
99fkdñ,fha fnod §u i|yd h'

 jdhqj, yeisÍu flfrys
n,mdk idOl

ridhk úoHdj

fuu mdvu yeoEÍfuka miq j Tng"

♦ >k" øj" jdhqj, wxY= ieleiau"

♦ jdhjq l yeiÍs u flfrys WIKa ;ja h" mvS kh" mßudj yd øjH mu% dKh
hk idOlj, n,mEu"

♦ ksh; jdhq ialkaOhl WIaK;ajh ksh; úg § jdhqfõ mSvkhg tÈß
j mßudj úp,kh jk wdldrh m%udKd;aul j ks¾Kh lsÍfï rgd
yd tAjd Ndú; jk wjia:d"

♦ ksh; jdhq ialkaOhl mSvkh ksh; úg jdhqfõ WIaK;ajhg tÈß j
mßudj úp,kh jk wdldrh

ms<sn| j wkafõIKh lsÍug

wjYH ksmqK;d ,nd.ekSug yels jkq we;'

1
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1'1 jdhjq , yeiÍs u flfrys n,mdk idOl
wjldYh ;=< bvla w;a lr.kakd ialkaOhla iys; foa mod¾:h kï fõ.

mod¾: >k" øj yd jdhq hk ;%súO wjia:dj, mj;shs. fï ieu mod¾:hla u
wxY=j,ska iukaú; nj Tn oekgu;a okakd lreKls'

>k mod¾:j,g iaÓr yevhla we;. iaÓr mßudjla o we;. >k øjH
lsysmhla ksÍlaIKh lsÍfuka fï nj Tng wjfndaO lr.; yels h.

c,h fyda fjk;a øjhla fyda úúO yeve;s n÷ka ;=<g oud ksÍlaIKh l<
úg øjh tajd ork n÷fka yevh w;a lr.kakd nj Tng meyeÈ,s jkq we;.

 yevhla ke;s w;r" .,d hEug we;s yelshdj ksid wvx.=" 

 øjhlg ksYaÑ; f,i ñksh yels mßudjla we;'Ndckfha yevh .kS' kuq;a 

úúO n`ÿka ;=<  tl;= lr.;a jdhqj n÷ka mqrd me;sÍ f.dia uq¿ n÷fka 
. tfia u tu jdhq tla tlau mßudj w;ma ;a lr .khs s Ndckfha yevh o .khs s  tA .

 wkjq  jdhjq ,g iÓa r yevhla fyda iÓa r mßudjla fyda fkdue;s nj meyeÈ,s fõ'

>k" øj yd jdhq mod¾: ms<sn| j wxY=uh uÜgñka i,ld ne,Sfï § tajd ms<sn| my; 
úia;r flfrk wdldrfha Ñ;%hla f.dv kexúh yels h. >khl wxY= l%uj;a j 
;Èka weisÍ ia:djr ia:dkj, mj;shs. øjhl wxY= >khl wxY=j,g idfmalaI j 
,sys,a j ne£ mj;S. tneúka øj wxY= tlsfkl w;r wdl¾IKj,ska iïmQ¾Kfhka u 
fkd ñ§ hï ksoyilska hq;= j øj mßudj ;=< Tn fudn p,s;fha fhfohs' jdhqjl 
wxY= b;d u ,sys,a j ne£ mj;sk w;r tajd tlsfkl w;r wdl¾IKj,ska 
iïmQ¾Kfhka u jdf.a ñ§ wjldYfha úúO fõ.j,ska hq;= j wyUq p,s;fha fhfohs'

1'1 rEmh

jdhq wxY=j, m%udKh yd jdhq wxY=
folla w;r ÿr ii|k úg tajd tlsfklg
fndfyda wE;ska mj;sk nj ie,lsh yels
h. tneúka >k yd øjj,g idfmalaI j
jdhq, myifq jka iïmvS khg (compression)
Ndck l< yels h .

wyUq p,s;fha fhfok jdhq wxY= tajd
wvx.= Ndckfha ì;a;s u; .eàfï § ta u;
mSvkhla we;s lrhs. fï mSvkh Ndckh
;=< ieu ÈYdjlg u l%shd lrhs ̂ 1'1 rEmh&.

l%shdldrlu 1'1
.=re;=udf.a $ .=re;=ñhf.a uÕfmkaùu wkqj ;U iqreKavqj,g   (Copper

turnings)  idkaø khsÜßla wï,h tlalr msgjk ÿUqre meye;s khsÜrcka 
vfhdlaihsâ jdhqj úúO yeve;s Ndck ;=klg tl;= lr .kak ̂mÍlaId k<,
 m%;sldrl fnda;,, jg wä ma,dial=&. jdhqj tl;= lr.;a miq  Ndckj, lg 
jid ;nd ksÍlaIK jd¾;d lrkak.

fï wkqj øjj,g iaÓr

>k" øj yd jdhqj, wxY=uh ieleiau
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jdhqjl yeisÍu flfrys WIaK;ajh, mSvkh, mßudj yd øjH m%udKh hk
idOl n,mdhs. fuu idOl fjkia lÍs fï § jdhq yeifs rk wkoa u m<s ns | j fï
flgfia § i,ld nef,hs' wOHhkfha myiqj i|yd idOl hq.,h ne.ska i,lkq
,nk w;r tys § wfkla idOl ksh; j ;nd .efka'

khs ; mßudjl wvx.= khs ; jdhq mu% dKhl WIKa ;ja hg tÈß j mvS kfha úp,kh

 lsr, wenh .e,ù bj;g ùis ù hkq ksÍlaIKh l< yels h' tfia jkafka r;a 
lsÍfï § jdhqfõ mSvkh jeä ùu ksid h. 
wxY=j, p,k fõ.h jeä fõ. tneúka jdhq wxY= tall ld,hla ;=< tall fCIa;% 
M,hla u; we;s lrk .egqï ixLHdj jeä fõ' tys m%;sM,h jkafka jdhq wvx.= 
n÷fka wNHka;r mSvkh by< hEuhs ̂1'3 rEmh&'

jdhqjl WIaK;ajh jeä lrk úg jdhq 

jdhq wKq n÷fka we;=¿ ì;a;sj, .efgk YS>%;dj jeä jk úg" jdhqfõ mSvkh
jeä jk w;r jdhq wKq ì;a;sj, .efgk YS>%;dj wvq jQ úg we;s jk mSvkh o wvq
h.

l%shdldrlu 1'2

msßisÿ úh<s lelEreï k<hla lsr, wenhla fhdÞ 
;rula ;o jk fia o jd;h msg fkdjk fia o 
jikak' miqj nkaika odylhlska r;a lrkak'  
ksÍlaIK ,nd.kak'
ie'hq' (-  lsr, wenh YÍrfhka bj;g isák fia 

   ;ndf.k r;a lrkak' 

lsr, wenh

jd;h

lelEreï k<h

;dmh      1'2 rEmh'

ksh; jdhq m%udKhl mSvkh ksh; j ;sìh § WIaK;ajhg tÈß j mßudj
úp,kh ùu

khs ; mvS kfha we;s khs ; jdhq WIKa ;ja h jeä lÍs fï § tu jdhq mu% dKhl 
m%udKfha mßudj jeäjk nj;a jdhq ialkaOhl WIaK;ajh wvq lsÍfï § tu jdhq 
m%udKfha mßudj wvqjk nj;a my; § we;s 1'3 l%shdldrlñka fmkaúh yels h'.

'

1'3 rEmh
jeä WIaK;ajh - jeä mSvkhwvq WIaK;ajh - wvq mSvkh
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fuys § isis,a c,h ;=< nyd ;sfnk fnda;,hg jvd WKq c,h ;=< nyd
we;s fnda;,h r;a jk neúka tys wvx.= jdhqfõ mßudj jeä fõ . tA nj tu
fnda;,hg iú l< neÆkh úYd, jk wdldrfhka jgyd.; yels h.

nhsisl,a fmdïmhl my< fl<jr we;s iq<x újrh weÕs,af,ka ;Èka jidf.k tys

msiagkh l%ufhka fmdïmfha k<h ;=<g ;,ä  lrkak. fmdïmfha k<h ;=< isr
ù we;s iaÓr jdhq ialkaOfha mSvkh jeä jk nj tu weÕs,a,g fyd¢ka oefka     ̂ 1'5 

rEmh&.

ksh; WIaK;ajhl§ ksh; jdhq m%udKhl mSvkhg tfrysj mßudfõ úp,kh

l%shdldrlu 1'3

1.4 rEmfha oelafjk mßÈ iudk
mu% dKfha fnd;a ,a follg tl yd iudk
l=vd neÆk folla iú lrkak. tu
fnd;a ,a foflka tlla iis ,s a c,h iy;s
îlrhla ;=< o wfkl WKq c,h iys;
îlrhla ;=< o ;nkak. isÿ jk oE
ksÍlaIKh lrkak.

ksh; WIaK;ajhl mj;sk iaÓr jdhq m%udKhl mßudj wvq lsÍfï § jdhq wxY= 
mj;sk wjldYh wvq ùu ksid tu jdhq m%udKfha mSvkh jeä fjhs. tfiaA u ksh; 
WIaK;ajhl mj;sk iaÓr jdhq m%udKhl mßudj jeä ùug bv ie,iqj fyd;a 
jdhq wxY= wE;a ùu ksid tu jdhq m%udKh we;s lrk mSvkh wvq fjhs.

jdhjq l WIKa ;ja h yd mßudj khs ;j we;ús g øjH mu% dKh yd mvS kh w;r 
iïnkOa ;dj 

fuh wOHhkh lsÍu i|yd my; oelafjk l%shdldrlï isÿ l< yels h'

.

1'4 rEmh

isis,a c,h WKq c,h

1'5 rEmh

wvq mSvkh - jeä mßudj jeä  mSvkh - wvq mßudj
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jd;h we;=¿ lsÍu;a iuÕ ghrfha oeä nj jeä ùfuka meyeÈ,s jkafka ta ;=<
mSvkh jeä jk nj h. fuys § mSvkh jeä ù we;af;a  ksYaÑ; WIaK;ajhl § ksh;

mßudjl wvx.= jdhq m%udKhjeä ùu kis d nj fuhks a meyeÈ,s fõ' jdhq wxY= we;¿=
 ùfï § ghrh we;=<;

1'6 rEmh

l%shdldrlu 1'4

jd;h bj;a l< ghrhlg fmdïmhlks a
jd;h we;=¿ lrñka ghrfha oeä njg
isÿ jkafka l=ula oehs ksÍlaIKh
lrkak.

.

l%shdldrlu 1'6

1. 6 rEmfha oelafjk mßÈ jdhq fmdïmhlska neÆkhlg jd;h we;=¿ lr 
neÆkfha mßudj fjkiajk whqre ksÍCIKh lrkak' 

1'7 rEmh

 fï wkqj WIaK;ajh yd mßudj ksh; j we;súg øjH m%udKh ̂wxY= m%udKh& 
jeäjk úg jdhqjl mSvkh jeä fõ'

jdhqjl mSvkh yd WIaK;ajh ksh;j we;súg øjH m%udKh yd mßudj w;r 
iïnkaO;djh 

fmdïmh ;<=  jd; mßudj lu% fhk a wv q jk w;r neÆkh ;<=  jd; mßudj lu% fhk a jeä 
jk nj fuy s § oelhs  yel s h. neÆkh ;<=   jdh q  wxY = .Kk jeä ùu kis d ty s mßudj  
jeä jk nj fï wkjq  Tng meyeÈ, s jk q we;.

; we;s jk .egqï ixLHdj jeä fõ
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jdhqj, yeisÍu flfrys WIaK;ajh (T), mSvkh (P), mßudj (V) yd øjH
m%udKh (n) hk idOl n,mdk nj by; l%shdldrlïj,ska meyeÈ,s fõ.

1'2 jdhjq , yeiÍs ï rgd

jdhqjl yeisÍu flfrys n,mdk m%Odk idOl jkafka WIaK;ajh, mSvkh, 
mßudj yd øjH m%udKh nj Tn oeka bf.kf.k we;'  tA wkqj fuu idOl 
w;r m%udKd;aul iïnkaO;djla we;a oehs fidhd n,uq.

ksh; jdhq m%udKhl WIaK;ajh
ksh; úg tu jdhq m%udKfha mßudj
mSvkh iuÕ úp,kh jk wdldrh

È. 100 cm muK jk isyska ùÿre k<hla ueog 

jkakg 10 cm muK È. riÈh l|la r|jd tu 

k<fha tla fl<jrla uqød ;nd.kak' tu k<h  1'8 a 
rEmfha ±lafjk mßÈ m<uq j ;sria j ;ndf.k  isr 
jQ jd; lf|a È.  uek.kak ^tys jQ jdhq ialkaOfha 
mSvkh jdhqf.da,Sh mSvkhg iudk fjhs&' 

oeka 1'8 b rEmfha ±lafjk mßÈ k<fha ixjD; 
fl<jr my<g yrjd k<h isria j ;ndf.k tys isr 
ù we;s jd; lf|a È. uek.kak ^túg isr jQ jdhq 

ialkaOh u; n,mdk mSvkh jkafka, jdhqf.da,Sh 
mSvkfha;a riÈh l| u`.ska we;s lrk mSvkfha;a 
tl;=j hs&'

bkamiq k<fha újD; fl<jr isria j hál=re j yrjd 

jdhq lf|a È. uek .kak ^túg jdhq l| u; n,mdk mSvkh jkafka, 

jdhqf.da,Sh mSvkfhka, riÈh l| u`.ska we;s lrk mSvkh wvq l< úg ,efnk 
w.h hs&' oeka riÈh lf|ys  È. jeä lr by; i|yka l%shdldrlï ;=k kej; 
lrkak' riÈh lf|ys È. jeä ùu fya;= fldgf.k isr ù we;s jd; ialkaOfha 

mSvkh úp,kh fõ' ta wkqj mßudj o kej; jrla úp,kh fjhs' .

1'8 c rEmfha ±lafjk mßÈ 

1'8 rEmh

úúO mSvkj, § isr l< jd; ialkaOfha

mßudjg (V) tÈßj wÞ< mSvkh (P) m%ia;dr.; 

lsÍfuka 1'9 rEmfha ±lafjk wkaofï úp,khla 

olakg ,efí' ksYaÑ; jdhq m%udKfha mSvkh jeä jk 

úg mßudj wvq jk w;r mSvkh wvq jk úg mßudj 

jeä fjhs' 

1'9 rEmh

P

V

(a)

(b) (c)
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l%shdldrlu 1'7
tla fl<jrla ixjD; jQ mgq ùÿre k<hla ,nd
.kak. idkaø i,a*shqßla wï, ìkaÿjla fyda riÈh
ìkaÿjla k<h ;=<g we;=¿ lrkak' th rEmfha
oelfa jk mßÈ k<fha ixjD; fl<jr my<g iás k
fia fikaá ógr j,ska l%udxls; fldaÿjla u; iú 
lr f.k c, îlrhla ;=< ;nd r;a lrkak.

 WIaK;ajh by< kexùfï § lf|a È. jeä fjñka riÈh ìkaÿj 
fyda wï,  ìkaÿj fyda by< k.skq ksÍlaIKh l< yels h'  úúO WIaK;ajj, §  
isria jdhq lf`oa È. uek f.k th WIaK;ajhg tÈß j m%ia;dr .; lrkak'

 isr jQ jdhq 

fndhs,a kshuh
ksh; jdhq m%udKhl WIaK;ajh ksh; úg tu jdhq m%udKfha mSvkh

mßudjg m%;sf,dau j iudkqmd;sl h' tA wkqj ksh; WIaK;ajhl § ksh; jdhq 

úiª ksoiqk
3 .khs ; jdhq mu% dKhl mvS kh 76 cm Hg jk úg mßudj 600 cm fõ  WIKa ;ja h

ksh; j ;ndf.k mSvkh 152 cm Hg olajd jeä l< fyd;a mßudj fldmuK fõ o@

mSvkh fo.=Khlska jeä l< úg (76cm Hg isg 152cm Hg olajd& fndhs,a
kshuh wkqj mßudj yß wvla fõ. tkï mßudj 300cm3 fõ.

 mvS kh khs ; úg tu jdhq ila kOa fhakhs ; jdhq mu% dKhl "
mßudj" WIaK;ajh iuÕ úp,kh jk wdldrh

1'12 rEmh

by; iïnkaO;djh 1'10 rEmh wdldfha m%ia;drhlska o 
ksrEmKh l< yels h' tkï mßudfõ mriamrh ̂   & g tÈß j 
mSvkh (p) m%ia;dr .; l< úg uQ, ,laIHh  yryd hk ir, 
f¾Ldjla ,efí'  

iaÓr jdhq ialkaOhl" WIaK;ajh ksh; úg tu jdhq ialkaOfha 
mSvkh" mßudjg m%;sf,dau j iudkqmd;sl jk nj uq,ska u 
fidhd.kakd ,oafoa 1661 § zfrdnÜ fndhs,aZ kï úoHd{hl= 
úisks' tu ksid tu iïnkaOh zfndhs,a kshuh f,i ye¢kafõ&'

PV =   k
P

1
 V

1
     =   P

2
 V

2

76×600      =  152 × V
2

V
2

     = 1
 
76 × 600

        152 
2

=  300cm3

1'10 rEmh
(1/V)

1'11 rEmh - frdnÜ
fndhs,a kï úoHd{hd

újD; fl<jr

riÈh ìkaÿj

isyska ùÿre k<h

isr jQ jdhq idïm,h

ixjD; fl<jr

WKq c,h

P

1
V

      =  k P  
1
V

P       
1
V

PV= k

m%udKhl mSvkh yd mßudfõ .=‚ ;h ieu úg u ksh;hls'

k<fha 

P V
1 1

   =   k

P V
2 2    

=   k

P V
1 1   

=  P V
2 2

m<uq wjia:dj i|yd 

fojk wjia:dj i|yd 

1 = 2

1

2
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 tu mSvkh iudk jkafka jdhqf.da,Sh mSvkfha;a"
 øj ̂riÈh& lf|a nr uÕska we;s lrk mSvkfha;a 

ksh; jdhq m%udKhl mSvkh ksh; j 
mj;sk úg WIaK;ajh yd jdhq m%udKfha mßudj 
w;r f¾Çh iïnkaOhla mj;sk nj ksÍlaIKh 

l< yels h. fuu iïnkaO;dj m%:u jrg 
wkdjrKh lr.kakd ,oafoa 1787 § m%xY cd;sl 

pd,aia kï úoHd{hd úisks.  tneúka fuu 

iïnkaO;dj pd,aia kshuh f,i ye¢kafõ. 

V    T
tkï V, /

T
   =   ksh;hla njhs' 

úiª ksoiqk

300 K ys § jdhq ialkaOhl mßudj  600 cm
3
 fõ'

 mvS kh khs ; j ;ìs h § jdhq ila kOa fha WIKa ;ja h 

400 K olajd kexjQ úg mßudj fldf;la fõ o@

3    600 cm
300 K

V—   =   k
T

1'14 - rEmh T/K

v

fuys § 1'14 rEmfha wdldr iïnkaO;djla ksÍlaIKh l< yels h' 

fuys § jdhq ila kOa h mj;ks fa ka khs ; mvS khl h'

pd,aia kshufhka oelafjkafka ksh; mSvkfha§ iaÓr jdhq m%udKhl 

mßudj (v), ksrfmalaI WIaK;ajhg ^fl,aúkaj,ska m%ldYs;& (T)  wkqf,dau j  
iudkqmd;sl jk njhs' 

tl;=jg h'

V
1

—   =   k
T

1

—   =   k
T

2

 V2—   =   —
T

1
 T

2

m<uq wjia:dj i|yd 

fojk wjia:dj i|yd 

1

V
2

2

1 2=

V
1

neúka

=
    V2

    400  K

=
    V2

3  
    600 cm x 400  K

300 K
=    V2

3    800 cm

1'13 rEmh - pd,aia kï úoHd{hd

WIaK;ajh 400 k ys§ mßudj   =
3    800 cm
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wNHdi

^1& ¸& >k yd øjj,g fmdÿ tla ,laIKhla i|yka lr Bg fya;=j
myokka '

¸¸& >k yd øjj,g jvd jdhqj, we;s úfYaI ,laIK follaa i|yka lrkak'

¸¸¸& iqj| ú,jqka iaj,amhla .e,ajQ mq¨ ka lene,a,la ldurhl ;enQ úg
blaukska tys .kaOh uq¿ ldurh mqrd me;sÍ hhs' Bg fya;=j meyeÈ,s
lrkka '

¸¹& øjj,g jvd jdhqj, úirK fõ.h jeä ùug fya;=j myokak'

^2& ¸& jdhqjl yeisÍu flfrys n,mdk idOl kï lrkak'

¸¸& jdhq ialkaOhl we;s wKq ixLHdj tu jdhqfõ mSvkh" mßudj yd
WIaK;ajh flfrys flfia n,mdkafka oehs i|yka lrkak'

¸¸¸& jdhqjl mSvkh" tys mßudj flfrys flfia n,mdkafka oehs i|yka
lrkka '

^3& ¸& c,h ;=<ska jdhq nqnq,la by< k.sk úg tu nqnq, l%ufhka úYd,
fõ' fuh myokak'

¸¸& nhsisl,a fmdïmhla ;=< mSvkh 1 x 105 Pa hgf;a jd;h 60  cm l
3

mßudjla we;' WIaK;ajh ksh; j ;sìh § jd;fha mSvkh 1'5 x 105

Pa olajd jeä l< fyd;a jdhq ialkaOfha mßudj fldmuK fõ o@

¸¸¸& jdhq ialkaOhl WIaK;ajh jeä lrk úg tys mSvkh jeä jk nj
fmkajd §ug ir, l%shdldrlula ,shkak'
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