskhla lrljd úÿ,sh ckkh lr 

.kq ,efí' 
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c,dYh

18'10 rEmh -- c, úÿ,sh ksmoùug úNj Yla;sh Ndú; lsÍu

02' cïndrh yd l=¿K

f.dvke`.s,s bÈlsÍfï § w;a;sjdrï oeóug fmr fmdf<dfõ nqre,a mi fyd¢ka 

;o lr .ekSu i`oyd;a l=¿Kq isgqùu i|yd;a" cïndrh Ndú; flfrhs' tys § 

hka;%hla u.ska cïndrh by<g Tijd l=¿K u;g uqod yßkq ,efí'

l=¿K

cïndrh

fodUlrh

18'11 rEmh -- cïndrh yd l=¿K

03' l=¿ f.äh

.,a leãfï § yd or me,Sfï § l=¿ f.äh Ndú; flfrhs' or me,Sfï § or 

fldghg .s,a jQ hlv l+[a[h u;g" by<g Tijk ,o l=¿ f.äh uqod yeßh 

úg l=¿ f.äfha úNj Yla;sh" pd,l Yla;sh njg mßj¾;kh ù l+[a[h 

iu`. fõ.fhka .efghs' tfia .egqKq miq l=¿ f.äfha pd,l Yla;sh l+[a[h 

,ndf.k l+[a[h or fldgh ;=<g ls`od neiSu ksid or fldgh mef,a' 
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18'12 rEmh --- l=`Mf.äh Ndú;h

18'3 cjh fyj;a laIu;dj

tAll ld,hl § lrkq ,nk ld¾h m%udKh fyj;a ld¾h lsÍfï YS>%;dj" cjh  

fyj;a laIu;dj (power) kï fõ'

;;amr 10 l § 600 J ld¾h m%udKhla lrkq ,nkafka kï" 

ld¾h lsÍfï YSS>%;dj fyj;a cjh	 = 	600 J
	 10 s
= 	60 J s-1

;;amrhg cq,a 1la (1 J s-1) hkq fjdÜ 1 la (1W) f,i w¾: olajd we;' tneúka by; 

i|yka cjh 60Wls' tkï cjfha tAll fjdÜ (W)  fõ' cjh .Kkh lsÍug my; 

oelafjk iQ;%h fhdod .efka'

	     flreKq ld¾hh (J)	    
  	      .; jQ ld,h  (s)
cjh =

		

ksoiqk 1

5 kg ialkaOhla iys; jia;=jla 8 m Wilg tiùug .; jQ ld,h ;;amr 10 ls' fuys 

§ ld¾h lsÍfï YS>%;dj ^cjh& .Kkh lrkak'

	            jia;=fõ ialkaOh	 =  5 kg

	 jia;=fõ nr	 =  mg

			       		  =  5 kg « 10 m s-2

					     =  50 N
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  ta ksid  jia;=j tiùug fh¥ n,h	 =  50 N

		                   ti jQ Wi	 =  8 m

	                    flreKq ld¾hh	 =  50 N « 8 m

				        	 =  400 J

	                  		    cjh	 = 
  400 J

  10 s
 

				       	 =  40 W

ksoiqk 2

100 W cjhla iys; hka;%hla ñks;a;=jl § lrk ld¾hh fldmuK o?

				     cjh	 = 100 W 

					     = 100 J s-1

		            	            ld,h	 = ñks;a;= 1

			           		 = 60 s

			            cjh	 = 
ld¾hh

  ld,h
 

                   60 s  §  flreKq ld¾hh	 = cjh « ld,h

	      				    = 100  W  « 60 s
					     = 100 J s-1 « 60 s
					     = 6000 J

ñY% wNHdih

(1)	 (i)	 <ufhla ialkaOh 4 kg jk nE.hla 1'5 m Wilg Tijhs' fuys § flreKq 

ld¾hh fldmuK o? (g = 10 m s- 2)

      (ii)	 by; lS ld¾hh lsÍu i|yd .; jQ ld,h ;;amr 3 la kï" tys § ld¾hh 

lsÍfï YS>%;dj ^cjh& fldmuK o?

(2)	800 g ialkaOhla iys; jia;=jla 20 m s-1 m%fõ.fhka isriaj by<g hjk ,È'

   	 (i)	th fmdf<dfjka by<g ke.Su wdrïN jk wjia:dfõ § pd,l Yla;sh 

fldmuK o?

(ii) tu jia;=j Wmßu Wig ke`.Sug .;jk ld,h fldmuK o@

(iii)	th by< k.sk Wmßu Wi fldmuK o?
(iv)	th k.sk Wmßu Wfia § úNj Yla;sh fldmuK o@
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(3)	 ialkaOh 35 kg jk <ufhla mä fm<la Èf.a 4 m isria Wilg k.shs' 

	 (i)	 Tyq úiska lrk ,o ld¾hh m%udKh fldmuK o@

	 (ii)	 Tyqg mä fm< ke.Sug ñks;a;= 1l ld,hla .; jQfha kï" Tyqf.a ld¾hh 

lsÍfï YSS>%;dj fyj;a cjh fldmuK o@ 

idrdxYh

²     n,hla u.ska flfrk ld¾hh tu n,fha úYd,;ajfha;a" tu n,fha ÈYdj Tiafia  

úia:dmkfha;a" .=Ks;hg iudkh' 

		  tkï" ld¾hh } n,h × n,fha ÈYdjg úia:dmkh 

²	 Yla;s ydkshla fkdue;s kï flreKq ld¾h m%udKh jeh jQ Yla;shg iudkh' 

²	 ld¾hh yd Yla;sh uksk tallh cQ,a (J) fõ' 

²	 hdka;s%l Yla;s j¾. fol úNj Yla;sh yd pd,l Yla;shhs' 

²	 jia;=jl pd,l Yla;sh r|d mj;skafka tys ialkaOh yd m%fõ.h u;hs' 

pd,l Yla;sh my; oelafjk iólrKfhka .Kkh lrkq ,efí' 

pd,l Yla;sh  }   1
 2

mv2 

m   } ialkaOh (kg) 
	        v    } m%fõ.h (m s-1)
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.=re;ajdl¾IKh úNj Yla;sh flfrys n,mdk idOl ;=kls' 

	 1' ialkaOh (m)
	 2' .=re;ajc ;ajrKh (g)
	 3' Wi (h) 

úNj Yla;sh .Kkh lsÍug my; oelafjk iQ;%h fhdod .kq ,efí' 

úNj Yla;sh } m g h 

²	 jia;=jla u; ndysr n,hla fhdod tys yevh fjkia lrk úg tys wvx.= úNj 

	 Yla;sh fjkia fõ'

²	 jia;=jla .=re;ajh hgf;a by<g hkúg tys pd,l Yla;sh ydksjk w;r

	 tu ydksjk Yla;s m%udKh úNj Yla;sh njg m;afõ'

ld¾hh		  -		  Work

Yla;sh		  -		  Energy

hdka;s%l Yla;sh	 -		  Mechanical energy

pd,l Yla;sh			   -Kinetic energy 

úNj Yla;sh		 -		  Potential energy 

cjh		  -			   Power

mdßNdIsl jpk


