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xSlksa dk xR;kRed fl)kUr ,oa Å"ekxfrdh 
———————————————————————————————————  
 xSlksa dk xR;kRed fl)kUr : 
 xSlksa dk xfrd fl)kUr fuEu ifjdYiukvksa ¼/kkj.kkvksa½ ij vk/kkfjr gSaA 

 (a) ,d xSl esa cgqr vf/kd la[;k esa v.kq gksrs gSaA ;s v.kq ,d leku] iw.kZr% izR;kLFk o Bksl xksys gksrs gSA ;s v.kq 

brus NksVs gksrs gSa fd budk vk;ru lEiw.kZ xSl ds vk;ru dh rqyuk esa ux.; gksrk gSA 

 (b) v.kqvksa dh xfr dh dksbZ fuf'pr fn'kk ugha gksrh gSA v.kq ;kn`fPNd xfr djrs gSaA 

 (c)  ;s v.kq ljy js[kk esa xfr djrs gS vkSj vf/kdka'k le; eqDr xfr djrs gSaA nks v.kqvksa ds chp gksus okyh VDdj 

dk le; cgqr de gksrk gSA 

 (d)  v.kqvksa o ik=k dh nhokj ds chp gksus okyh VDdj iw.kZr;k izR;kLFk gksrh gSA bldk vFkZ gS fd izR;sd VDdj esa 

xfrt ÅtkZ lajf{kr jgrh gSA 

 (e) nks VDdjksa ds chp v.kqvksa }kjk r; fd;s x;s iFk dks eqDr iFk dgrs gSA vkSj ,d v.kq }kjk r; dh xbZ bu 

nwjh;ksa ds ek/; dks ek/; eqDr iFk dgrs gSaA  

 (f) v.kqvksa dh xfr U;wVu ds fu;eksa ds vuqlkj gksrh gSA 

 (g)  v.kqvksa dh xfr ij xq:Ro dk izHkko ux.; gksrk gSA  
 

 xSl ds nkc ds fy;s lw=k % 
 ekuk ,d xSl  yEckbZ ds ,d ?kukdkj cDls esa Hkjh gqbZ gSA ekuk xSl esa ' N ' 

,d leku v.kq gS ftuesa izR;sd dk nzO;eku 'm' gSA pwafd lHkh v.kq izR;kLFk o 
leku nzO;eku ds gSa blfy, buds chp gksus okyh VDdjksa ds QyLo:i dsoy 
buds osx ijLij cny tkrs gSA xSl dk nkc dsoy v.kqvksa }kjk ik=k dh nhokjksa 
ls Vdjkus ds dkj.k gh gksrk gS vc ge ,d v.kq ftldk osx v1 vkSj osx ds 
?kVd x, y vkSj z v{kkssa vuqfn'k Øe'k% vx1 , vy1 vkSj vz1 gSA tSlk fd fp=k eas 
çnf'kZr gSA 

 

 v1
2 = 1 1 1

2 2 2
x y zv v v   

 nhokj BCGF ls ,d VDdj ds ckn v.kq ds laosx esa ifjorZu = m
1xv  ( m

1xv  ) = 2 m 
1xv . 

 nhokj BCGF ij gksus okyh nks Øekxr VDdjksa ds chp yxk le; = 
nwjh
pky

 = 
1x

2

v
 

 VDdjksa ds dkj.k laosx esa ifjorZu dh nj = 
laosx e sa ijforZu
fy;k  x;k  le;

 = 11

1

2
xx

x

2mv mv

2 / v
  

 nhokj BCGF ij N v.kqvksa dh VDdj ds dkj.k yxus okyk dqy cy 

 Fx = 
x x xx31 2 n

2 2 22mv mv mvmv m
............      x x x x1 2 3 n

2 2 2 2v v v .............. v    = 
x

2mN
v    

 ;gk¡ 
x

2v   = x-fn'kk esa oxZ ek/; osx ] pwafd v.kq fdlh fuf'pr fn'kk esa ugha pyrs gSA blfy, 
x

2v   = 2

yv   

= 2

zv  . ysfdu < v2 > = 
x

2v   + 2

yv   + 2

zv      
x

2v   = 
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   cy dksa {ks=kQy ls foHkkftr djus ij nkc çkIr gksrk gSA 

 P = 2 2x

2 3

F M M
v v

3V3
       nkc x, y, z fn'kk ij fuHkZj ugha djrk gSA 

 tgk¡ 3  = crZu dk vk;ru = V 

 M = xSl dk dqy nzO;eku, < v2 > = v.kqvks dk oxZek/; pky    P = 
1

3
 2v     
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 tSlk  PV = n RT, rc  xSl dh dqy LFkkukUrjh; xfrt ÅtkZ = 
1

2
 M 2v    = 

3

2
 PV = 

3

2
 n RT 

 1 v.kq dh LFkkukUrjh; xfrt ÅtkZ =
3

kT
2

(;g xSl dh çd`fÙk ij fuHkZj ugha djrkA) 

 2v   = 
3P


      ;k     vrms = 

mole

3P 3RT 3kT

ρ M m
    tgk¡ vrms xSl dk oxZek/; ewy pky gSA 

 xSl }kjk mRiUu nkc P = 
1

3
  <v2 >  = 

2

3
  

1

2
  <v2 >   ;k   P = 

2

3
 E , E = 

3

2
 P 

 vr% izfr ,dkad vk;ru xSl dh dqy LFkkukUrjh; xfrt ÅtkZ ¼bls ÅtkZ ?kuRo dgrs gSa½ vkafdd :i ls xSl }kjk 

yxk;s x;s nkc dh 
3

2
 xquk gksrh gSaA  

 

 eq[; fcUnq 

 (a) vrms  T   vkSj   vrms 
mole

1

M
  

 (b) ije 'kwU; rki ij] xSl ds lHkh v.kqvksa dh xfr :d tkrh gSaA 

 (c) mPp rkieku rFkk de nkc ij ;k mPp rkieku o de ?kuRo ij ,d okLrfod xSl vkn'kZ xSl  

 dh rjg O;ogkj djrh gSaA 

 (d)  ek/; eqDr iFk gS tks nks Øekxr VDdjksa ds e/; ,d v.kq }kjk r; dh xbZ vkSlr nwjh gS : 

  < > = < v > 
2

1

2 nd
 

  tgk¡ n izfr ,dkad vk;ru esa v.kqvksa dh la[;k ¼la[;k ?kuRo½ gS rFkk d v.kq dk O;kl gSA  
 

 eSDlosy dk forj.k fu;e  

 forj.k oØ – 
dN(v)

dv
 (,dkad pky vUrjky esa v.kqvksa dh la[;k) o v ds e/; vkjs[k esDlosy dk forj.k oØ dgykrk 

gSA oØ ls lEc) dqy {ks=kQy lekdyu 
0 0

dN(v)
dv dN(v) N

dv

 

    }kjk fn;k tkrk gSA  

 [uksV % 
dN(v)

dv
 dk okLrfod lw=k JEE ikB~;Øe esa ugha gSA] 

 fp=k esa nks vyx vyx rkiksa ds fy;s forj.k oØ n'kkZ;s x;s gSA 
fdlh Hkh rki ij ,d fuf'pr pky vUrjky dv esa v.kqvksa dh 
la[;k ml vUrjky esa oØ ls lEc) {kS=kQy ds cjkcj gksrh gSA 
;g la[;k pky ds c<+us ls ,d vf/kdre eku rd c<+rh gS vkSj 
fQj vuUr Li'khZ :i ls 'kwU; rd ?kVrh gSA bl izdkj 'kh"kZ A ds 
vkl ikl pky dh ,d NksVh ijkl esa v.kqvksa dh la[;k vf/kdre 
gksrh gSA 

 

T2 (mPp) 

 

 bl pky dks vf/kdre~ laHkkO; pky vp ;k vmp dgrs gSaA    
 

 forj.k oØ blds pksVh (rh{.k) ds lkis{k vlefer gskrk gS D;ksafd U;wure laHko pky 'kwU; gksrh gSA tcdh nwljh 

vksj vf/kdre pky ds fy;s dksbZ lhek ugha gksrh gSA bl izdkj ek/; pky c  dk eku] vf/kdre lEHkkO; pky vp ls 

FkksM+k vf/kd gksrk gSA oxZ ek/; ewy pky vrms dk eku vc Hkh blls vf/kd gksrk gSaA  (vrms > v  > vp). 

 vkSlr (;k ek/;) pky  : v  = 
8 kT

m
 = 1.59 kT /m . (lR;kiu ikB~;Øe esa ugh gSA) 

 oxZek/; ewy pky :  vrms = 
2v  = 

3kT

m
 = 1.73 

kT

m
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 vf/kdre laHkkO; pky % og pky ftlls vf/kdre v.kq xfr djrs gSa] vf/kdre laHkkO; pky vp ;k vmp dgykrh gSA 

forj.k oØ esa ;g pky 'kh"kZ (rh{.k) ds laxr gksrh gSA xf.krh; :i esa bls fuEu 'krZ }kjk Kkr fd;k tkrk gSA 

 
dN(v)

dv
 = 0 [dN(v) dk lw=k j[kdj (tks fd ikB~;Øe esa ugh gSA)] 

 vr% vf/kdre lEHkkO; pky vp = 
2kT

m
 = 1.41 kT /m  

 mijksDr lehdj.kksa ls ge ikrs gSA vrms > v  > vp 
 

 fuEu fu;eksa dk fuxeu xSlksa ds v.kqxfrd fl)kUr dh lgk;rk ls fd;k tk ldrk gSA 

 (a) ckW;y dk fu;e     (b) pkYlZ dk fu;e 

 (c) vkoksxknzks ifjdYiuk    (d) xSlksa ds xzkºe dk folj.k dk fu;e 

 (e) jsaxkYV ;k xsyqlsd dk fu;e  (f) MkYVu dk vkaf'kd nkc dk fu;e 

 (g) vkn'kZ xSl lehdj.k ;k voLFkk lehdj.k  
 

 LorU=krk dksfV;k¡ % 
 fdlh xfrd fudk; ds fLFkfr vkSj foU;kl dks iw.kZ :i ls n'kkZus ds fy;s ftrus LorU=k pjksa dh vko';drk gksrh gS] 

ml laa[;k dks LorU=krk dh dksfV f dgrs gSaA  

 (A) LFkkukUrj.k dh egRre rhu LorU=krk dksfV;kW 2 2 2

x y z

1 1 1
mv mv mv

2 2 2

   
 

lEHko gaSA 

 (B) /kw.kZu dh egRre rhu LorU=krk dksfV;kW 2 2 2

x x y y z z

1 1 1

2 2 2

         
 

lEHko gSA 

 (C) dEiUuksa dh nks LorU=krk dksfV;kW gksrh gSa (,d dEiUu dh xfrt ÅtkZ rFkk nwljh dEiu dh fLFkfrt ÅtkZ 

 (1)  ,d ijek.kqd % (lHkh vfØ; xSls, tSls He, Ar vkfn) 

  f = 3 (LFkkukUrjh;) 

 (2)  f}ijek.kqd % (H2, N2, O2 vkfn xSlas) 

  f = 5 (3 LFkkukUrjh; + 2 ?kw.khZ) 

  ;fn rki < 70 K (f}ijek.kqd ds fy;s), rc  f = 3 

  ;fn rki 250 K o 5000 K chp gks rc f = 5 

  ;fn rki > 5000 K   f = 7   [3 LFkkukUrjh; + 2 ?kw.khZ + 2 dEiUu ] 

 

 esDlosy dk ÅtkZ lefoHkktu dk fu;e %  

 izR;sd LorU=krk dh dksfV ls lEc) ÅtkZ = 
1

2
 kT gksrh gS ;fn fdlh v.kq dh LorU=krk dh dksfV f gks rks ml v.kq 

dh dqy ÅtkZ 
1

U fkT
2

   

 

 vkUrfjd ÅtkZ % 

 fdlh fudk; dh vkUrfjd ÅtkZ,fudk; ds v.kqvksa dh xfrt ÅtkZ o fLFkfrt ÅtkZ ds ;ksx ds cjkcj gksrh gSA bls 
U ls O;Dr djrs gSA fudk; dh vkUrfjd ÅtkZ (U) blds ijerki (T) o vk;ru (V) dk Qyu gksrh gS vFkkZr  

U = f (T, V)A 
 vkn'kZ xSl esa] vUrj vk.kfod cy 'kwU; gksrs gSA ftlls bldh fLFkfrt ÅtkZ Hkh 'kwU; gksrh gSA vr% bl fLFkfr esa 

vkUrfjd ÅtkZ dsoy xfrt ÅtkZ ds dkj.k gksrh gS tks fd xSl ds ijerki ij fuHkZj djrh gSA  

 vFkkZr U = f (T) vkn'kZ xSl dh vkUrfjd ÅtkZ U = 
f

2
nRT 
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Example 1.  ,d gYdk crZu ftlesa f}&ijek.kqd xSl Hkjh gS] V osx ls xfreku gSA xSl dk nzO;eku M gS vkSj eksyksa dh 

la[;k n gSA  

   (i) fudk; ds nzO;eku dsUnz ds lkis{k xSl dh xfrt ÅtkZ D;k gS \ 

   (ii) i`Foh ds lkis{k xSl dh xfrt ÅtkZ D;k gS \ 

Solution :  (i)  K.E.  = 
5

2
 nRT      

   (ii)  i`Foh ds lkis{k xSl dh xfrt ÅtkZ = nzO;eku dsnz ds lkis{k xSl dh xfrt ÅtkZ + i`Foh ds lkis{k 

nzO;eku dsUnz dh xfrt ÅtkZ K.E. = 
1

2
 MV2 +

5

2
nRT 

Example 2.  nks dqpkyd crZu ftuds vk;ru V1 vkSj V2 gS esa Øe'k% ,dy ijekf.o; o 
f}ijekf.o; xSl Hkjh gqbZ gSA fp=kkuqlkj tksM+s x;s gSA nksuksa crZuksa eas nkc o rki 
Øe'k% P1, T1 o P2, T2 gSA çkjEHk esa okYo cUn gSA ;fn okYo dks [kksyk tk; rks 
vfUre rki o nkc crkvksA  

Solution :  n1 = 1 1

1

P V

RT
  n2 = 2 2

2

P V

RT
     

   n = n1 + n2  (eksyksa dh la[;k lajf{kr gSA) 

   nksuksa Hkkxksa esa vfUre nkc o rki leku gks tk;sxkA  

   1 2P(V V )

RT


 = 1 1

1

P V

RT
 + 2 2

2

P V

RT
 

   ÅtkZ laj{k.k ls 
3

2
n1RT1 + 

5

2
 n2RT2 = 

3

2
 n1RT + 

5

2
 n2RT T = 1 1 2 2 1 2

1 1 2 2 2 1

(3P V 5P V ) T T

3P V T 5P V T




  

   P = 1 1 2 2 1 1 2 2 2 1

1 1 2 2 2 1 1 2

3P V 5P V P V T P V T

3P V T 5P V T V V

    
       

  

——————————————————————————————————— 
 

 lwpd vkjs[k %  

 og vkjs[k tks nkc esa] rki esa ;k vk;ru esa ,d nwljs ds lkFk ifjorZu dks n'kkZrk gS lwpd vkjs[k dgykrk gSA 

  

 (A) lwpd vkjs[k dk izR;sd fcUnq xSl dh ,d ,dy voLFkk (P, V, T) dks n'kkZrk gSA 

 (B) lwpd vkjs[k esa izR;sd oØ ,d ,dy izØe n'kkZrk gSA 

V1 V2

P

V

B(P , V )2 2

A(P , V )

  
1 1P1

P2

çlkj

 

 Å"ek xfrdh %  

 Å"ekxfrdh eq[; :i ls oLrqvksa ds chp Å"ek ds vknku iznku dk rFkk Å"ek ds ;kfU=kd dk;Z esa ;k foijhr :i esa 

:ikUrj.k dk v/;;u gSaA 
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 Å"ekxfrdh fudk; %  

 fuf'pr lhekvksa esa cgqr vf/kd v.kqvksa dk laxzg ftldk dksbZ nkc (P), vk;ru (V) o rki (T) gksrk gS] Å"ekxfrd 
fudk; dgykrk gSA Å"ekxfrd fudk; ds ckgj dksbZ Hkh ifjos'k ftlds lkFk ÅtkZ dk vknku  iznku gksrk gS] ifjos'k 
dgykrk gSA 

 fudk; o blds ifjos'k ds chp vU;ksU; fØ;k ds vk/kkj ij Å"ekxfrd fudk; dks rhu Hkkxksa esa ckaVk x;k gSA 

 (a) [kqyk fudk; % og fudk; tks ifjos'k ds lkFk ÅtkZ o inkFkZ nksuksa dk vknku iznku dj ldrk gS] [kqyk fudk; 
dgykrk gSA 

 (b) cUn fudk; % og fudk; tks ifjos'k ds lkFk dsoy ÅtkZ dk vknku iznku dj ldrk gS inkFkZ dk ugha] cUn 
fudk; dgykrk gSA 

 (c) foyfxr fudk; % og fudk; tks ifjos'k ds lkFk u gh ÅtkZ dk vkSj u gh inkFkZ dk vknku iznku dj ldrk gS] 
foyfxr fudk; dgykrk gSaA 

 

 Å"ekxfrdh dk 'kwU;kadh fu;e %  

 ;fn nks fudk; (B o C) vyx vyx] fdlh rhljs fudk; (A) ds lkFk Å"eh; lkE; esa gks rks os nksuksa Lo;a Hkh ,d 
nwljs ds lkFk Å"eh; lkE; esa gksaxsA  

 

 voLFkk lehdj.k ¼,d vkn'kZ xSl ds fy;s½ % 
 Å"ekxfrd pjksa (P, V, T) ds e/; lEcU/k dks voLFkk lehdj.k dgrs gSaA n eksy dh vkn'kZ xSl dk voLFkk lehdj.k 

fuEu  gksrk gS PV = nRT,   
 

 xSl }kjk fd;k x;k dk;Z %  

 ekuk P o V ,d xSl ds nkc o vk;ru gSA ;fn fiLVu dk {kS=kQy A gks rks xSl }kjk 
fiLVu ij yxk;k x;k cy F = P  A. ekuk xSl ds izlkj ds nkSjku fiLVu FkksM+h nwjh  

 dx rd foLFkkfir gksrk gSA bl foLFkkiu dx esa dk;Z   
   dW = F dx = PA dx 

 pqafd A dx = dV, xSl ds vk;ru esa o`f) gSA   

 vr% dW = P dV           

 ;k W = dW PdV   

 

 P-V oØ ls f?kjk gqvk {ks=kQy izØe ds nkSjku fd;s x;s dk;Z ds cjkcj gksrk gSA 

 

 fofHkUu izdkj ds izØe %  

 (a)  lerkih izØe % T = fu;r] PV = fu;r  (ckW;y dk fu;e ykxw)  

  fudk; o ifjos'k ds e/; Å"ek dk vknku iznku gksrk gSA fudk; dks cgqr /khjs /khjs izlkfjr ;k laihfM+r fd;k tkuk 
pkfg, rkfd rki dks fu;r j[kus ds fy, okrkoj.k ls Å"ek ds vknku&iznku ds fy;s i;kZIr le; fey ldsA 
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  PV oØ dk <ky % 

  PV = fu;r = C   
dP P

dV V
    

  lerkih izØe esa fd;k x;k dk;Z % 

  W = [ Pi Vi   or  Pf Vf  or  n R T ]  n f

i

V

V

f i

f i

W ( ) V V

W ( ) V V

   
    

;fn

;fn
   

   W =  f
10

i

V
2.303 nRT log

V

 
 
 

  

                 
  vkUrfjd ÅtkZ % U = f (T)    U = 0 

 (b) le vk;rfud izØe % V = fu;r, dV = 0 vFkkZr~ vk;ru esa ifjorZu 'kwU; gSA 

  
P

T
= fu;r (xsywlsd dk fu;e) 

  levk;rfud esa fd;k x;k dk;Z % pwafd vk;ru esa ifjorZu 'kwU; gSA vr% dW = PdV = 0 gSA 
  levk;rfud çØe ds lwpd fp=k 

          

 levk;rfud çØe esa vkfUrjd ÅtkZ esa ifjorZu U = n
f

R
2

 T  

  levk;rfud çØe esa nh x;h Å"ek Q = U = n 
f

R
2

T  

 (c) lenkch izØe % lenkch çØe esa nkc fu;r jgrk gS 

  P = fu;r  
V

T
 = fu;r , 

  lenkch çØe ds lwpd fo=k %  

       

 

¼dSfYou esa½  
  fd;k x;k dk;Z =  W = P [Vf  Vi] = nR(T

vfUre
 – T

çkjfEHkd
) 

  vkUrfjd ÅtkZ esa ifjorZu  U = n CV T 

  Å"ek   Q = U + W  Q = n
f

R
2

T + P [Vf  Vi] = n
f

R
2

T + nR T  

 

  mijksDr lehdj.k ls Li"V gksrk gS fd rki T ls c<+kus ds fy;s vko';d Å"ek dh ek=kk] levk;ruh izØe dh 

rqyuk esa lenkch izØe esa vf/kd gksrh gSA 

 (d) pØh; izØe %  
  pØh; çØe esa çkjfEHkd o vfUre voLFkk leku gksrh gSA vr% izkjfEHkd voLFkk = vfUre voLFkk 

  fd;k x;k dk;Z = P-V lwpd vkjs[k esa cUn pØ dk {ks=kQy 
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  vkUrfjd ÅtkZ esa ifjorZu U = 0   Q = U + W  vFkkZr  Q = W  

  ;fn P-V oØ ij izØe nf{k.kkorZ fn'kk esa gS rks dqy dk;Z /kukRed gksrk gS rFkk okekorZ fn'kk esa _.kkRed gksrk 

gSA blh izdkj uhps fn;k x;k xkQ Li"V djrk gS fd fd;k x;k dk;Z dc _.kkRed ;k /kukRed gksxkA 

  

(–) dk;Z

   V

P

(+) dk;Z

 V

P

(-) dk;Z

         
 

 
Example 3.  fp=k esa fn[kk, x;s csyu dh nhokjsa pkyd gS rFkk okrkoj.k dk rki T gSA 

çkjEHk esa fiLVu lUrqyu esa gS csyu esa n eksy xSl gSA vc fiLVu dks ckº; 
dkjd }kjk /khjs&/khjs f[kldk;k tkrk gSA ftlls csyu dk vk;ru çkjEHk ds 
vk;ru dk nqxquk gks tkrk gSA n, R, T ds inksa esa ckº; dkjd }kjk fd;k x;k 
dk;Z crkvksA 

 

eksy 
 

Solution :  çFke fof/k : ckº; dkjd }kjk fd;k x;k dk;Z /kukRed gS D;ksafd Fext vkSj 

foLFkkiu ,d gh fn'kk esa gSA pwafd nhokjsa pkyd gS blfy, rki fu;r jgsxkA 

tc xSl dk nkc P gS rks lUrqyu dh 'krsZ yxkus ij    

        PA + Fext  = Patm A  

   Fext  = Patm A – PA 

 

 

   Wext  = 
d

ext

0

F dx =  
d

atm

0

P Adx  –  
d

0

PAdx = Patm A
d

0

dx   – 
2V

V

nRT
dV

V
  

    = Patm Ad – nRT ln2   =  Patm . V0 – nRTln2 = nRT (1 – ln2)  

   f}rh; fof/k % fiLVu ij dk;Z ÅtkZ çes; yxkus ij  Wall = K.E 

   K.E = 0  (fn;k x;k gS) 

    Wgas + Watm + Wext = 0      nRT ln f

i

V

V
 – nRT + Wext = 0  Wext = nRT (1 – ln2) 

Example 4.  ,d dqpkyd fiLVu ftldk nzO;eku m vkSj vuqçLFk dkV 
{ks=kQy A gS dks fp=kkuqlkj dqpkyd csyu ij j[kk x;k gSA 
rki] fLçax fu;rakd] fiLVu dh Åpk¡bZ Øe'k% T, K, h gSA 
çkjEHk esa fLçax ruko jfgr gS rFkk fiLVu fojke esa gS Kkr 
djksA      

   (i) eksyksa dh la[;k 

 

æO;eku = m 

{ks=kQy = A 

 

   (ii) tc xSl dks /khjs&/khjs xeZ djrs gS rks fiLVu dks d nwjh rd foLFkkfir gksus esa xSl }kjk fd;k x;k dk;ZA 

   (iii)  vfUre rkiA 

Solution.  (i) PV = nRT   atm

mg
P

A

  
 

 Ah = nRT  n = 
atm

mg
P Ah

A

RT

  
 

 

   (ii) çFke fof/k : fiLVu ij U;wVu dk fu;e yxkus ij  

    mg + Patm A + Kx = PgasA     

    Wgas = 
d

gas

0

P Adx   

    
d

0

 = (mg + Patm A + Kx) dx 

 

 .      Wgas  = mgd + PatmdA + 
1

2
Kd2  
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    f}rh; fof/k % fiLVu ij dk;Z ÅtkZ çes; yxkus ij 

    W
lHkh

 = KE  

    D;ksafd fiLVu /khjs&/khjs pyrk gS blfy, KE = 0  

    W
xq:Ro

 + W
xSl

 + W
ok;qe.My

 + W
dekuh

 = 0 

    – mgd + W
xSl

 + (–P
ok;qe.My

 Ad) + [–(
1

2
Kd2 – 0)] = 0 

     W
xSl

 = mgd + P
ok;qe.My

dA + 
1

2
Kd2  

 

Example 5.  fn;s x;s xzkQ esa fd;k x;k dk;Z Kkr djksA laxr T-V oØ rFkk P-T Hkh [khapksA 

 
Solution :   pwafd P-V oØ esa pØ ds uhps dk {ks=kQy fd;s x;s dk;Z ds cjkcj gksrk gSA blfy, xSl }kjk fd;k x;k 

P0 V0 gSA 

   AB o CD le;vk;rfud js[kk,a gSA js[kk,a BC o DA lenkch js[kk,a gSA 

    T-V oØ o P-T oØ fp=k esa fn[kk, x;s gSA 

   

Example 6.  ,d pØh; çØe dk T-V oØ uhps fn[kk;k x;k gSA xSl ds eksyksa dh la[;k n gSA iwjs pØ ds nkSjku fd;k 

x;k dk;Z Kkr djksA              

 

Solution :  pwafd iFk AB vkSj CD  levk;rfud gS blfy, AB o CD ds nkSjku fd;k x;k 'kwU; gSA  

   çØe BC o DA lerkih gSA blfy,  

   WBC = nR2T0 ln C

B

V

V
 = 2nRT0 ln 2      WDA = nRT0 ln A

D

V

V
 = –nRT0 ln 2 

   dqy fd;k x;k dk;Z = WBC + WDA =  2nRT0 ln 2  – nRT0 ln 2  = nRT0 ln 2 
 

Example 7.  pØh; çØe dk P-T oØ fn[kk;k x;k gSA fn;s x;s çØe esa xSl }kjk fd;k x;k dk;Z Kkr djksA ;fn xSl 

ds eksyksa dh la[;k n gSA      
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Solution :  pwafd iFk AB vkSj CD levk;rfud gS blfy, AB o CD ds nkSjku fd;k x;k 'kwU; gSA  
   çØe BC o DA lenkch; gSA  
   vr%  WBC = nRT = nR(T3 – T2) 

    WDA = nR(T1 – T4)    
   dqy fd;k x;k dk;Z = WBC + WDA = nR(T1 + T3 –T4 – T2)  
 

Example 8.  fp=k eas 2.0 eksy vkn'kZ xSl ds uewus ds fy, pØh; çØe ABCA fn[kk;k x;k 
gSA A o B ij rki Øe'k% 300 K o 500 K gSA çØe esa uewus ls 1200 J Å"ek 
yh xbZ gSA Hkkx BC esa xSl }kjk fd;k x;k dk;Z Kkr djksA R = 8.3 J/mol–K 

yhft,A  

Solution :  pØh; çØe ds nkSjku vkUrfjd ÅtkZ esa ifjorZu 'kwU; gSA blfy, xSl dks nh xbZ Å"ek blds }kjk fd;s 
x;s dk;Z cjkcj gksxhA blfy, 

   WAB + WBC + WCA = –1200 J.     .......(i) 

   AB çØe ds nkSjku fd;k x;k dk;Z 
   WAB = PA (VB – VA) = nR(TB – TA)  
        = (2.0 mol) (8.3 J/mol–K) (200 K) = 3320 J 

   pwafd CA çØe ds nkSjku vk;ru fu;r gSA blfy, CA çØe ds nkSjku fd;k x;k dk;Z 'kwU; gSA blfy, (i) ls 
   3320 J + WBC = –1200 J 

   ;k WBC = –4520 J = –4520 J. 

———————————————————————————————————   
 Å"ekxfrdh dk izFke fu;e : (First law of Thermodynamics) 

 Å"ekxfrdh dk izFke fu;e] ÅtkZ laj{k.k dk fu;e gSA blds vuqlkj ;fn ,d fudk; dQ Å"ek vo'kksf"kr djrk gS 
ftlds QyLo:i fudk; dh vkUrfjd ÅtkZ dU ls ifjofrZr gks tkrh gS vkSj fudk; dW dk;Z djrk gSA  
rc dQ = dU + W. 

 fdUrq  W = P dV ftlls dQ = dU + P dV 

 tks fd Å"ekxfrdh ds izFke fu;e dk xf.krh; dFku gSaA 

 fudk; }kjk yh xbZ Å"ek] fudk; }kjk fd;k x;k dk;Z vkSj vkUrfjd ÅtkZ esa o`f) dks /kukRed fy;k tkrk gSA 
fudk; }kjk nh xbZ Å"ek] fudk; ij fd;k x;k dk;Z vkSj vkUrfjd ÅtkZ esa deh dks _.kkRed fy;k tkrk gSA 

 

 
Example 9.  1 gm ikuh tks 100°C ij gS dks ,d ok;qe.Myh; nkc ij xeZ djds 100°C dh Hkki cuk;h tkrh gSA ikuh 

dh vkUrfjd ÅtkZ es ifjorZu Kkr djksA fn;k gS 100°C ij 1 xzke ikuh dk vk;ru = 1 lseh03, 100°C  

ij 1 xzke ok"i dk vk;ru = 1671 lseh03, ok"iu dh xqIr Å"ek = 540 cal/g  (Å"ek dk ;kaf=kd rqY;kad  
J = 4.2J/cal.) 

Solution :  Å"ek xfrdh ds çFke fu;e ls Q = U + W  

   Q = mL = 1 × 540 cal. = 540 cal. 

   W = PV = 
5 610 (1671 1) 10

4.2

 
 = 

5 610 (1670) 10

4.2

 
 = 40 cal. 

   U = 540 – 40 = 500 cal. 
 

Example 10. 300 K ij ,dijek.kqd xSl ds nks eksy dks dqpkyd crZu esa fiLVu ls 
cUn djds j[kk x;k gSA vc xSl dks nckdj rki 300 K ls 400 K c<+k 

fn;k tkrk gSA xSl }kjk fd;k x;k dk;Z crkvksA (R = 
25

3
 J/mol–K)  

Solution :  Q  = U+ W  

   pwafd crZu dqpkyd gS blfy, 

   Q = 0 = U + W  W = – U = –n 
f

R
2

T = –2 ×
3

2
R (400 – 300)    

   = – 3 × 
25

3
 × 100 J = – 2500 J 
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Example 11. fp=k esa vkn'kZ xSl ds ,d uewus dks ,d pØh; izØe abca ls ys tk;k tkrk 
gSA iFk ab esa xSl }kjk fd;k x;k dk;Z 800 twy gSA ;fn xSl ab izØe esa 
dksbZ Å"ek vo'kksf"kr ugha djrh gS] bc ds nkSjku 100 twy Å"ek R;kxrh gS ,oa 
ca izØe ds nkSjku 500 twy Å"ek vo'kksf"kr djrh gSA rc (a) b o c ij xSl 
dh vkUrfjd ÅtkZ Kkr dhft;s ;fn ;g a ij 1000 twy gSA (b) izØe bc ds 
nkSjku xSl }kjk fd;s x;s dk;Z dh x.kuk Hkh dhft;sA 

 

Solution :  (a)  izØe ab esa  

    Q = U + W   

    0 = UB – 100 + 800  

    UB =  200 J 

    pØh; izØe ds fy,  

    Q = U + W   

    400 = 0 + 800 + WBC  

    WBC = – 400 J 

    izØe bc ds fy, 

    Q = U + W   

    – 100 = – 400 + UC – 200 

     UC = 500 J 
 

Example 12. 10 cm2 dkV {ks=kQy ds csyukdkj ik=k esa nks eksy ukbVªkstu xSl ds laxzfgr gSA bl ik=k dks gYds 

?k"kZ.kghu fiLVu }kjk cUn fd;k x;k gSA xSl dks /khjs /khjs xeZ djus ij fiLVu 50 cm foLFkkfir gksrk gSA 

tc 200 J Å"ek nh tkrh gS] rc xSl ds rki esa o`f} Kkr djh;s (ok;qe.Myh; nkc = 100 kPa,  

R = 25/3 J/mol-K)      

Solution :  xSl dh vkUrfjd ÅtkZ esa ifjorZu U = 5/2 nR (T) 

        = 5/2 × 2R × (T) = 5R × T 

   xSl dks nh xbZ Å"ek = 200 J 

   xSl }kjk fd;k x;k dk;Z W = Q – U 

          = 200 J – 5R T      .......(i) 

   pwafd fiLVu }kjk 50 cm nwjh r; dh xbZ   fd;k x;k dk;Z  

    W = PV = PAx = 105 × 10 × 10–4 × 50 × 10–2   .......(ii)  

   (i) o (ii) ls    

   T = 18/5 K = 3.6 K 

  

Example 13. vkn'kZ xSl ds uewus dk nkc P vk;ru  V vkSj rki T gSA bldks lerkih :i ls 
çlkfjr djds blds vk;ru dks ewy vk;ru dk pkj xquk dj fn;k tkrk gSA 
iqu% bldks leku nkc ij lEihfM+r djds ewy vk;ru V dj fn;k tkrk gSA vUr 
esa xSl dks fu;r vk;ru ij xeZ djds ewy rki ij yk;k tkrk gSA  
(a) çØe dks V-T fp=k esa fn[kkb;sA (b) çØe es xSl }kjk fd;k x;k dk;Z Kkr 

dhft;sA (fn;k x;k gS n2 = 0.693) 
 

Solution :  (a) çØe dk V–T vkjs[k fp=k esa fn[kk;k x;k gSA çkjfEHkd voLFkk dks fcUnq A  ls O;Dr fd;k x;k gSA 

çFke in es bldks lerkih :i ls 4V vk;ru rd çlkfjr fd;k tkrk gSA bldks AB ls fn[kk;k x;k 

gSA vc fu;r nkc ij xSl dks lEihfM+r djds vk;ru V dj fn;k tkrk gSA vkn'kZ xSl lehdj.k ls 

fu;r nkc ij V/T  fu;r gSA blfy, çØe dks js[kk BC ls fn[kk;k x;k gS] tks ewy  fcUnq ls xqtjrk 

gSA fcUnq C ij vk;ru V gSA vfUre in esa xSl dks fu;r vk;ru ij xeZ djds rki T dj fn;k tkrk 

gSA bldks CA ls fn[kk;k x;k gSA vfUre voLFkk vkSj çkjfEHkd voLFkk ,d leku gSA 
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   (b) xSl }kjk fd;k x;k dqy dk;Z  WTotal = WAB + WBC + WCA   

    WAB = nRT In 
4V

V
 = 2nRT In 2 = 2PV In 2. 

    vr% PA VA = PB VB (pwafd AB lerkih; izØe gS)  ;k  PB = A A

B

P V PV P

V 4V 4
  . 

    BC esa nkc fu;r jgrk gS vr% fd;k x;k dk;Z WBC = 
P

4
 (V – 4V) = – 

3PV

4
. 

    CA eas vk;ru fu;r jgrk gSA vr% fd;k x;k dk;Z 'kwU; gSA pfØ; izØe esa xSl }kjk fd;k x;k dqy dk;Z  

    W = WAB + WBC + WCA = 2PV ln2 – 
3PV

4
 + 0  

    vr% xSl }kjk fd;k x;k dk;Z  0.636 PV. 
 

Example 14. ,d f} ijek.kq xSl dks fu;r nkc ij xeZ fd;k tkrk gSA ;fn xSl dks 105 J m"ek iznku dh tk;s rks Kkr 

dhft;sA (a) xSl dh vkaUrfjd ÅtkZ esa ifjorZu (b) xSl }kjk fd;k x;k dk;Z  

Solution :  ekuk fd vk;ru V1 ls V2 ifjofrZr gksrk gS rFkk rkieku T1 ls T2 ifjofrZr gksrk gSA   

  iznku dh xbZ Å"ek  

   Q = U + PV = U + nRT = U + 
2 U

f

 nfR T
U

2

    
  

   (a)  vkUrfjd ÅtkZ eas ifjorZu Q = U 
2

1
f

   
 

    105 = U 
2

1
5

   
, U = 75 J 

   (b)  xSl }kjk fd;k x;k dk;Z W = Q – U = 105 J – 75 J = 30 J. 

———————————————————————————————————  

 pØ dh n{krk () :            

  = 
lEiw.kZ izØe esa xSl }kjk fd;k dqy ;kaf kd dk;Z  

xSl }kjk vo'kkskf"kr Å"ek ¼dsoy /kukRed½
=   

 2

1

Q
1

Q

 
   

 
  Å"ek batu ds fy,   

  2

1

T
1

T

 
   

 
 dkuksZV pØ ds fy, 

 

Example 15.  f}ijek.kqd xSl dk n eksy] pØh; çØe ABCA ls xqtjrk gS tSlk fd fp=k esa çnf'kZr gSA A ij rki T0 gSA 

Kkr djksA 

   (i) C ij vk;ru ?    

   (ii) vf/kdre rki ?     

   (iii) xSl dks nh xbZ dqy Å"ek \ 

   (iv) D;k xSl ls Å"ek ckgj fudyrh gSA ;fn gk¡ rks fdruh Å"ek ckgj fudyrh gSA 

   (v) n{krk Kkr djksA 
O  

Solution :  (i)  AC, izØe ds fy, P  V ;   

    0

c

2P

V
 = 0

0

P

V
  Vc = 2V0  
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   (ii) pwafd çØe AB levk;rfud gSA  

     A

A

P

T
= B

B

P

T
    TB = 2T0  

    pwafd çØe BC lenkch; gS  

    blfy,  B

B

T

V
= C

C

T

V
   TC = 2TB = 4 T0   Tmax = 4T0 

   (iii) pwafd çØe pØh; gS blfy, Q = W = pØ ds uhps dk {ks=kQy = 
1

2
P0V0 . 

   (iv) pwafd U vkSj W , CA  çØe esa _.kkRed gSA 

    vr% Q,CA çØe esa _.kkRed gS vkSj çØe CA esa Å"ek fudyrh gSA  

    QCA = WCA + UCA  = 
1

2
  [P0 + 2P0] V0 –

5

2
nR (TC – TA)   

    = 
1

2
  [P0 + 2P0] V0 –

5

2
 nR 0 0 0 04P V P V

nR nR

 
 

 
 = –9P0V0  ¼fuxZr Å"ek½ 

   (v)  = pØ dh n{krk = 
 

    = 0 0P V / 2

Q
fuosf'kr

 × 100 

    Qinj = QAB + QBC = 0 0

5
nR(2T T )

2

   
 + 0 0 0 0

5
nR(2T ) 2P (2V V )

2

    
   

    = 
19

2
P0V0.  = 

100

19
% 

——————————————————————————————————— 
 

 fof'k"V Å"ek :  fdlh inkFkZ dh fof'k"V Å"ek mlds ,dkad nzO;eku dk rkiØe bdkbZ c<+kus ds fy, vko';d 

Å"ek ls ifjHkkf"kr gksrh gSA ;fn m nzO;eku ds inkFkZ dks Q Å"ek nh tk;s rFkk bldk rkiØe T ls c<+ tk;s rks 

fof'k"V Å"ek s dks fuEu lehdj.k ls ifjHkkf"kr fd;k tk ldrk gSA 

  s = 
Q

m T




 

 xSl dh eksyj fof'k"V Å"ek dks 1 eksy xSl dk rkiØe bdkbZ c<+kus ds fy, vko';d Å"ek ls ifjHkkf"kr fd;k tkrk 

gS fLFkj vk;ru ij eksyj fof'k"V Å"ek CV, gS : 

  Cv = 
Q

n T

 
  fLFkj vk;ru

 = 
f

2
R 

 rFkk fLFkj nkc ij eksyj fof'k"V Å"ek Cp gS – 

  CP = 
Q

n T

 
  fLFkj nkc

  = 
f

1
2

  
 

R 

 tgk¡ n xSl ds eksyksa dh la[;k rFkk f LokrU=krk dksfV gSA lkekU;r% in fof'k"V Å"eh; /kkfjrk ;k fof'k"V Å"ek dk 

ç;ksx eksyj fof'k"V Å"ek ds fy, djrs gSA ;g lykg nh tkrh gS fd ek=kd dks /;ku ls ns[kdj lgh vFkZ fudky 

yssaA fof'k"V Å"ek dk ek=kd J/kg-K gSA tcfd eksyj fof'k"V Å"ek dk ek=kd J/mol–K gSA 
 

 R ds inksa esa vkn'kZ xSl dh fof'k"V Å"ek %  
 (i)  ,d ijek.kqd xSl (He, Ar) : f = 3  

  CV = 
3

2
R, P

5
C R

2
      rc,  = P

V

C 5
1.67

C 3
   

 (ii)  f}ijek.kqd xSl (O2, N2, H2) :  f = 5, 

  V P

5 7
C R, C R

2 2
  , P

V

C
1.4

C
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 (iii)  f=kijek.kqd xSl (SO2, H2S) :  f = 6    V PC 3R, C 4R     

   P

V

C 4
1.33

C 3
     [CO2 ds fy, f = 5 ;g jSf[kd gksrk gS]  

  ;fn  f  ,d v.kq dh LorU=krk dh dksfV gS rc O;kid :i esa 

   V P

f f
C R , C 1 R ,

2 2

    
 

  P

V

C 2
1

C f

      
 

 
Example 16. f}ijek.kqd xSl ds nks eksy fp=kkuqlkj fdlh csyu esa 300 K ij cUn gSA 

fiLVu gYdk gSA nh xbZ Å"ek Kkr djks ;fn xSl dks uhps fn;s rhu çdj.kksa 

ds vuqlkj rki 400 K rd /khjs /khjs xeZ fd;k tkrk gSA 

   (i) fiLVu pyus ds fy, LorU=k gSA    

   (ii) ;fn fiLVu ugha pyrk gSA 

   (iii) ;fn fiLVu Hkkjh vkSj pyk;eku gSA 

300 K

2 eksy 
f}&ijek.kqd

Patm gYdk fiLVu

 

Solution :  (i)  pwafd nkc fu;r gS   

     Q = nCP T = 2 × 
7

2
 × R × (400 – 300) = 700 R 

   (ii) pwafd vk;ru fu;r gSA 

      W = 0 rFkk Q = U (çFke fu;e ls) 

    Q = U = nCVT = 2 × 
5

2
× R × (400 – 300) = 500 R 

   (iii) pwafd nkc fu;r gS 

     Q = nCP T = 2 × 
7

2
 × R × (400 – 300) = 700 R 

 

Example 17. f}ijek.kqd xSl dk P-V ys[kkfp=k] fp=k esa fn[kk;k x;k gSA çØe AB vkSj BC esa xSl dks nh xbZ dqy Å"ek 

Kkr djksA  

 
Solution :   Å"ek xfr ds çFke fu;e ls  

   QABC = UABC + WABC 

   WABC = WAB + WBC = 0 + nR TB ln C

B

V

V
 = nR TB ln 0

0

2V

V
= nRTB ln 2 = 2P0 V0 ln 2  

   U = nCV T = 
5

2
 (2P0V0 – P0V0)   QABC = 

5

2
P0V0 + 2P0V0 ln 2. 

Example 18. Å"ek ds ;kaf=kd rqY;kad dk eku fuEu vkadM+ks ls Kkr djksA fu;r vk;ru ij gok dh fof'k"V Å"ek  

= 170 cal/kg-K, = Cp/Cv = 1.4 vkSj STP ij gok dk ?kuRo = 1.29 kg/m3, xSl fu;rkad  
R = 8.3 J/mol-K  

Solution :  pV = nRT dk ç;ksx djus ij STP ij 1 eksy gok dk vk;ru 

   
nRT

V
p

  = 
5 2

(1 mol) (8.3 J/mol K) (273K)

1.01 10 N/m

  


 = 0.0224m3. 

   blfy, 1 eksy dk nzO;eku (1.29 kg/m3) × (0.0224 m3) = 0.029 kg. 
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   1 kg esa eksyksa dh la[;k 
1

0.029
 gSA fu;r vk;ru ij eksyj Å"ek /kkfjrk gS 

   v

170 cal
C

(1/0.029) mol K



= 4.93 cal/mol-K. 

   blfy, Cp = Cv = 1.4 × 4.93 cal/mol-K 

   ;k Cp – Cv = 0.4 × 4.93 cal/mol-K = 1.97 cal/mol-K. 

   Hkh Cp – Cv = R = 8.3 J/mol-K. 

   bl çdkj 8.3 J = 1.97 cal. 

   Å"ek dk ;kaf=kd rqY;kad 
8.3 J

1.97 cal
= 4.2 J/cal. 

———————————————————————————————————  
 /kkrqvksa dh vkSlr eksyj fof'k"V Å"ek % 
 (M~;wykWx rFkk isfVV dk fu;e) :  

 dejs ds rki ij lHkh /kkrqvksa dh vkSlr eksyj fof'k"V Å"ek leku gksrh gS vkSj bldk eku yxHkx 3R  

(6 dSyksjh eksy–1 dSfYou–1) gksrk gSA [og rki ftlds Åij /kkrqvksa dk CV fu;r gksrk gSA og fMokbZ rkieku dgykrk gSA] 

 
 es;j dk lehdj.k : CP  CV = R (dsoy vkn'kZ xSl ds fy,) 

 :)ks"e izØe :  
 tc çØe esa Å"ek dk vknku&çnku ugha gksrk gS :)ks"e çØe dgykrk gSA 

izØe rhoz gksrk gS ftlls Å"ek fofue; dk le; gh ugha fey ikrk gSA ;fn 
ik=k dh nhokjsa Å"ekjks/kh gks rks fudk; dh lhek ls Å"ek lapfjr ugha gks 
ldrh rFkk çfØ;k :)ks"e gksrh gSA  

 

xSl 
dqpkyd 
nhokj 

 

 voLFkk lehdj.k                    

 PV =  fu;r         [ikWblu dk fu;e] 

 T P1–  = fu;r 

 T V 1 = fu;r 

 PVoØ dk <+ky % pwafd PV fLFkjkad gSA  

  
dP

dV
 = 

P

V

 
 
 

      

 

 

 

 PT oØ dk <+ky % pwafd T P1– fLFkjkad gSA 

 

  
dP P

dT (1 ) T


 

 
 = 

( ) P

( 1) T
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 TV oØ dk <+ky % 

 

  
dV

dT
= 

1

( 1) 
 

V

T
        

 :)ks"e izØe esa fd;k x;k dk;Z : i i f f i f
v i f

PV P V nR(T T )
W U nC (T T )

( 1) 1

 
      

   
 

 fudk; ds }kjk fd;k x;k dk;Z /kukRed gksrk gS (+ve), ;fn Ti > Tf  (izlkj ds fy,)   

 fudk; ds }kjk fd;k x;k dk;Z _.kkRed gksrk gS (ve) ;fn Ti < Tf  (laihM+u ds fy,)  

 
Example 19. gok dh dqN ek=kk ,sls crZu eas j[kh xbZ gS ftldh nhokjsa vYi pkyd gSA çkjfEHkd rki vkSj vk;ru Øe'k% 

47ºC (okrkoj.k ds rki ds cjkcj) rFkk 400cm3 gSA ;fn xSl dks 200cm3 rd lEihfM+r fd;k tk; rks 

rki of̀} Kkr dhft;s (a) vYi le; esa (b) nh?kZ le; esaA  = 1.4 yhft,A [20.4 = 1.3] 

Solution :  (a) tc xSl dks vYi le; esa lEihfM+r fd;k tkrk gS rks çØe :)ks"e gSA vr% T2V2 
–1 = T1V1

–1  

    ;k 
1

1
2 1

2

V
T T

V


 

  
 

= (320 K) × = 

0.4
400

200

 
  

416 K. 

    rki esa o`f)  = T2 – T1 = 96 K. 

   (b) tc xSl dks nh?kZ le; esa lEihfM+r fd;k tkrk gS rks çØe lerkih gSA bl çdkj rki okrkoj.k ds 

rki 47ºC ij fu;r jgrk gSA rki esa o`f) = 0. 
 

Example 20. ,d ijek.kqd xSl dks eqDr :i ls pyk;eku fiLVu ;qDr 
dqpkyd csyu esa can fd;k x;k gSA xSl dks ,dk,d lEihfM+r 
djds vk;ru çkjfEHkd vk;ru dk 1/8 dj fn;k tkrk gSA 
;fn çkjfEHkd nkc o rki Øe'k% P0 vkSj T0 gS rks vfUre rki 
o nkc crkvksA 

P0

T0 dqpkyd

,d ijek.kqd

 

Solution :   pwafd çØe :)ks"e gS blfy, 

   P0

5

3V  = Pfinal

5 / 3
V

8

 
 
 

P

V

C 5R 3R 5
/

C 2 2 3

 
    
 

   Pfinal = 32 P0. 

   pwafd çØe :)ks"e gS blfy, 

   T1 V1
–1 = T2 V2

–1   T0 V0
2/3 = T

vfUre

2 / 3

0V

8

 
 
 

   T = 4T0  

 

Example 21. ,d csyukdkj crZu ftldh nhokjsa dqpkyd gS] dks 
cjkcj vk;ru V0  ds nks Hkkxksa es ckaVk x;k gSA nksuksa 
Hkkxksa ds chp esa pyk;eku dqpkyd fiLVu j[kk x;k 
gSA cka;h rjQ dh xSl dks /khjs&/khjs xeZ fd;k tkrk 

gS] ftlls nka;h rjQ dk vk;ru 0V

8
 gks tkrk gSA 

;fn çkjfEHkd nkc o rki Øe'k% P0 o T0 gks rks nksuksa 
rjQ dk rki o nkc crkvksA ghVj }kjk xSl dks nh 
xbZ Å"ek Hkh Kkr djksA (çR;sd Hkkx esa xSl ds eksyksa 
dh la[;k n gSA) 
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Solution :  pwafd nka;h rjQ dk çØe :)ks"e gS blfy,  

   PV = fu;rkad    P0 V0
 = P

vfUre
 (V0 / 8)  P

vfUre = 32 P0  

   T0 V0
–1 = T

vfUre
 (V0/8)– 1   T

vfUre = 4T0  

   ekuk ck;ha rjQ dk vk;ru V1  gSA 

    2V0 = V1 + 0V

8
   V1 = 015V

8
. 

   pwafd nka;h rjQ okys Hkkx esa eksyksa dh la[;k fu;r gSA blfy, 
PV

T
 = fu;rkadA nksuksa rjQ vfUre nkc 

leku gSA 

     0 0

0

P V

T
 = 1P V

T
vfUre

vfUre

  T
vfUre

  = 60 T0  

   Q = U + W 

   Q = n
5R

2
 (60T0 – T0) + n

3R

2
 (4T0 – T0)  

   Q =
5nR

2
× 59T0 + 

3nR

2
 × 3T0 = 152 nRT0 

———————————————————————————————————  
 eqDr izlkj % ;fn dksbZ fudk; tSls xSl ;fn bl izdkj izlkfjr gksrh gS fd Å"ek dk vknku iznku u gks vkSj u gh 

fudk; ij ;k fudk; }kjk dksbZ dk;Z gks rc izlkj eqDr izlkj dgykrk gSA Q = 0, U = 0 vkSj W = 0 eqDr 
çlkj es rki fu;r jgrk gSA 

 

 
Example 22. ,d dqpkyd csyu ftldk vk;ru 2V0 gS dks tM+or 

dqpkyd nhokj ls nks Hkkxksa esa ckaVk x;k gS rFkk foHkktd esa 
,d okWYo yxk gqvk gSA nkfgus okys Hkkx esa fuokZr gS rFkk cka;s 
okys Hkkx esa ,d xSl Hkjh gS ftldk nkc o rki Øe'k% P0 o 

T0 gSA ;fn okWYo dks [kksy fn;k tk, rks nksuksa Hkkxksa dk vfUre 
rki o nkc Kkr djksA 

P , V , T0 0 0
V0

fuokZr
dqpkyd 

tM+or

 

Solution :  Å"ek xfrdh ds çFke fu;e ls Q = U + W  

   pwafd xSl eqDr :i ls çlkfjr gksrh gS blfy, W = 0 , pwafd xSl dks dksbZ Å"ek ugha nh tkrh gSA  
   blfy,  Q = 0     U = 0 vkSj rki fu;r jgrk gSA   

   T
vfUre

 = T0  

   pwafd çØe lerkih gS  
   blfy, P0 × V0 =P vfUre

 × 2V0   P
vfUre

 = P0/2 
 

———————————————————————————————————  
 lerkih o :)ks"e oØksa ds <+kyksa dh rqyuk 

    
dP dP

dV dV


:)ks"e lerkih

     

 

:)ks"e 

lerkih 

lenkch 

cgq 
f} 
,d 

W,d < W f} < Wcgq < Wlerkih < Wlenkch 
 

 laihM+u esa mlh vfUre vk;ru rd % | W
:)ks"e

 |> | W
lerkih

| 

 izlj.k esa mlh vfUre vk;ru rd %  W
lerkih

 > W
:)ks"e
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 Å"ekxfrdh ds izFke fu;e dh lhek;sa %  
 Å"ek xfrdh dk izFke fu;e crkrk gS fd Å"ek o ;kfU=kd dk;Z dks ijLij ,d nwljs esa cnyk tk ldrk gSA ijUrq 

;g fu;e fuEu fcUnqvks dh O;k[;k ugha dj ikrkA  

 (i) ;g Å"ek ds izokg ¼LFkkukUrj.k½ dh fn'kk dks ugha crkrk gSA 

 (ii) ;g mu fLFkfr;ksa dks ugh crkrk gS ftuds vUrxZr Å"ek ÅtkZ ;kfU=kd dk;Z esa cnyrh gSA 

 (iii)  ;g bl ckr dks ugh crkrk gS fd dksbZ izØe laHko gS vFkok ughaA 

 vfØ; xSlksa dk feJ.k 

 (a) v.kq Hkkj = 1 1 2 2

1 2

n M n M

n n




, M1 o M2 eksyj nzO;eku gSaA 

 (b) fof'k"V Å"ek CV = 1 21 V 2 V

1 2

n C n C

n n




,   CP = 1 21 P 2 P

1 2

n C n C

n n




 

 (c) feJ.k ds fy;s   = mix 1 2

mix 1 2

p 1 p 2 p

v 1 v 2 v

C n C n C .......

C n C n C .......

 


 
 

 
Problem 1.  2 × 102 m3 vk;ru ds crZu esa 47º C rki o 4.15 × 105 N/m2 nkc ij gkbMªkstu vkSj ghfy;e dk feJ.k 

gSA feJ.k dk nzO;eku 102 kg gSA fn;s x;s feJ.k esa gkbMªkstu o ghfy;e dk nzO;eku Kkr djksA   

Solution:  ekuk H2 dk nzO;eku m1 rFkk He dk nzO;eku m2  gS &  
     m1 + m2 = 10–2 kg = 10 × 10–3 kg  ....(1) 

   ekuk P1 rFkk P2] H2 rFkk He ds vkaf'kd nkc gS &  

   P1 + P2 = 4.15 × 105 N/m2  

   feJ.k ds fy, (P1 + P2) V = 1 2

1 2

m m
RT

M M

 
 

 
 

    4.15 × 105 × 2 × 10–2 = 1 2

3 3

m m

2 10 4 10 

    
 8.31 × 320 

    1m

2
 + 2m

4
 = 

4.15 2

8.31 320




 = 0.00312 = 3.12 × 10–3  

    2m1 + m2 = 12.48 × 10–3 kg .....(2) 

   lehdj.k (1) o (2) dks gy djus ij   
    m1 = 2.48 × 10–3 kg   2.5 × 10–3 kg rFkk m2 = 7.5 × 10–3 kg. 
 

Problem 2.  ,d ijek.kqd xSl dk nkc js[kh; :i ls  4 x 105 N m2 ls  8 x 105 N m2  c<+rk gSA tc bldk vk;ru 
0.2 m3 ls 0.5 m3 gks tkrk gS rks fuEu dh x.kuk djks  : 

   (a) xSl }kjk fd;k x;k dk;Z  (b) vkUrfjd ÅtkZ esa c<+ksrjhA  

Solution :  (a)  D;ksafd ;gk¡ nkc] vk;ru ds lkFk ljy js[kh; :i esa ifjofrZr gS vr% xSl }kjk fd;k x;k dk;Z -  

    W = PdV  = P-V oØ dk {ks=kQy  

    W = P  FV V  + 
1

2
 FP P  ×  FV V         

    vr%, W = 4 × 105 × 0.3 + 
1

2
 × 4 × 105 × 0.3 

 
    vr%,  W = 1.8 × 105 J  
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   (b)  xSl dh vkarfjd ÅtkZ esa ifjorZu fuEu gksxk -  

    U = nCV T = 
nR T

( 1)


 

 = F F(P V P V )

( 1)
 

 
  

    D;ksafd xSl ,dyijekf.od gS  = (5/3)  

    vr%, U = 
510 (8 0.5 4 0.2)

[(5 /3) 1]

  


 = 
3

2
 × 105(4 – 0.8). 

    vr%,  U = 4.8 × 105 J 
  

Problem 3.  nks crZu gS] çR;sd eas ,d eksy ,d ijek.kqd xSl gSA çR;sd crZu esa xSl dk çkjfEHkd vk;ru 8.3 × 103 m3 

rFkk rki 27º C  gSA çR;sd crZu dks cjkcj ek=kk esa Å"ek nh tkrh gSA ,d crZu esa fcuk vkUrfjd ÅtkZ esa 

ifjorZu gq, xSl dk vk;ru nqxquk gks tkrk gSA tcfd nwljs crZu esa xSl dk vk;ru fu;r jgrk gSA vc xSlks 

dks eqDr :i ls feyus ds fy, tksM+ fn;k tkrk gSA la;qDr xSl fudk; dk vfUre rki o nkc Kkr djksA  

Solution :  Å"ekxfrdh ds izFke fu;ekuqlkj Q = U + W   

   vr% ml crZu ds fy;s] ftldh vkUrfjd ÅtkZ ¼vkSj blfy, rki Hkh½ fu;r jgrh gS -  

   Q1 = W = nRT loge
 (VF/V) 

   Q1 = 1 × R × 300 loge(2) = 0.693 × 300 R = 207.9 R 

   vkSj ml crZu ds fy;s] ftldk vk;ru fu;r jgrk gS -  

   Q2 = U = nCV T   [pwafd W = 0] 

   i.e., Q1 = 1(3/2)R T 

   iz'u esa fn;s vuqlkj Q1 = Q2  i.e., 

   207.9R = (3/2)RT, T = 138.6 

   TF – T = 138.6, T = 300 K 

   vr%, TF = 300 + 138.6 = 438.6 K  

   vc] tc xSlksa dks eqDr :i ls feyus fn;k tk;s rc  

   U1 + U2 = U 

   n1(CV)1T1 + n2 (CV)2T2 = nCVT       

   n = n1 + n2  

   tgk¡ n1 = n2 = 1   

   vkSj  (CV)1 = (CV)2 = CV  

   vr% 1 × 300 + 1 × 438.6 = 2T,  

   T = 369.3 K 

   feJ.k ds fy;s] PV = nRT ls tgk¡ V = V + 2V = 3V vkSj n = n1 + n2 = 2, gSA ge izkIr djrs gSa  

   P = 
nRT

3V
 = 

3

2 8.3 369.3

3 8.3 10

 
 

 = 2.462 × 105 N/m2  

Problem 4.  V vk;ru ds fdlh crZu esa cUn xSl ds feJ.k esa 1 xzke eksy xSl A gS] ftldk  p

v

C 5

C 3
   gS rFkk nwljh 

xSl B gS ftldk 
7

5
   gSA feJ.k dk rki T gSA xSlksa A o B ds xzke v.kqHkkj Øe'k% 4 o 32 gSA xSl  

A o B ,d nwljs ls fØ;k ugha djrh gS ,oa xSlksa dks vknZ'k eku ldrs gksA xSl feJ.k :)ks"e çØe esa 

lehdj.k PV19/13 = fu;rkad dk ikyu djrk gSA 

   (a) xSlh; feJ.k esa xSl B ds xzke eksyksa dh la[;k crkvksA  

   (b) T = 300 K ij xSlh; feJ.k esa /ofu dh pky Kkr djksA  

   (c) ;fn T dks 300 K ls 1 K c<+k fn;k tk; rks xSlh; feJ.k esa /ofu dh pky esa çfr'kr ifjorZu Kkr 

djksA  
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Solution :   (a)  D;ksafd vkn'kZ xSl ds fy;s CP – CV = R vkSj  = (CP/CV), 

    vr%  – 1 = 
V

R

C
  ;k  CV = 

R

( 1) 
 

      (CV)1 = 
R

(5 /3) 1
 = 

3

2
R ; (CV)2 =  

R 5
R

(7 /5) 1 2



 

    rFkk (CV)mix = 
R 13

R
(19 /13) 1 6




 

    vc ÅtkZ laj{k.k ls,  U = U1 + U2, 

    (n1 + n2) (CV)mix T = [n1(CV)1 + n2(CV)2]T 

    (CV)mix = 1 V 1 2 V 2

1 2

n (C ) n (C )

n n




 

    ge tkurs gSa  
13

R
6

 = 
3 5
2 2

1 R n R

1 n

  


 = 
(3 5n)

2(1 n)




 

    ;k, 13 + 13n = 9 + 15n, n = 2 mole. 

   (b) feJ.k dk vk.kfod Hkkj fuEu :i ls fn;k tkrk gS &  

    M = A A B B

A B

n M n M

n n




 = 
(1)(4) 2(32)

1 2




 

    M = 22.67  

    xSl esa] /ofu dk osx fuEu :i ls fn;k tkrk gS  

    v = 
RT

M


  

    vr% xSl ds feJ.k ls v = 
3

(19 /13)(8.31)(300)

22.67 10
 m/s 

    v   401 m/s 

   (c) v  T  

    or v = KT 1 / 2  ......(2) 

      
dv

dT
 = 

1

2
KT – 1 / 2     dv = K

dT

2 T

 
 
 

  

      
dv

v
 = 

K

v

dT

2 T

 
 
 

     
dv

v
 = 

1

T

dT

2 T

 
 
 

 =
1

2

dT

T

 
 
 

  

      
dv

v
 × 100 = 

1

2

dT

T

 
 
 

 × 100 = 
1

2
 

1

300

 
 
 

× 100 = 0.167 = 
1

6
 

    vr% pky esa izfr'kr ifjorZu 0.167% gSA   
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HANDOUT          xSlksa dk xR;kRed fl)kUr ,oa Å"ekxfrdh 
 

mRØe.kh; rFkk vuqRØe.kh; izØe (Reversible and Irreversible Process) 

 ,d Å"ek xfr izØe tks izkjfEHkd voLFkk i ls vfUre voLFkk f fudk; dks ys tkrk gS] mRØe.kh; izØe dgykrk gS 

;fn izØe okil bl izdkj yksV ldrk gS fd fudk; rFkk okrkoj.k nksuksa viuh eqy voLFkk ij yksV vkrs gS rFkk 

czaâk.M+ esa blds vfrfjDr dksbZ ifjorZu ugha gSA 

  mRØe.kh; izØe gksus ds fy, fuEu 'krZ vko';d gSA  

1. izØe dh nj cgqr /khjs& /khjs gksuh pkfg,A vFkkZr izØe Doklh (quasi) voLFkk esa gksrk gS ftlls fudk; izR;sd 

voLFkk ij okrkoj.k ds lkFk ds lkE;oLFkk esa gksrk gS vFkkZr  

 (i)  fudk; ;kaf=kd lkE;oLFkk esa jgrk gSA vFkkZr dksbZ vlUrqfyr cy dk;Zjr ugha gksrk gS 

 (ii) fudk; Å"eh; lkE;oLFkk esa jgrk gS vFkkZr fudk; ds lHkh Hkkx rFkk okrkoj.k leku rki jgrs gS  

 (iii) fudk; ;kaf=kd lkE;oLFkk esa jgrk gS vFkkZr fudk; dh vkUrfjd lajpuk ifjofrZr ugha gksrhA  

2. fudk; {kf;r cy tSls ?k"kZ.k cy] vizR;kLFkrk] ';kurk bR;kfn ls Lora=k gksuk pkfg, D;ksafd ,sls cyks ds vraxZr 

{kf;r ÅtkZ dks iqu% izkIr ugha dj ldrs  

 pwafd mijksDr lHkh 'krZs vkn'kZ izd`fr dh gS vr% izd`fr esa dksbZ okLrfod :i ls mRØe.kh; izØe ugha gksrk gSA 

okLro esa mRØe.kh;rk vkn'kZ fopkj gS ftls dHkh izkIr ugha fd;k tk ldrkA  

 yxHkx mRØe.kh; izØe ds dqN mnkgj.k fuEu gS 

 (i)  ,d vkn'kZ xSl tks xfr'khy ?k"kZ.k jfgr fiLVu ;qDr csyu esa /khjs&/khjs izlkfjr ;k /khjs&/khjs laihfMr gks ldrh gSA  

 (ii) ,d fo|qr vi?kV~; dks mRØe.kh; izØe ds :i esa ys ldrs gS D;ksafd fo|qr vi?kV~; }kjk mRiUUk vojks/k 'kwU; 

gksrk gSA   

 (iii) fLizax dk /khjs ls laihfMr ;k izlkfjr gksuk mRØe.kh; izØe dh Hkkfr O;ogkj djrk gSA  

 vc fuEu iz'uksa ds mÙkj fnft,A  
 

Q.1 vuqRØe.kh; izØe D;k gksrk gSA 

Ans. ,d izØe tks mRØe.kh; izØe dh fdlh Hkh 'krZ dks lUrq"V ugha djrk gS] vuqRØe.kh; izØe dgykrk gSA  

 okLro esa izd`fr ds lHkh lrr~ izØe vuqRØe.kh; izØe gksrs gSA mnkgj.k ds fy, xeZ oLrq ls B.Mh oLrq dh vksj 

Å"ek dk LFkkukUrj.k] xSl dk lkekU; izlkj] xSl dk folj.k] ?k"kZ.k ds dkj.k xfreku oLrq dk :duk bR;kfn lHkh 

vuqRØe.kh; izØe gSA   
 

Q.2 vuqRØe.kh;rk dk ewy dkj.k D;k gSA 

Ans. vuqRØe.kh;rk eq[; :i ls nks dkj.kks ls mRiUu gksrh gSA  

 (i) dgh izØe tSls eqDr izlkj ;k jklk;fud lehdj.k dk foLQksV ftlesa vLFkkbZ  fLFkfr;ka vkrh gSA   

 (ii) ?k"kZ.k] ';kurk rFkk vU; {kf;r izHkko blesa 'kkfey gS  

 pwafd {kf;r izHkko izR;sd txg mifLFkr gksrs gS rFkk bUgs dsoy U;wure fd;k tk ldrk gS fdUrq iw.kZ :i ls ugha 

gVk;k tk ldrk vr% vf/kdrj izØe dks ge vuqRØe.kh; izØe ysrs gSA    
 

Q.3 vuqRØe.kh; izØe ds dqN mnkgj.k nhft,A 

Ans. vuqRØe.kh; izØe ds mnkgj.k fuEu gS &  

 (i) vf/kdrj jklk;fud vfHkfØ;k vuqRØe.kh; gksrh gS D;ksafd muds vo;oksa dh vkarfjd lajpuk esa ifjorZu gksrk gSA   

 (ii) dkcZfud inkFkZ dk {k; vuqRØeh.k izØe gksrk gSA  

 (iii) yksgs ij tax yxuk vuqRØeh.k izØe gksrk gSA  

 (iv) xSl dk :}ks"e ¼vpkud½ lafiMu rFkk izlkj vuqRØe.kh; izØe gksrk gSA  
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Å"ek batu 

Q1

Q2

W

T1

T2

 

 lkadsfrd :i eas Å"ek batu ds fl)kar dks fp=k }kjk n'kkZ;k tk ldrk gSA blesa dk;Zdkjh inkFkZ mPp rki T1K ij 

Å"ek L=kksr ls Å"ek Q1 ysrk gSA ;kfU=kd O;oLFkk }kjk bldk dqN Hkkx mi;ksxh dk;Z W esa ifjofrZr gks tkrk gS vkSj 

'ks"k Å"ek Q Å"ek flad esa fuEu rki T2K ij fu"dkflr dj] dk;Zdkjh inkFkZ viuh iwokZoLFkk esa vk tkrk gSA 

ifjorZuksa dh ;g J`a[kyk (chain) ,d pØ (cycle) dgykrh gSA izØe dk fHkUUk voLFkkvksa ls xqtjrs gq, izkjfEHkd 

voLFkk esa iqu% vk tkuk pfØ; izØe (cycle process) dgykrk gSA     

 Å"ek batu dh n{krk  

 fdlh batu esa ;kaf+=kd }kjk fd;k x;k mi;ksxh dk;Z rFkk bl dk;Z dks djus esa L=kksr ls xzg.k dh xbZ Å"ek vFkkZr 

fufo"V Å"ek dk vuqikr bUtu dh n{krk dgyrh gSA  

   mi; ksxh dk;Z
btaudh n{krk

xzg.k dh xbZÅe" k
 ;k  = W / Q1 

 ekuk ,d pØh; izØe esa dk;Zdkjh inkFkZ Å"eh; L=kksr ls T1K rki ij Q1 Å"ek xzg.k djrk gS vkSj W mi;ksxh dk;Z 

djds 'ks"k Å"ek Q2 dks Å"ek flad esa T2K rki ij fu"dkflr dj nsrk gSA ;fn Å"ek dk {k; fdlh vU; fof/k }kjk 

u gks rks pØh; izØe ds vUr esa dk;Zdkjh inkFkZ iwokZoLFkk esa vk tk;sxk dk;Zdkjh inkFkZ dh vkUrfjd ÅtkZ esa 

ifjorZu 'kwU; gksxk   

 vr% Å"ekxfrdh ds izFke fu;e ls] 

 dQ = dU + dW 

 Q1– Q2  = 0 + dW 

 W = Q1 – Q2 

 
1 2

1

Q Q

Q


   =  2

1

Q
1

Q
    izfr'kr n{krk 2

1

Q
1 100

Q

 
    

 
 

 ;gk¡ Å"ek Q1 o Q2 rFkk dk;Z W lHkh dks leku ek=kdksa ¼twy½ esa O;Dr fd;k x;k gSA  
  

vuqPNsn  

 ,d m"ek batu izfr feuV 5.4 × 108 J dk;Z iznku djrk gS rFkk blds ckW;yj ls izfr feuV 3.6 × 109 J m"ek ysrk gSA  

 vc fuEu iz'uks ds mÙkj nhft,% 
 

1. dkSuls batu dh n{krk vf/kdre gksrh gSA  

 (A) mRØe.kh; batu     (B) vuqRØe.kh; batu  

 (C) nksuks dh n{krk leku gksrh gS    (D) dqN dgk ugh tk ldrk  

Ans. (A) 
 

2. btau dh n{krk D;k gksrh gSA  

 (A) 10%  (B) 15%  (C) 20%   (D) 25% 

Ans. (B) 
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3. izfrfeuV fdruh m"ek O;f;r gksrh gSA 

 (A) 3.06 × 109  (B) 3.06 × 108  (C) 3.6 × 109  (D) 3.6 × 108 

Ans. (A) 
 

4. ;fn m"ek batu ty iEi ds :i esa iz;qDr fd;k tk;s rks 30 ehVj dh Å¡pkbZ dh ehuj ij izfr fefuV fdruk ikuh 

LFkkukUrfjr gksxkA  

 (A) 1.8 × 106 Kg  (B) 1.8 × 105 Kg  (C) 5.4 × 104 Kg  (D) 5.4 × 103 Kg 

Ans. (A) 

Sol. izfrfeuV fd;k x;k dk;Z] fuxZr = 5.4 × 108 J 

 izfrfeuV vo'kksf"kr Å"ek] fuos'kh = 3.6 × 109 J 

  n{krk,  
8

9

5.4 10
0.15

3.6 10


  


 %  = 0.15 × 100 = 15 

 izfrfeuV O;f;r Å"ek ÅtkZ  

 izfrfeuV vo'kksf"kr Å"ek ÅtkZ & izfr feuV fd;k x;k mi;ksxh dk;Z  

 = 3.6 × 109 – 5.4 × 108 = (3.6 × 0.54) × 109 = 3.06 × 109 J. 

 mgh = W 

 m × 10 × 30 = 5.4 × 108      m = 1.8 × 106 kg 
 

vuqPNsn 

 Å"ekxfrdh dk izFke fu;e Å"ek ÅtkZ  rFkk ;kaf=kd dk;Z ds e/; vko';d rqY;rk dks LFkkfir djrk gS rFkk ;g 

crykrk gS fd nksuksa dks ,d nwljs esa :ikUrfjr fd;k tkrk gSA ,d fdyks dsyksjh Å"ek mRiUu djus ds fy, 4.18  

tqy dk;Z dh vko';rk gksrh gS rFkk bldk O;qRØe Hkh lR; gSA rFkkfi bl fu;e dh fuEu lheka, gSA 

1. izFke fu;e ml fn'kk dks iznf'kZr ugha djrk gS ftlesa ifjorZu gksrk gSA  

 mngkj.k ds fy, (i) tc nks fHkUu&fHkUu rki dh oLrq,sa ,d nwljs ds lkFk rkih; lkE;oLFkk esa j[kh tkrh gS rc Å"ek 

mPprki dh oLrq ls fuEu rki dh oLrq dh vksj izokfgr gksrh gSA ge tkurs gS fd Å"ek fuEu rki dh oLrq ls mPPk 

rki dh oLrq dh vksj izokfgr ugha gksrh gS ;|fi Å"ek xfrdh dk izFke fu;e lnSo ykxq gksrk gSA  

 (ii) tc ,d xfreku dkj czSd yxkus ij :d tkrh gS rc ?k"kZ.k ds fo:) fd;k x;k dk;Z Å"ek esa :ikUrfjr gks 

tkrk gSA tc dkj B.Mh gks tkrh gS rc ;g bldh laiw.kZ Å"ek ÅtkZ ds ;kaf=kd dk;Z esa :ikUrj.k ds lkFk xfr 

izkjEHk ugha djrh gSA   

 (iii) tc ,d xksyh y{; ls Vdjkrh gS rc xksyh dh xfrt ÅtkZ Å"ek ÅtkZ esa :ikUrfjr gks tkrh gS fdUrq y{; esa 

mRiUUk Å"ek ÅtkZ okil xksyh dh ;kaf=kd ÅtkZ esa :ikUrfjr ugha gks ldrhA  

2. izFke fu;e orZeku ifjorZu ds ckjs eas dksbZ fopkj O;Dr ugha djrk gSA  

 gekjs izs{k.k rFkk vuqHko ;g crkrs gS fd ;kaf=kd dk;Z ds Å"ek esa :ikUrj.k ij dksbZ izfrca/k izfrr ugha gksrk gSA 

fdUrq mRØe.kh; izØe esa dbZ izfrca/k gksrs gS vFkkZr Å"ek ÅtkZ ds ;kaf=kd ÅtkZ esa :ikUrj.k esa dbZ vojks/k gksrs gSA  

 ge tkurs gS fd Å"ek Lor% ;kaf=kd ÅtkZ esa :ikUrfjr ugha gksrh gS bl mn~ns'; ds fy, ckâ; dkjd dh 

vko';drk gksrh gS tks Å"ek batu dgykrk gSA  

 ,slk dksbZ Å"ek batu ugha gks ldrk tks L=kksr ls Å"ek ÅtkZ xzg.k djds lEiw.kZ ÅtkZ dks ;kaf=kd ÅtkZ esa :ikUrfjr 

dj ldsaA Å"ek xfrdh dk izFke fu;e blds ckjs esa dksbZ fopkj O;Dr ugha djrkAÃ    

3. Å"ekxfrdh dk izFke fu;e Å"ek L=kksr ds ckjs eas dksbZ lwpuk ugha nsrk gSA vFkkZr ;g xeZ oLrq gS ;k B.Mh oLrq gS  
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 Å"ekxfrdh dk f}fr; fu;e  

 (i) dsfYou ,oa Iykad dk dFku % & 

 dksbZ Hkh ,slk batu cukuk lEHko ugha gS tks pfØ; esa dk;Z djrs gq, dsoy ,d L=kksr ls Å"ek izkIr djds mls iw.kZr% 

dk;Z esa ifjofrZr dj lds rFkk dk;Zdkjh inkFkZ vizHkkfor jgsA vU; :i esa dk;Z dh lrr~ izkfIr ds fy, Å"ek L=kksr 

ds lkFk flad dk gksuk vko';d gSA dsfYou ds ewy dFku ds vuqlkj fdlh fudk; ls fujarj Å"ek izkIr dj mlds 

rki dks ifjos'k ds rki ls de djds dk;Z dh lr~r izkfIr vlEHko gSA  

 mi;qZDr dFku dks dkuksZa batu ds bl rF; ls le>k;k tk ldrk gS fd tc dkuksZ a batu esa Å"ek L=kksr ,oa Å"ek 

flad ds rki cjkcj gksrk gS rks batu dh n{krk 'kwU; gksrh gS vFkkZr~ mlls dk;Z izkIr djuk lEHko ugha gksrk gSA 

L=kksr ls yh xbZ Å"ek dks iw.kZ :i ls dk;Z esa ifjofrZr djus dk rkRi;Z gS fd flad dks dksbZ Å"ek fu"dkflr u dh 

tk;A ;g voLFkk flad dk rki     

 0K j[k dj gh izkIr gks ldrh gS tks vlEHko gSA  

 bl izdkj ds batu esa dsoy ,d gh Å"ek L=kksr ls dk;Z dh lrr~ izkfIr Hkh vlEHko gksrh gSA vr% Å"ek flad gksuk 

rFkk dqN Å"ek fu"dkflr djuk vfuok;Z gksrk gksrh gSA  

 (ii) Dykfl;l dk dFku %& 

 dksbZ Hkh ,slh ;qfDr lEHko ugha gS tks pfØ; izØe esa dk;Z djrs gq, fcuk fdlh ckã deZd ¼,stUlh½ dh lgk;rk ds 

fuEu rki ij ¼B.Ms½ fudk; ls Å"ek xzg.k djds vis{kkd`r vf/kd rki ij fdlh vU; fudk; dks Å"ek LFkkukarfjr 

dj lds vFkkZr~ Å"ek dk Lor% fuEu rki okys fudk; ls mPp rki okys fudk; dh vksj izokfgr gksuk vlEHko gksrk 

gSA  

 mi;qZDr dFku jsfÝtjsVj ds fl)kar ij vk/kkfjr gS ftlesa dk;Zdkjh B.Ms fudk; ls Å"ek ysrk gS vkSj xeZ fudk; 

dks Å"ek fu"dkflr djrk gSA ,slk djus ds fy;s dk;Zdkjh inkFkZ ckã deZd dqN dk;Z djuk vko';d gksrk gSA • 

 vc fuEu iz'uksa ds mÙkj fnft,A  
 

1. dk;Z ds iw.kZ:i ls m"ek esa ifjorZu gksus esa D;k fu"ks/k gSA  

Ans. Å"ekxfrdh dk f}fÙk; fu;e   
 

2. D;k ;kaf=kd dk;Z dks iw.kZ:i ls m"ek esa :ikUrfjr dj ldrs gSA D;k bldk O;RØe lEHko gSA    

Ans. ;kaf=kd dk;Z iw.kZ :i ls m"ek esa ifjofrZr gks ldrk gS fdUrq  fdlh oLrq ls yh xbZ m"ek iw.kZ :i ls mi;ksxh dk;Z 

esa ifjofrZr ugha gks ldrh   
 

3. oDrO;-1 : fdlh fudk; ds fy, ;g laEHko ugh gS fd ckg; dkjd ds fcuk fuEu rki ij ,d oLrq ls mPp rki ij 

vU; oLrq esa m"ek dk LFkkukUrj.k fd;k tk ldsA  

 oDrO; -2 :  m"ek xfrdh ds f}Ùkh; fu;e dk mYya?ku laHko ugha gSA  

 rc fuEu esa ls dkSulk lR; gSA   

 (A) T, T   (B) T, F   (C)  F, T   (D) F, F 

Ans. (A) 
 

4. " Å"ek Lor% gh de rki okyh oLrq ls vf/kd rki okyh oLrq dh vksj izokfgr ugh gks ldrh” ;g dFku gS :  

 (A) Å"ekxfrdh ds f}rh; fu;e dk    (B) laosx laj{k.k ds fu;e dk  

 (C) nzO;eku laj{k.k ds fu;e dk    (D) Å"ekxfrdh ds izFke fu;e dk  

Ans. (A) 

Sol. Å"ek Lor% gh fuEu rki ls mPp rki dh vksj izokfgr ugh gks ldrhA ;g Å"ekxfrdh ds f}rh; fu;e ds laxr 

vuqlkj gSA 
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vuqPNsn 

 ,sUVªkWih 

 nkc] vk;ru] rki rFkk vkUrfjd ÅtkZ bR;kfn dh rjg ge fudk; ds vU; Å"ekxfrd pj ij fopkj djrs gS ftls 

,sUVªkWih dgrs gSA nh xbZ lkE;oLFkk esa fudk; dh ,d fuf'pr ,sUVªkWih gksrh gSA ;fn fudk; dk rki T ¼ije iSekus esa½ 

rFkk vYi Å"ek dh ek=kkQ  fudk; dks nh xbZ gS rc ge fudk; dh ,sUVªkWih eas ifjorZu dks fuEu izdkj ifjHkkf"kr 

djrs gS 

  
Q

S
T


     ........(i) 

 lkekU;r% fudk; dk rki izØe ds nksjku ifjofrZr gks ldrk gSA ;fn izØe mRØe.kh; izØe gS rks ,UVªkWih esa 

ifjorZu dks fuEu izdkj ifjHkkf"kr dj ldrs gSA  

  
f

f i

i

QS – S
T


    ........(ii) 

 :}ks"e mRØe.kh; izØe esa fudk; dks dksbZ Å"ek ugha nh tkrh gSA ,sls izØe esa fudk; dh ,sUVªkWih fu;r jgrh gS  

 fudk; esa ,sUVªkWih vO;oLFkk ls lEcfU/kr gksrh gSA vr% xSl ds fn;s x;s uewus esas lHkh v.kq leku osx ls leku fn'kk 

esa xfr djrs gS rc ,UVªkWih U;wure gksxh tcfd okLrfod fLFkfr esa v.kq lHkh fn'kkvksa esa vfu;ferrk ls xfr djrs gS  

 ,sUVªkWih ds ckjs esa ,d :fpdj rF; ;g gS fd ;g lajf{kr jkf'k ugha gSA lokZf/kd :fpdj rF; ;g gS fd ,sUVªkWih dks 

mRiUUk fd;k tk ldrk gS fdUrq u"V ugha fd;k tk ldrk Å"ek xfr ds f}fr; fu;e dks ,UVªkWih ds inksa esa fuEu 

izdkj O;Dr dj ldrs gS  

 ;g laHko ugha gS fd fdlh izØe esa foyfxr fudk; dh ,sUVªkWih ?kV tk;s 
 

fuEu iz'uksa ds mÙkj fnft,A  

1. fdldh ,UVªkWih vf/kdre gksxh] tu lewg ;k lsuk ds toku  

Ans. vfu;ferrk ds dkj.k tulewg dh ,aVªksih vf/kdre gksrh gS  
  

2. :}ks"e izØe ds fy, ,UVªkWih esa ifjorZu D;k gksrk gSA  

Ans. 'kwU; 
 

3. tc ge ikuh ls cQZ ds ?ku dks cukrs gS rc ikuh dh ,UVªkWih  

 (A) ifjofrZr ugh gksrh    (B) c<rh gS  

 (C) ?kVrh gS     (D) c< ;k ?kV ldrh gS iz;qDr izØe ij fuHkZj djrh gSA  

Ans. (C) 
 

4. fp=k esa ÅRØe.kh; batu ds pØ ds fy, rki&,UVªksih vkjs[k n'kkZ;k x;k gSA bldh n{krk gksxhA  

     

T

2T0

T0

S0 2S0

S

 

 (A) 
1

2
   (B) 

1

4
   (C) 

1

3
   (D) 

2

3
 

Ans. (C) 
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Sol. fp=kkuqlkj  

 
S

T

2T0

S0

T0

2S0  

 Q1 = T0S0 + 
1

2
 T0S0 = 

3

2
T0S0        

 Q2 = T0 (2S0 – S0)= T0S0       

 Q3 = 0 

  = 
1

W

Q
 

 = 1 2

1

Q Q

Q


 = 1 – 2

1

Q

Q
 = 1 – 

2

3
 = 

1

3
 

 vuqPNsn  

 dkuksZa pØ ,oa dkuksZa dk vkn'kZ batu 

 Å"ek batu dh dk;Z fof/k ds v/;;u ds fy;s loZizFke dkuksZa  (sadi Carnot) us lUk~ 1824 eas ,d lS)kafrd batu dh 

dYiUkk dh ftlesaa Å"ek dk mi;ksxh dk;Z esa ifjorZu ds vfrfjDr vU; fdlh izdkj ls {k;] ugha gks rks ,sls batu dh 

n{krk  

vf/kdre gksxhA dkuksZa us vius v/;;u ls ;g tkuus dk iz;Ru fd;k D;k og vf/kdre n{krk 100% gks ldrh gSA 

dkuksZa ds batu esa dk;Zdkjh inkFkZ dh fuf'pr voLFkk ls izkjEHk dj fofHkUu mRØe.kh; izØeksa }kjk fofHkUu voLFkkvksa 

esa ls xqtjrs gq, iqu% izkjafHkd voLFkk esa vkuk] dkuksZa pØ (carnot's cycle) dgykrk gSA dkuksZa ds vkn'kZ batu dks 

fp=k esa n'kkZ;k x;k gSA bl batu ds eq[; Hkkx fHkUu gS % 

 (i) Å"ek L=kksr (Heat source) 

 ;g mPp rki T1K ij ,d vuUr Å"ek /kkfjrk okyk Å"ek HkaMkj (heat reservoir)  gksrk gS ftlls dk;Zdkjh inkFkZ 

}kjk Å"ek xzg.k djus ij Hkh bldk rki fu;r cuk jgrk gSA bldk Åijh i`"B iw.kZr% lqpkyd gksrk gS rkfd 

dk;Zdkjh inkFkZ L=kksr ls Å"ek dk xzgj.k dj ldsA  

 (ii) ;kaf=kd O;oLFkk ,oa dk;Zdkjh inkFkZ (Mechanical arrangement and working substance) 

 ;kfU=kd O;oLFkk ds :i esa ,d [kks[kyk flfyaMj ysrs gSa ftldh nhokjs iw.kZr% dqpkyd rFkk vk/kkj iw.kZr% lqpkyd 

gksrs gS blesa iw.kZr% dqpkyd inkFkZ ls cuk yxk gksrk gS tks fcuk ?k"kZ.k gkfu ds flyas.Mj esaa xfr dj ldrk gSA 

flfyaMj esa vkn'kZ xSl (ideal gas) dk;Zdkjh inkFkZ ds :i esa Hkjh gksrh gSA  

inkFkZ

dk;Zdkjh

flad
LVsa.M

L=kksr

 
Fig. dkuksZa vkn'kZ Å"ek batu 
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 (iii) Å"ek flad (Heat sink) 

 fuEu rki T2 K ij ;g ,d vuUr /kkfjrk okyk Å"ek HkaMkj (heat reservoir) gksrk gS ftlesa dk;Zdkjh inkFkZ }kjk 
vuqi;ksxh Å"ek fu"dkflr dh tkrh gS ijUrq bldk rki fu;r jgrk gSA bldk Åijh i`"B iw.kZr% lqpkyd gksrk gS 
rkfd dk;Zdkjh inkFkZ dh Å"ek dk blesa fu"dklu dj ldsaA  

 (iv) LVs.M (stand)  

 ;g ,d iw.kZr% dqpkyd inkFkZ dk LVs.M gksrk gS ftl ij flfyaMj dks j[k dj fcuk Å"ek gkfu ds inkFkZ dk :}ks"e 
izlkj.k fd;k tk ldrk gSA  

 dk;Zfof/k (Working) 

 dkuksZa ds vuqlkj mi;qZDr izdkj ds vkn'kZ batu ls vf/kdre dk;Z izkIr djus ds fy;s bls ,d fuf'pr Øe esa 
mRØe.kh; izØeksa ds }kjk izkjfEHkd voLFkk esa yk;k tkrk gSA iw.kZ dkuksZa pØ ds pkj pj.kksa esa foHkkftr dj ldrs gSA 
dkuksZa pØ dh izfØ;kvksa dks ,d lwpd vkjs[k (indicator diagram) fp=k }kjk fu:fir fd;k tk ldrk gSA ;g 
vkjs[k fofHkUUk pj.kksa essa dk;Zdkjh inkFkZ] vkn'kZ xSl]ds nkc P o vk;ru V ds ifjorZauksa dks iznf'kZr djrk gSA   

 (i) izFke izØe % lerkih izlkj (Isothermal expansion) 

 loZizFke flfyaMj dks Å"ek L=kksr ij j[krs gS ftlls dk;Zdkjh 
inkFkZ dk rki Å"ek L=kksr ds rki ds cjkcj T1K gks tkrk gSA 
ekuk bl rki ij dk;Zdkjh inkFkZ dk nkc PA rFkk vk;ru VA gSA  

 ;g dk;Zdkjh nzO; dh izkjfEHkd voLFkk dgykrh gSA bls fp=k esa 
voLFkk A n'kkZ;k x;k gSA     

 vc fiLVu ij /khjs&/khjs nkc ?kVdj bls Åij f[kldus fn;k 
tkrk gS ftlls xSl dk lerkih izlkj gksA bl izlkj esa xSl dqN 
Å"ek Q1 L=kksr ls xzg.k dj voLFkk B ij igqap tkrh gSA ;g 
ifjorZu lwpd vkjs[k esa oØ AB }kjk fu:fir fd;k x;k gSA 
voLFkk B  ij ekuk xSl dk nkc PB rFkk vk;ru VB gSA  

A(P , V )A A

B(P , V )B B

C(P , V )C C

D(P
, V

)
D

D

 

 pwafd lerkih izlkj esa xSl dh vkUrfjd ÅtkZ esa ifjorZu 'kwU; gksrk gS blfy;s Å"ekxfrdh ds izFke fu;e ls 
lerkih izlkj esa xzg.k dh xbZ Å"ek xSl }kjk fd;s x;s dk;Z ds cjkcj gksrh gSA 

 
B

1 1
A

Q W PdV ABbaA   -{ks    .........(1)   

 ;fn xSl dk nzO;eku ,d eksy ysa rks T1K rki ij lerkih izØe ds fy, 
 PV = RT1 

  

B
B

1 1 1 1 e
A

A

VdV
Q W RT RT log

V V
    ..........(2) 

 (ii) f}rh; izØe % :}ks"e izlkj (Adiabatic expansion) 

 vc flfyaMj dks Å"ek L=kksr ls gVkdj dqpkyd LVsaM ij j[krs gaS rkfd dk;Zdkjh inkFkZ ckã ifjos'k ls i w.kZr;k 
foyfxr  (isolated)  gks tk;sA fiLVu ij iqu% /khjs&/khjs nkc ?kVkdj xSl dk Lor% :)ks"e izlkj gksus fn;k tkrk gSA 
:}ks"e izlkj bruk gksus fn;k tkrk gSA :)ks"e izlkj bruk gksus fn;k tkrk gS fd xSl dk rki ?kV dj Å"ek flad 
ds rki ds cjkcj T2K, gkss tk;sA ekuk bl izdkj xSl voLFkk C  ij igqap tkrh gS ftl ij nkc Pc o vk;ru Vc  

gSA bl :}ks"e izlkj dks lwpd vkjs[k esa BC oØ }kjk n'kkZ;k x;k gSA  
 :}ks"e izlkj esa xSl }kjk fd;k x;k dk;Z  

 
C

2

B

W PdV BCcbB  {ks -  

  :nks"e izlkj ds fy;s voLFkk lehdj.k gS   
 PV = K tgk¡ fu;rkad  xSl dh nks fof'k"V Å"ekvksa dk vuqikr gS] 
 ( = CP /Cv) 

 vr% bl izØe ds fy;s PB BV  = PC BV   = K 

 ftlesa 
C 1 1

B C
2

B

KV KVPV
W K

V 1

 




 

   

  W2 = 
1 1

B B B C C C B B C CP V V P V V P V P V

1 1

    


   
 = 1 2R(T T )

1


 

..............(4) 
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 D;ksafd xSl lehdj.k ls 4 
 PBVB = RT1 = RT1 rFkk PC VC = RT2 

 bl izØe i'pkr~ xSl dk nkc bruk de gks tkrk gS fd xSl esa vkSj vf/kd dk;Z djus dh {kerk ugha jg tkrh gSA 
vr% vc xSl dks iqu% izkjfEHkd voLFkk esa ykus ds fy;s nkc dks nks pj.kksa esa c<+krs gSA 

 

 (iii) r`rh; izØe% lerkih laihMu (Isothermal compression) 

 vc flfyaMj dks dqpkyd LVsaM ls gVkdj Å"ek flad ij j[krs gSA vkSj /khjs&/khjsa xSl dks fiLVu bruk laihfMr 
djrs gSa fd xSl dk rki T2K ij jgs vkSj voLFkk D ij igqap tk;sA ekuk voLFkk D ij xSl dk nkc PD o vk;ru 
VD gSA bl lerkih; laihMu dks oØ CD }kjk n'kkZ;k x;k gSA bl laihMu esa rki fu;r gksus ds dkj.k xSl dh 
vkUrfjd ÅtkZ esa ifjorZu 'kwU; gksrk gS ftlds dkj.k laihMu ds le; xSl ls Å"ek Q2 fu"dkflr gksrh gSA  vr% 
Å"ekxfrdh ds izFke fu;e ls lerkih laihMu CD eas fd;k x;k dk;Z  

 
D

3 2

C

W Q PdV    = {ks=kQy CDdc ............(5) 

 voLFkk ls Pc Vc = PD = VD = RT2  

  Q2 = W3 = RT2 loge D

C

V

V
   = –RT2  log C

D

V

V
 ............(6) 

 

 (iv) prqFkZ izØe % :}ks"e laihMu (Adiabatic compresssion) 

 vfUre izØe ds :i esa flfyaMj dks Å"ek flad ls gVkdj dqpkyd LVsaM ij j[krs gS vkSj fiLVu }kjk xSl dks bruk 
laihfMr djrs gSa fd xSl viuh izkjfEHkad voLFkk (PA,VA,T1) ij igqap tk;sA bl laihMu dks oØ DA }kjk n'kkZ;k 
x;k gSA bl fLFkfr esa dk;Zdkjh inkFkZ] xSl] ckã okrkoj.k ls foxy gksus ds dkj.k bldk laihMu :}ks"e gksrk gSA  

  DA laihMu esa fd;k x;k dk;Z 

 
A

4

D

W PdV   = {ks=kQy DAadD ........(7) 

 :}ks"e laihMu ds fy;s voLFkk lehdj.k ls] 

 PA 
AV   = PD  DV 

 = K 

 vr% f}rh; izØe esa iz;qDr ifjdyu fof/k ds vuqlkj 

 1 2
4

R(T T )
W

1


 

 
–   .........(8) 

 (b) dkuksZa pØ esa fd;k x;k usV dk;Z 
 mijksDr pkjksa fØ;kvksa ls lEiUu iw.kZ izØe dks dkuksZa pØ dgrs gSA bl pØ ds izFke nks pj.kksa esa xSl ¼batu½ }kjk 

dk;Z fd;k tkrk gSA (W1 o W2 dk eku /kukRed gS) rFkk vafre nks pj.kksa esa xSl ij dk;Z fd;k tkrk gS (W3 o W4 

ds eku _.kkRed gS) 
 dkuksZa pØ esa fd;k x;k usV dk;Z 
 W = W1 + W2 + W3 + W4  (W2 = W4) 

 lehdj.k (1, (3), (5) o (7) ls eku iz;qDr djus ij  
 W = {ks=kQy ABbaA+ {ks=kQy BCcbB–{ks=kQy CDdcC–{ks=kQy DAadD = {ks=kQy ABCD  

 = {ks=kQy  ABbaA – {ks=kQy CDdcC = {ks=kQy ABCDA  
 

dk;Zdkjh inkFkZ pØ ds ek/;e ls ckj&ckj fy;k tk ldrk gSA bl rjg ls b±tu }kjk T;knk ls T;knk dk;Z fd;k 
tk ldrk gSA ,d dkuksZV b±tu dh rkih; n{krk dks ,d pØ esa ckg~; fd;k x;k dk;Z dk L=kksr ls fudkyh xbZ 
Å"ek dh laxr ek=kk ls vuqikr ds :i esa ikfjHkkf"kr fd;k x;k gSA pqafd dk;Zdkjh inkFkZ bldh izkjfEHkd voLFkk ls 
iqu% LFkkfir gksrk gSA blfy, bldh vkUrfjd ÅtkZ esa dksbZ ifjorZu ugha gSA  

  W = Q
1
 – Q

2
 

 W, Q
1
 rFkk Q

2 
lHkh leku bdkb;ksa esa ukih xbZ gSA vFkkZr~ ;k rks Å"ek dh bdkb;ksa esa ;k dk;Z dh bdkb;ksa esa  

 rkih; n{krk,  
ckg ~; fd;k x;k dk;Z

fudkyh xbZ  Å"Ekk
  ;k 1 2 2

1 1 1

Q – Q QW 1–
Q Q Q

     

 ;gk¡, Q
1
 = W

1
 = RT

1
 log

e
 2

1

V

V
 rFkk Q

2
 = W

3
 = RT

2
 log

e
 3

4

V

V
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 vc] 

3
2 e

42

1 2
1 e

1

V
RT log

VQ

Q V
RT log

V

 
 
 
 
 
 

  ;k 

3
e

42 2

1 1 2
e

1

V
log

VQ T

Q T V
log

V

 
 
 
 
 
 

  .........(i) 

 fcUnq B rFkk C leku :)ks"e ij fLFkr gSA  

  T
1
V

2
–1  = T

2
V

3
–1       .........(ii) 

 fcUnq A rFkk D leku :)ks"e ij fLFkr gSA   

  T
1
V

1
–1  = T

2
V

4
–1       .........(iii) 

 (2) dks (3) ls Hkkx nsusa ij ge izkIr djrs gS 

   

–1 –1

32

1 4

VV

V V

 
   

   
   

  ;k 32

1 4

VV

V V
  lehdj.k (i) esa j[kus ij 

 rc lehdj.k (1) ls,  2 2

1 1

Q T

Q T
   2

1

T1–
T

    

 ifj.kke (i) dkuksZV ds vkn'kZ b±tu dh n{krk dk;Zdkjh inkFkZ dh izÑfr ij fuHkZj ugha gSA ;g dsoy L=kksr rFkk flad 
ds rkieku ij fuHkZj djrh gSA nks rkiekuksa ds chp T;knk vUrj] dkuksZV b±tu dh n{krk vkSj T;knk gksuk gSA  

 (ii) n{krk lHkh mRØe.kh; b±tu tks T
1
 rFkk T

2 
ds rkiekuksa ds chp dk;Z dj jgs gS] ds fy, leku gSA 

 (iii)  ges'kk ,d ls de gSA dk eku dsoy T
2
 = 0 ij gh ,d gks ldrk gSA vFkkZr~ ;fn flad ije 'kwU; rkieku 

ij gSA pwafd ije 'kwU; rkieku izkIr ugha gks ldrk gS] blfy, ,d ds cjkcj ugha gks ldrk gSA  

 (iv) tc T
2
 = T

1
, rc = 0. 

 blfy,, Å"ek rkieku vUrj ds fcuk dk;Z esa ugha cnyh tk ldrh gSA nwljs 'kCnksa esa] Å"ek dk;Z cnyh tk ldrh gS 
;fn dsoy ,d flad ,d fuEu rkieku ij miyC/k gSA ;g le>krk gS fd D;ksa leqnzh ty dh Å"ek ÅtkZ dh vf/kd 
ek=kk dks ;kaf=kd dk;Z izkIr djus ds fy, dke esa ugha ys ldrs gSaA   

 

SOLVED EXAMPLE  
Example 1.  dk;Zdkjh inkFkZ dh izd`fr }kjk dkuksZ batu dh n{krk fdl izdkj izHkkfor gksrh gS 
Solution : n{krk dk;Zdkjh inkFkZ dh izd`fr ij fuHkZj ugha djrh  
 

Example 2. ,d dkuksZ batu 227ºC rFkk 127ºC ds e/; dk;Zjr gS ;fn ;g mPp rki ij 60 × 104 dSyksjh m"ek 
vo'kksf"kr djrk gS rc batu }kjk fd;k x;k izfrpØ dk;Z gksxkA  

Solution : T1 = (227 + 273) K = 500 K 
  T2 = (127 + 273) K = 400 K 

  2

1

T 400 100 11– 1–
T 500 500 5

      

  fdUrq 
1

W

Q
   or  W = Q1 ;k W = 

1

5
 × 60 × 104 cal  [ Q1 = 60 × 104 cal] 

  = 12 × 104 cal = 12 × 104 × 4.2 J [ 4.2 J = 1 cal] = 5.04 × 105 J 
 

Example 3. ,d dkuksZ pØ izkjEHk esa ok;q }kjk 927ºC ij dk;Z djrk gSA izR;sd voLFkk lEihMu ;k izlkj dks 1 : 32 ds 
vuqikr esa iznf'kZr djrh gS x.kuk dhft, (i) U;wure rkieku (ii) pØ dh n{krk] fn;k x;k gS :  = 1.4. 

Solution : T1 = (927 + 273) K = 1200 K  ;    1

2

V 1
, 1.4

V 6
    

  (i) T2 V2
–1 = T1V1

–1 or  T2 = T1

–1

1

2

V

V


 
 
 

  or T2 = 1200

1.4–1
1

32

 
 
 

 = 300 K    

  (ii) n{krk 2

1

T 3001– 1– 0.75
T 1200

     

  %  izfr'kr n{krk  = 0.75 × 100 = 75% 
 

EXERCISE 

1. D;k dkuksZ batu dks iz;ksfxd :i esa dk;kZfUor dj ldrs gSA  
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2. ,d dkuksZ mrØe.kh; m"ek batu 300K rFkk 600K ds e/; dk;Z djrk gSA lapkyu ds izR;sd pØ esa batu 600 K 

ds lzksr ls 1000 J ÅtkZ ysrk gS] x.kuk dhft,A  

 (i) 300 K ij flad dks folftZr ÅtkZ  (ii) batu }kjk fd;k x;k ckg; dk;Z  (iii) batu dh n{krk  
 

3. ,d 'kfDr dsUnz yxHkx 473ºC ij vfrrkfir Hkki (mPp nkc ij) dks iz;qDr djrk gSA B.Ms flad ds laxr rki ftl 

ij Hkki ok;qe.Myh; nkc ij la?kfur gks tkrh gS] 100ºC gSA 'kfDr dsUnz ds fy, vf/kdre lS)kafrd n{krk D;k gksxh  
 

4. ,d dkuksZ batu cQZ fcUnq rFkk Hkki fcUnq ds e/; dk;Z djrk gSA ;fn ge n{krk dks fuEu fLFkfr esa 20% ls c<kuk 

pkgrs gS (a) lzksr dk rkieku fu;r j[k dj (b) flad dk rkieku fu;r j[k djA nksuks fLFkfr;ksa esa rki dh x.kuk 

dhft,A fuEu esa ls dkSulh fLFkfr dks vki iz;qDr djsxsa rFkk D;ks\  
 

5. nks dkuksZ batu A rFkk B Js.kh Øe esa dk;Zjr gSA izFke ,d A 800 K ij m"ek xzg.k djrk gS rFkk T K rki ij 

Hk.Mkj dks m"ek folftZr djrk gSA f}rh; batu B izFke batu }kjk folftZr m"ek dks xzg.k djrk gS rFkk fuEu 

fLFkfr;ks ds fy, rki T K esa gksxkA  

 (i) nksuks batu dh fuxZr leku gSA   (ii) nksuks batu dh n{krk leku gSA  
 

6. dkuksZ pØ ds fy, rki ,UVªkWih js[kk fp=k [khfp;s rFkk n{krk dh x.kuk dhft, rFkk fl} dhft, fd ;g xeZ rFkk 

BaMh oLrqvksa ds rki ij fuHkZj djrh gSA  
 

7. dkukZsa bUtu esa dk;Zdkjh inkFkZ ds :i esa ,d f}ijek.kqd vkn'kZ xSl dk iz;ksx fd;k tkrk gSA ;fn pØ ds :)ks"e 

izlkj Hkkx ds nkSjku xSl dk vk;ru V ls 32 V rd c<+rk gS] rc batu dh dk;Z {kerk gS 
 (A) 0.5    (B) 0.75  (C) 0.99   (D) 0.25 

8. rkieku T1 ,oa T2 ds chp dk;Z dj jgs ,d dkuksa batu dh n{krk 
1

6
 gSA tc  T2 dks 62 K ls ?kVk fn;k tkrk gS] 

rc bldh n{krk c<+dj 
1

3
 gks tkrh gSA rc] Øe'k% T1 ,oa T2 gS :   

 (A) 372 K vkSj 310 K (B) 372 K vkSj 330 K (C) 330 K vkSj 268 K (D) 310 K vkSj 248 K 
 

9. dkSu&lk dFku vlR; gS ?         

 (A) lHkh mRØe.kh; pØksa dh n{krk leku gksrh gS  

 (B) mRØe.kh; pØksa dh n{krk] vuqRØe.kh; pØksa dh n{krk ls vf/kd gksrh gS  

 (C) dkuksZ pØ mRØe.kh; gS  

 (D) lHkh pØks esa dkuksZ pØ dh n{krk vf/kdre gksrh gS  
 

10. dkuksZ batu dh n{krk 100% ugh gksrh] D;ksfd ge :      

 (A) fofdj.k gkfu ugh jksd ldrs    (B) vkn'kZ lzksr izkIr ugh dj ldrs  

 (C) ije 'kwU; rki ugh izkIr dj ldrs   (D) ?k"kZ.k dks 'kwU; ugh dj ldrs  
 

11. ,d dkuksZ batu HkaMkj lzksr ls 627ºC ij 3 × 106 dSyksjh Å"ek ysrk gS] o 27ºC ij flad dks nsrk gSA batu }kjk 

fd;k x;k dk;Z gS :     

 (A) 4.2 × 106 J  (B) 8.4 × 106 J  (C) 16.8 × 106 J  (D) 'kwU;  
 

12. ,d dkuksZ bfUtu] ftldh n{krk 40% gS] 500K  ds rkieku ij O;ofLFkr ,d lzksr ls Å"ek ysrk gSA ;g bPNk dh 

tkrh gS fd ,d batu dh n{krk 60%  gksA rc] mlh fu"dkl ¼flad½ rkieku ds fy;s lzksr dk rkieku gksuk pkfg, 

 (A)  ,d dkuksZ bfUtu dh n{krk 50% ls vf/kd ugha cuk;h tk ldrh gSA 

 (B) 1200 K   

 (C) 750 K  

 (D) 600 K 

Assertion and Reason Problems 
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 izR;sd leL;k esa dFku A fn;s x;s gS rFkk dkj.k R ds laxr odrO; mlds Bhd uhpas fn, x;s gSA odrO;ksa esa ls 
lgh dk p;u dhft, 

 (A) ;fn A rFkk R  nksuksa lgh gS rFkk R,A dh lgh O;k[;k djrk gSA  
 (B) ;fn A rFkk R  nksuksa lgh gS rFkk R,A dh lgh O;k[;k ugha djrk gSA  

 (C) ;fn A lgh gS fdUrq R  xyr gS  
 (D) ;fn A rFkk R  nksuksa xyr gSA  
 (E) ;fn A xyr gS fdUrq R  lgha gSA  
 

13. dFku (A) : dkuksZ batu dh n{krk dks lzksr ds rki }kjk eq[; :i ls fu/kkZfjr fd;k tkrk gSA  blds fy, flad dk 
rki vko';d ugh gS 

 dkj.k (R) : dkuksZ batu dh n{krk 100% gks ldrh gS ;fn lzksr dk rki vuUr gks ;k flad dk rki 0 K gksA   
 

14. dFku (A) : lzksr rFkk flad ds fn;s x;s nks rkiks ds e/; dk;Z djus okyk ,slk dksbZ m"ek batu ugha gS ftldh n{krk 
leku rkiks ds e/; dk;Z djus okys iw.kZ mrØe.kh; batu dh n{krk ls vf/kd izHkkoh gks ldrh gSA  

 dkj.k (R) : vuqRØe.kh; batu mPpre n{krk okyk batu gksrk gSA  
 

vuqPNsn 

 dkuksZa batu rFkk jsfÝtjsVj ¼Å"ek iai½ 
 tc dksbZ batu mPp rki T1K ij Å"ek Q1 xzg.k djrk gS vkSj ;g 

dqN mi;ksxh dk;Z W djds 'ks"k Å"ek Q2 = Q1–W dks fuEu rki 
T2 K ij fu"dkflr djrk gS rks bl izdkj L=kksr ls yh xbZ Å"ek dk 
dqN Hkkx mi;ksxh dk;Z esa :ikUrfjr gks tkrk gSA bl ;qfDr dks 
Å"ek batu dgrs gSA bldk lkadsfrd fl)kar fp=k esa n'kkZ;k x;k 
gSA blds voLFkk ifjorZu pØ dks lwpd vkjs[k fp=k esa pØ 
ABCD }kjk iznf'kZr fd;k x;k gSA ftls dkuksZa pØ Hkh dgrs gSA 

 

 ;g dkuksZa pØ iw.kZr% mRØe.kh; gksrk gS vr% bl izØe dks foifjr fn'kk esa Hkh lapkfyr fd;k tk ldrk gS vFkkZr~ 
;fn ;g fuEu rki  T2K ij Q2 Å"ek xzg.k djsa vkSj bl ij ckã ,tsalh ls dk;Z W djok;k tk;s rks batu dqy 
Å"ek Q2 + W =Q1 dks mPp rki ij fu"dkflr djsxkA bl izdkj foijhr Øe esa ;g izØe jsfÝtjsVj ls leku dk;Z 
djrk gS D;ksafd ;g izØe fuEu rki ls mPp rki dh vksj Å"ek dk LFkkukUrj.k djrk gS aA jsfÝtjsVj dk lkadsfrd 
fl)kar fp=k es n'kkZ;k x;k gSA  

 bl izdkj ;g fu"d"kZ fudkyk tk ldrk gS fd dkuksZa pØ Å"ek batu rFkk jsfÝtjsVj nksuksa ds leku dk;Z dj 
ldrk gSA dkuksZa pØ dks jsfÝtjsVj ¼'khryd½ dh Hkkafr mi;ksx djus ij bldh {kerk blds dk;Z xq.kkad (work 

performance) }kjk Kkr dh tkrh gSA ;fn fuEu  
 rki T1K ij jsfÝtjsVj }kjk vko'kksf"kr Å"ek =  Q2  

 mPPk rki T1K ij jsfÝtjsVj fu"dkflr Å"ek = Q1  

  dk;Zdkjh inkFkZ ¼vkn'kZ xSl½ ij fd;k x;k dk;Z = W = Q1 – Q2  

 batu dk iz'khru izHkko mlds }kjk vo'kksf"kr Å"ek = Q2 ij fuHkZj gSA  

 vr% iz'khru ds fy;s dk;Z xq.kkad = vo'kksf"kr Å"ek@ckã ,tsUlh }kjk fd;k dk;Z = 2 2

1 2

Q Q

W Q Q



  

This expression may be put in another form also.  

 
1

2

1

Q – 1
Q

   

 [Dividing the numerator and denominator of equation (1) by Q
2
.] 

 But 1 1

2 2

Q T

Q T
   

1

2

1

T – 1
T

    .......(ii) 

 or 2

1 2

T

T – T
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 fu"d"kZ  
 (i) okLrfodrk esa  2 ls 6  rd ifjofrZr gksrk gSA okLrfod jsfÝtjsVj ds fy,  dk eku lehdj.k (i) rFkk (ii) ls 

fu/kkZfjr eku ls de gksrk gSA   

 (ii) B.Ms v{k rFkk ok;qe.My ds rki ds e/; vUrj ftruk de gksxk jsfÝtjsVj dk dk;Z xq.kkad mruk gh vf/kd gksxk  

 (iii) Å"ek batu esa n{krk dHkh&Hkh 100 % ls vf/kd ugha gks ldrh fdUrq jsfÝtjsVj dh fLFkfr esa dk;Z xq.kkad  
100% ls vf/kd gks ldrk gSA  

 (iv) tSls gh jsfÝtjsVj dk;Z djuk izkjEHk djrk gS] rc cgqr vf/kd ek=kk esa cQZ ds cuus ds dkj.k rkieku T2 ?kVrk 
tkrk gSA izk;ksfxd :i ls T1 esa dksbZ ifjorZu ugha gksrk ;g  ds eku dks ?kVkrk gSA  

 

Solved Example : 

1. jsfÝtsjsVj BaMh oLrq ls xeZ oLrq dks m"ek LFkkukUrfjr djrk gSA D;k ;g m"ekxfrdh ds f}rh; fu;e dk mYya?ku 
ugh djrk gSA  

Ans. ugha] D;ksafd cká dk;Z fd;k tkrk gSA 
 

2. D;k jsfÝtjsVj dk fØ;k xq.kkad fu;r gksrk gSA  

Ans. ugha] jsfÝtjsVj dk dk;Z xq.kkad blds vanj ds rki esa deh djus ds lkFk ?kVrk tkrk gSA   

vc fuEu iz'uks ds mÙkj nhft, % 
1. D;k ge dk;Zdkjh inkFkZ dh ek=kk esa o`f} djds jsfÝtjsVj dk dk;Z xq.kkad c<k ldrs gSA   

 (A) ugh       (B) gkW   

 (C) dqN le; ds fy, gkW] dqN le; ds fy, ugh  (D) dgk ugh tk ldrk  
Ans. (A) 

2. lapkfyr jsfÝtjsVj dk njoktk ,d cUn dejs esa [kqyk gS rc dejs dk rki  

 (A) FkksMk lk c<sxk     (B) FkksMk lk ?kVsxk  
 (C) c< ldrk gS ;k ?kV ldrk gS    (D) dqN dgk ugh tk ldrk   
Ans. (A) 

3.   ,d dkWuks bUtu ftldh n{krk  = 1/10 Å"ek bUtu dh n{krk gS, jsfQtjsVj ds :i esa iz;ksx fd;k tkrk gSA ;fn 
fudk; ij fd;k x;k dk;Z 10 twy gS, rc U;wu rkieku ij dq.M ls vo'kksf"kr Å"ek dh ek=kk gSA  

 (A) 99 J    (B) 90 J    (C) 1 J     (D) 100 J  
Ans. (B) 

Sol. dkuksZ btau dks jsfÝtjsVj dh Hkkfr iz;ksx djus ds fy, 

 1
2

2

TW Q – 1
T

 
  

 
  

 fn;k x;k gSA  =  
1

10
   = 1 – 2

1

T

T
   

  2

1

T 9

T 10
  

  vr% Q2 = 90 J  (as W = 10 J)
 

 
 

 
EXERCISE  

 

15. –3ºC rFkk 27ºC ds e/; dk;Z djus okys jsfÝtjsVj dk dk;Z xq.kkad Kkr dhft,A  

 

16. ,d jsfÝtjsVj vius vUnj 9ºC rki cuk;s j[krk gSA ;fn dejs dk rki 36ºC gS rks dk;Z xq.kkad dh x.kuk dhft,A  

 

17. ,d dkuksZ jsfÝtjsVj 0ºC rFkk 27ºC rki ds e/; dk;Z djrk gSA ;fn 0ºC ij ikuh dk 10 kg,  0ºC ij cQZ esa 

ifjofrZr gks tkrk gSA rc x.kuk dhft,A (a) mRlftZr m"ek (b) jsfÝtjsVj dks iznku dh xbZ ÅtkZA fn;k x;k gS fd 

cQZ dh xqIr m"ek = 80 kcal kg–1. 
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1. ;g ml fn'kk dks iznf'kZr ugha djrk gSA ftlesa izØe esa ifjorZu gksrk gS : 

 fo'ys"k.k  
 (i) tc ,d xeZ oLrq B.Mh oLrq ds lkFk rkih; lEidZ esa yk;h tkrh gS rc lnSo Å"ek xeZ oLrq ls B.Mh oLrq dh 

vksj izokfgr gksrh gSA Å"ek B.Mh oLrq ls xeZ oLrq dh vksj izokfgr D;ksa ugha gksrh gSA Å"ekxfrdh dk izFke fu;e 
blds ckjs esa dqN ugha crkrk gSA vr% ;g fu;e Å"ek LFkkukarj.k dh fn'kk dks iznf'kZr ugha djrk gSA 

 (ii) ;g fdlh tgkt ds fy, lEHko ugha gS fd og leqæ ds ikuh dh Å"ek dh vf/kdka'k ek=kk dks blds batu dks 
lapkfyr djus esa iz;qDr dj ldsA Å"ek ds dk;Z esa :ikUrj.k esa D;k dfe;k¡ gSaA izFke fu;e iqu% blds ckjs esa dqN 
ugha crkrk gSA vr% Å"ekxfrdh dk izFke fu;e ml 'krZ dks larq"V ugha djrk gS ftlesa Å"ek dk;Z esa :ikarfjr 
gksrh gSA  

 

2. Å"ekxfrdh dk izFke fu;e cká dkjd ftlds varxZr ifjorZu gksrs gSa ds ckjs esa dksbZ fopkj O;Dr ugha djrkA  
;g izsf{kr fd;k tk pqdk gS fd dksbZ Hkh Å"ek batu lEHko ugha gS tks L=kksr ls yh xbZ lEiw.kZ Å"ek dks ;kaf=kd ÅtkZ 
esa ifjofrZr dj ldsA Å"ek dh lEiw.kZ ek=kk ;kaf=kd ÅtkZ esa :ikarfjr D;ksa ugha gksrhA Å"exfrdh dk izFke fu;e 
bl iz'u ds ckjs esa  dksbZ fopkj O;Dr ugha djrkA 

 

 dkuksZ izes;  

 dkuksZ us iznf'kZr fd;k fd fdlh Hkh Å"ek batu dh n{krk iw.kZ :i ls mRØe.kh; batu dh n{krk ls vf/kd ugha gks 

ldrhA ;g dkuksZ izes; ds uke ls tkuh tkrh gS rFkk bldk dFku fuEu izdkj gS % 

 fn;s x;s rkiksa ds e/; dk;Z djus okyk ,slk dksbZ Å"ek batu ugha gS ftldh n{krk leku rkiksa ds e/; dk;Z djus 

okys mRØe.kh; batu dh n{krk ls vf/kd gks ldrh gSA  

 nks batuksa ij fopkj dhft, –  vuqRØe.kh; batu A rFkk mRØe.kh; batu BA ekuk nks batuksa dks bl izdkj ;qfXer 

fd;k tkrk gS fd A, B ds ckn pkyu djrk gSA vr% B jsfÝtjsVj ds :i esa dk;Z djrk gSA 

 A L=kksr ls Q1 Å"ek vo'kksf"kr djds W dk;Z djrk gS rFkk flad dks Q2 Å"ek folftZr djrk gSA 

 A dh n{krk, 1 2
A

1 1

Q – QW

Q Q
        

 B flad ls Q2 Å"ek vo'kksf"kr djds W dk;Z djrk gS  

 rFkk Q1 Å"ek L=kksr dks folftZr djrk gS 

 B dh n{krk, 1 2
B

1 1

Q '– Q 'W

Q ' Q '
    

 ekuk A,  B dh n{krk ls vf/kd gS  

 rc, A > B  

  
1 1

W W

Q Q '
  ;k Q1 < Q1' 

 

  Q1 – Q2 /kukRed gksxkA vr% la;qDr batu AB }kjk T1 rki ij L=kksr dks nh xbZ Å"ek dh dqy ek=kk (Q1' – Q1) gSA 

 iqu%, W = Q1 – Q2 = Q1' – Q2'  ;k Q2' – Q2 = Q1' – Q2
  

  Q2' – Q2  /kukRed gS.  [ Q1' – Q1
  /kukRed gS] 

 vr% la;qDr batu AB }kjk T2 rki ij flad ls yh xbZ Å"ek dh dqy ek=kk (Q2' – Q2 ) gSA 

 vr% la;qDr batu AB Lodk;Zjr ;qfDr gS tks fuEu rki ij Å"ek dks mPp rki dh Å"ek esa LFkkukarfjr djrh gS rFkk 

bl izfØ;k esa cká dkjd }kjk dksbZ dk;Z ugha fd;k tkrkA ;g Å"ekxfrdh ds f}rh; fu;e ls oftZr gSA vr%  

gekjh ifjdYiuk gS fd batu A dh n{krk B dh n{krk ls vf/kd gSA 

 vr% dkuksZ izes; fl) gqvkA  
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Example 1.  rhu vkn'kZ batu fuEu rkiksa ds e/; fLFkr Hka.Mkj ds e/; dk;Zjr gS (a) 400 K rFkk 500 K; (b) 600 K 

rFkk 800 K, rFkk (c) 400 K rFkk 600 K m"eh; n{krk ds vuqlkj batu dk Øe ?kVrs gq;s Øe esa fyf[k;sA  

Answer : c, b, a. 

Solution : (c) 
400 2 11– 1–
600 3 3

     (b) 
600 3 11– 1–
800 4 4

     (a) 
400 4 11– 1–
500 5 5

     

 

Example 2. vkn'kZ xSl ds ikap eksy dkuksZ batu esa 100ºC rFkk 30ºC ds e/; dk;Z djrs gSA ,d pØ esa fd;k x;k 
mi;ksxh dk;Z 420 twy gSA lerkih; izlkj ds vUr rFkk izkjEHk esa xSl ds vk;ru ds vuqikr dh x.kuk 
dhft,A fn;k x;k gS : R = 8.4 J mol–1 K–1. 

Solution: T1 = (100 + 273) K = 373 K 
  T2 = (30 + 273) K = 303 K 

  mi;ksxh dk;Z, W = Q1 – Q2 = 420 J  ........(i) 

 ekuk W1 rFkk W2,  T1 rki ij  lerkih; izlkj rFkk T2 rki ij lerkih; laihMu ds varxZr fd;s x;s dk;Z gSA 

  vc,  1 1 1

2 2 2

Q W T 373

Q W T 303
      1 2

373
Q Q

303
  

  lehdj.k(1) ls,  2 2

373W Q – Q
303

  ;k 2

373420 – 1 Q
303

   
 

 ;k Q2 = 1818 J 

   iqu%,  1 2

373 373
Q Q 1818J 2238J

303 303
     

  lerkih; izlkj esa iz;qDr Å"ek fuEu izdkj nh tkrh gSA 

  2 2
1 e 10

1 1

V V
Q RTlog 2.3026 RTlog

V V
       ;k    2238 = 2.3026 × 5 × 8.4 × 373 log10 2

1

V

V
 

  ljyhdj.k djus ij, V2/V1 = 1.15  
 

EXERCISE 

18. fdl izdkj dk izØe dkuksZ pØ gksrk gSA  
 

19. vkn'kZ xSl ds ,d eksy dkuksZ batu esa 27ºC rFkk 270ºC ds e/; dk;Z djrs gSA ,d pØ esa fd;k x;k mi;ksxh dk;Z 
600 twy gSA lerkih; izlkj ds vUr rFkk izkjEHk esa xSl ds vk;ru ds vuqikr dh x.kuk dhft,A fn;k x;k gS :  

R = 8.3 J mol–1 K–1. 
 

20. ,d dkuksZ batu 627ºC ds Hk.Mkj ls 1000 k m"ek ysrk gS rFkk 27ºC ij flad dks m"ek mRlftZr djrk gS bldh 
n{krk D;k gksxhA dc bldh n{krk 100% gksxhA 

 

Example 1. vki ,d vkn'kZ jsfÝtjsVj dk dk;Z xq.kkad c<kuk pgkrs gS rks vki bls fuEu izdkj c<k ldrs gSA (a) FkksMs 
ls mPp rki ij B.Ms d{k dks xfr djkdj (b) FkksMs ls fuEu rki ij bls xfr djkdj (c) ;wfuV dks FkksMs 
ls xeZ dejs dh vksj xfr djkdj (d) bls FkksMs ls B.Ms dejs dh vksj xfr djkdjA lHkh pkjks fLFkfr;ks esa 
rki esa ifjorZu leku gS ifj.kkeh dk;Z xq.kkad ds vuqlkj ifjorZu ds Øe dks ?kVrs gq;s Øe esa fyf[k;sA  

Answer : (a), (b), (c), (d) 

Solution : nks Hk.Mkjksa ds rki ,d nwljs ds lehi vkus ij dk;Z xq.kkad dk eku mruk gh mPp gksrk gSA 
 

Example 2. ;g ekfu, fd mRØe.kh; batu ds :i esa ?kjsyw jsfÝtjsVj cQZ ds xyukad fcUnq rFkk dejs ds rki 27ºC ds 
e/; dk;Z djrk gSA twy esa ÅtkZ dh x.kuk dhft, tks 1kg ikuh ds teus ds fy, iznku dh tkrh gSA fn;k 
x;k gS ikuh dk rki = 0ºC, L = 80 cal g–1.  

Solution : T1 = (27 + 273) K = 300 K 
  T2 = (0 + 273) K = 273 K 

  fuxZr Å"ek , Q2 = mL 

  tgk¡ m ikuh dk æO;eku rFkk L xqIr Å"ek gS  
   Q2 = 1000 × 80 cal = 8 × 104 cal  [ m = 1 kg = 1000 g] 

  1 1

2 2

Q T

Q T
  ;k 1

1 2

2

T
Q Q

T
   ;k 4

1

300
Q 8 10

273
    cal = 87912.1 cal 

  vko';d ÅtkZ, W = Q1 – Q2 ;k W = (87912.1 – 80,000) cal = 9712.1 cal    

       = 7912.1 × 4.2 J = 33230.8 J  
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EXERCISE 

21. 2 kg ikuh dks 0ºC dh cQZ eas ifjofrZr djus ds fy, vko';d ÅtkZ dks okV ?k.Vs esa fyf[k;s ;g ekfu;s fd 
jsfÝtjsVj vkn'kZ gS fn;k x;k gS fd teko fcUnq dk rki = – 15ºC, dejs dk rki = 25ºC rFkk ikuh dk izkjfEHkd 
rki = 25ºC.   

Ans. 37.98 watt hour 
 

ANSWER KEY OF EXERCISE 
 

1. ugh] ;g vkn'kZ m"ek batu gSA  2. (i) 500 J (ii) 500 J (iii) 50% 3. 50% 

4. (a) 20ºC (b) 129.5ºC;  izØe (a) ftlesa flad dk rki 20°C ls ?kV tkrk gS] iz;qDr djsxs  

5. (i) 550 K  (ii) 489.9 K 

6. dkWuksZ batu dk ewy izØe  T-S fp=k esa ¼rki ,aVªkWih js[kkfp=k½ iznf'kZr gS 

  
 fcUnq a, b, c rFkk d  fp=k eas iznf'kZr leku voLFkk dks iznf'kZr djrk gSA  ekuk voLFkk a esa ,UVªkWih esa ifjorZu S1 gSA 

Å"ek dh ek=kk Q1,  T1 rki ij lerkih; izØe ab esa fudk; dks nh tkrh gSA bl Hkkx esa ,UVªkWih esa o`f)  fudk; dks 
iznku dh xbZ Å"ek ds :i esa gksrh gSA ifjHkk"kk ls  

  S2 – S1 = 1

1

Q

T
  ........(i) 

 Hkkx bc esa ,UVªkWih fu;r jgrh gSA D;ksafd ;g :)ks"e izØe ls xqtjrk gSA vr% voLFkk c esa ,UVªkWih S2 gSA Hkkx cd esa 
fudk; fuEu rki T2 ij  Q2 Å"ek nsrk gS rFkk bldh ,UVªkWih ?kVrh gSA Hkkx da :)ks"e izØe dks izdV djrk gSA 
rFkk ,UVªkWih fu;r jgrh gSA pwafd voLFkk a esa ,UVªkWih S1 gS rFkk voLFkk d esa Hkh ,UVªkWih S1 gSA  izØe cd ds fy, 
,UVªkWih esa ifjorZu dh ifjHkk"kk dks iz;qDr djrs gq,,  

  S1 – S2 = 2

2

Q

T
  ........(ii) 

 lehdj.k (i) rFkk (ii) ls,  1 2

1 2

Q Q

T T
  or 2 2

1 1

Q T

Q T
  

 batu dh n{krk  1 2

1 1

Q – QW

Q Q
    = 2 2

1 1

Q T1– 1–
Q T

    ...........(iii) 

 vr%] batu dk n{krk dsoy xje rFkk BaMh oLrqvksa ds rki ¼ftuds e/; batu dk;Z djrk gS½ ij fuHkZj djrk gSA 
7. (B)  8. (A) 9. (A)  10. (C)  11. (B)  12. (C)  13. (E) 
14. (C) 15. 9 16. T1 = 36ºC = (36 + 273) K = 309 K,  T2 = 9ºC = (9 + 273) K = 282 K 

  dk;Z xq.kkad  = 2

1 2

T

T – T
 = 

282 282
10.4

309 – 282 27
   

17. 879.1 kcal, 3.32 × 105 J 

 (i) fdlh rkj ls /kkjk ds xqtjus ij Å"ek dk mRiknu tc /kkjk dh fn'kk foijhr gks tkrh gS rc fn;s x;s le; esa 
mRiUu Å"ek dh ek=kk leku gksrh gSA 

 (ii) nks fHkUu fHkUu inkFkksZa dk feyuk tSls ikuh rFkk ,YdksgkWy  

 (iii) ikuh esa Bksl ds foy;u dk cuuk bR;kfnA 

18. pØh; izØe  19. 1.43  

20. 66.67 

 n{krk 100 % gksxh ;fn  T2 = 0,  vFkkZr~ flad ije 'kwU; rki ij O;ofLFkr gksA   

21. 37.98 watt hour  
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

[k.M (A) : xSlksa dk xR;kRed fl)kUr 

A-1. crZu esa 300 dsfYou rki ij gkbMªkstu xSl ds v.kqvksa dk vkSlr laosx Kkr djksA 
 

A-2. ,d  Hkqtk dk ?kukdkj crZu] xSl ds N v.kqvksa ls Hkjk gSA çR;sd v.kq dk nzO;eku m gSA ;fn ;g ekuk tk, fd 
izR;sd {k.k vk/ks v.kq /kukRed x-v{k dh vksj rFkk vk/ks _.kkRed x-v{k dh vksj tkrs gSA nksuksa nhokjsa x-v{k ds 
yEcor~ gSA nksuksa nh xbZ nhokjksa ij dk;Zjr dqy cy Kkr djks ? ;g ekfu, fd lHkh v.kq v0 pky ls xfr dj jgs gSaA 

 

[k.M (B) : oxZ ek/; ewy pky] xfrt ÅtkZ vkSj voLFkk lehdj.k 

B-1. rhu v.kqvksa dh pky 3V, 4V, 5V gSA mudh oxZek/; ewy pky Kkr djksA  
 

B-2. dejs ds rki (300 K) ij fdlh f}&ijekf.kod xSl dh oxZ ek/; ewy pky 1930 m/s gSA D;k vki xSl ds uke dk 

vuqeku dj ldrs gSA fdl rki ij oxZ ek/; ewy pky nqxquh gks tk;sxh ? (R = 25/3 J/mol – k) 
 

B-3. nkc P0  ij ,d xSl fdlh n<̀+ crZu esa Hkjh gSA ;fn v.kqvksa dh dqy la[;k leku j[krs gq;s izR;sd v.kqvksa dk 

nzO;eku vk/kk vkSj oxZ ek/; ewy pky nqxquk gks tk;s rks u;k nkc Kkr djksA 
 

B-4. C;wVsu xSl gok esa fuEukafdr vfHkfØ;k ds vuqlkj tyrh gSA 

  2 C4H10 + 13 O2   10 H2O + 8 CO2. 

 ekuk fd izkjfEHkd rFkk vfUre rki leku gSa rFkk ;g rkieku bruk vf/kd gS fd fØ;kdkjdksa rFkk mRiknksa dks vkn'kZ 

xSl eku ldrs gSaA C;wVsu ds nks eksyksa dks vkWDlhtu ds 13 eksyksa ds lkFk feykdj iwjh rjg fØ;k djrs gSaA vxj 

vk;ru vifjofrZr jgs rFkk vfHkfØ;k ds izkjEHk esa nkc P0 gks rks vfUre nkc gksxk& 
 

B-5. ,d lkbZfdy fjD'ks dh Vw;wcksa es 3 atm nkc rd gok ¼vkn'kZ xSl dh Hkkafr O;ogkj½ Hkjh tkrh gSA bl nkc ij çR;sd 
V~;wc dk vk;ru 0.004 m3 gSA buesa ls ,d V~;wc iapj gks tkrh gS ftlls V~;wc dk vk;ru ?kVdj 0.0008 m3 gks 
tkrk gSA bl nkSjku gok ds fdrus eksyksa dk fjlko gks tkrk gS \ ekusa fd rki 300 K ij fu;r jgrk gSA  

 (R = 25/3 J mol–1 K–1) 
 

B–6.  (i)  ,d pkyd cSyukdkj ik=k dk vkUrfjd O;kl 4.00 lseh gSA blesa 13.0 fdxzk- nzO;eku okys fiLVu ls gok dks 

laihfM+r djds fp=kkuqlkj j[kk tkrk gSA fiLVu cSyukdkj ik=k esa fQlyus ds fy, LorU=k gSA ;g lkjk fudk;  

  ,d ikuh ds Vc esa j[kk tkrk gS] ftldk rkieku fu;af=kr fd;k tk ldrk gS izkjEHk esa 
lEiw.kZ fudk;] rkieku ti = 20°C ij lkE;koLFkk esa gSA ryh ls fiLVu dh izkjfEHkd Å¡pkbZ 
hi = 4.00 cm gSaA Patm = 1 × 105 N/m2 rFkk g = 10 m/s2 gSaA ;fn ikuh ds Vc dk 
rkiØe /khjs&/khjs tf = 100°C rd c<+k;k tk,] rks bl {k.k fiLVu dh Åpk¡bZ  hf (lseh0 esa) 
Kkr djks ? 

 

 (ii) mijksDr iz'u esa] vxj ge fQj ls izkjfEHkd voLFkk ls vkjEHk djrs gSa rFkk rkieku /khjs&/khsjs c<+krs gSaA vxj 

fiLVu dh Å¡pkbZ hi fu;r j[kus ds fy, bl ij dqN otu /khjs&/khjs j[kk tkrk gS ftldks vko';drkuqlkj 

cnyk tkrk gSA bl ij j[ks dqy nzO;eku dk eku D;k gksxk tcfd vfUre rki tf = 100°C gks tk;sA 
 

[k.M (C) : eSDlosy osx forj.k 
C-1. fdl rki ij vkWDlhtu ds v.kq dh vkSlr pky i`Foh ls iyk;u djus ds fy, i;kZIr gSA ¼i`Foh ij iyk;u  

pky = 11.0 km/sec rFkk R = 25/3 J-mol–1K–1) 
 

C-2. 150 K rki ij ghfy;e xSl ds uewus esa ghfy;e ds v.kqvksa ds js[kh; laosx ds  ifjek.k dk vkSlr crkvksaA  ,d 

ghfy;e v.kq dk nzO;eku = (166/3) × 10–27 kg o R = 25/3 J-mol–1 K–1 gSA  
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C-3. gkbMªkstu xSl ds uewus ds v.kqvksa dh vkSlr pky ghfy;e xSl ds uewus ds v.kqvksa dh vkSlr pky ds cjkcj gSA 

gkbMªkstu uewus ds rki vkSj ghfy;e uewus ds rki dk vuqikr crkvksaA 
 

C-4. fuEu xzkQ fu;r nzO;eku dh vkn'kZ xSl ds fy, nks lerkih oØ iznf'kZr djrk gSA T1 vkSj T2 rki ij v.kqvksa dh  

oxZek/; ewy pky dk vuqikr Kkr djksA  

 
 

[k.M (D) : ÅtkZ lefoHkktu dk fu;e ,oa vkUrfjd ÅtkZ 

D-1. 37ºC ij 16 xzke vkWDlhtu dks 27ºC ij 14 xzke ukbVªkstu ls fefJr fd;k x;k gSA feJ.k dk rki crkvksaA 
 

D-2.  ,d cUn ik=k esa He ds 0.040 g nzO;eku dks çkjEHk es 100ºC rki ij j[kk tkrk gSA vc ik=k dks xeZ fd;k tkrk 
gSA ik=k ds çlkj dks ux.; ekurs gq, og rki Kkr dhft, ftl rki ij vkUrfjd ÅtkZ es 12 J dh o`f) gks tkrh 

gSA –1 –125R J – mol – k
3

   
 

 

D-3. fl) djkss fd ,d dejs esa mifLFkr gok (vkn'kZ xSl ekusa) dh vkUrfjd ÅtkZ fnu o jkr ds chp rki cnyus ds 

nkSjku fu;r jgrh gSA ekuk pkjksa vksj ok;qe.Myh; nkc fu;r jgrk gS rFkk dejsa esa ;g ok;qe.Myh; nkc [kqyh 

f[kM+fd;ksa vkfn dh otg ls fu;r cuk jgrk gSA   
 

[k.M (E) : dk;Z dh x.kuk 

E-1. fp=kkuqlkj pØh; izde ls xqtjus ds ckn xSl }kjk fd;k x;k dk;Z Kkr djksA 

 
 

E-2. ,d vkn'kZ xSl dks fu;r nkc 105 Pa ij izkjfEHkd vk;ru ds vk/ks vk;ru rd laihfM+r fd;k x;kA ;fn xSl dk 

izkjfEHkd vk;ru 3.0 × 10–2 m3 gS] rks xSl ij fd;s x;s dk;Z dh x.kuk dhft,A 

 

E-3. fp=kkuqlkj ,d cUn pØh; izØe 1  4  3  2  1 esa vkn'kZ xSl }kjk fd;k x;k dk;Z Kkr djksA ;fn P1 = 105 Pa, 

P0 = 3 × 105 Pa, P2 = 4 × 105 Pa gS rFkk V2 – V1 = 10 yhVj gSA js[kk [k.M 4-3 rFkk 2-1 V-v{k ds lekUrj gSA 

 
 

E-4. dksbZ xSl ok.Mj okWy ds xSl voLFkk lehdj.k (p + an2 / V2)(V – bn) = nRT dk ikyu djrh gSA xSl dks T0 rki ij 

V1 ls V2 rd lerkih :i ls lEihM+u (;k çlkj) djus ij fudk; }kjk fd;s x;s dk;Z ds fy, O;atd çkIr djks ?  

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


KTG & Thermodynamics 
 

 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVTH - 37 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

[k.M (F) : Å"ek xfrdh dk izFke fu;e 

F-1. fufnZ"B fp=k esa, tc fdlh Å"ekxfrd fudk; dks voLFkk A ls voLFkk B rd iFk ACB }kjk ys tk;k tkrk gSA rc 

fudk; dks 100 dSykjh Å"ek nh tkrh gS rFkk xSl }kjk 60 dSyksjh dk;Z fd;k tkrk gSA iFk ADB, ds vuqfn'k xSl 

}kjk fd;k x;k dk;Z 20 dSyksjh gSA bl izdj.k esa fudk; dks nh xbZ Å"ek dh x.kuk djksA        

 
 

F-2. 400 K rki ij ,d vkn'kZ ,d ijek.kqd xSl fiLVu ;qDr flfy.Mj esa Hkjh gSA fiLVu fLFkj j[krs gq, xSl dks Q 

Å"ek nh tkrh gS] rks xSl dk rki 20 K ls c<+ tkrk gSA ,d lenkch izØe esa fiLVu pyus ds fy, Lora=k gS rFkk 

bl izØe esa /khjs&/khjs iqu% Q Å"ek nh tkrh gSA nwljs izØe esa rki esa ifjorZu dh x.kuk djksA  
 

F-3. tc 1 g ty 0ºC rki vkSj 1 × 105 N m–2 nkc ij 1.091 cm3 vk;ru dh cQZ esa cnyk tkrk gS rks ty }kjk fd;s 

x;s dk;Z dh x.kuk djksA (w = 1 gm/cm3) 
 

F-4. fdlh vkn'kZ xSl dks Å"ekxfrdh; pØh; izØe ds vuqfn'k pkj inksa ls ys tk;k tkrk gSA bu inksa esa Å"ek Øe'k%                     

Q1 = 5960 J, Q2 =  5585 J, Q3 =  2980 J rFkk Q4 = 3645 J gSA laxr fd;k x;k dk;Z Øe'k% W1 = 2200 J,                      

W2 =  825 J, W3 =  1100 J vkSj W4 gSA 

 (i) W4 dk eku Kkr djksA  (ii) pØ dh n{krk crkvksA  
 

F-5. fufnZ"V fp=k esa xSl dks dqN le; ds fy, xeZ fd;k tkrk gSA izfØ;k ds nkSjku] xSl dh vkUrfjd ÅtkZ esa 10 J dh 
o`f) gksrh gS o fiLVu ckgj dh vksj 25 cm xfr djrk gSA nh xbZ Å"ek Kkr dfj;sA flysUMj dk dkV  
{ks=kQy = 40 cm2  rFkk ok;qe.Myh; nkc = 100 kPa gSA 

 

 
 

F-6. tc 2kg ikuh dks 0ºC ls 4ºC rd xeZ fd;k tkrk gS rks mldh vkUrfjd mtkZ esa ifjorZu dh x.kuk dhft,A ikuh 

dh fof'k"V Å"ek /kkfjrk 4200 J/kg-K rFkk 0ºC rFkk 4ºC ij ?kuRo Øe'k% 999.9kg/m3 rFkk 1000 kg/m3 gSA 

ok;qe.Myh; nkc = 105 Pa A 
 

F-7. ,d vkn'kZ xSl dks fp=kkuqlkj pØh; çØe ABCA ls xqtkjk tkrk gSA ;fn bl çØe esa 4.8 dSykjh Å"ek nh xbZ gks 

rks] Å"ek ds ;kaf=kd rqY;kad (J) dk eku Kkr dhft;s\ 
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F-8. n'kkZ;s fp=k esa vkn'kZ xSl ( = 7/5) ds ,d eksy dks pØh; izØe ABCDA ls xqtkjk tkrk gSA R = 
25

3
J/mol–K 

ysrs gq, Kkr djs 

 

 (a)  A, B, C rFkk D. voLFkkvksa ij xSl dk rkieku Kkr djksA 

 (b)  izØe AB, BC, CD rFkk DA esa nh xbZ vFkok eqDr gqbZ Å"ek dh ek=kk Kkr dhft;sA 

 (c)  pfØ; izØe esa xSl }kjk fd;k x;k dk;Z Kkr dhft;sA 
 

[k.M (G) : xSlks dh fof'k"V Å"ek 
G-1. fdlh vkn'kZ xSl dh fof'k"V Å"ekvks (Cp & Cv) dk vuqikr gSA xSl ds v.kqvksa dh Lora=krk dh dksfV dh x.kuk 

djksA 
 

G-2. 2 eksy vkn'kZ xSl dh vkUrfjd ÅtkZ dk rki 127ºC ij 1200 R gS] rks xSl dh eksyj fof'k"V Å"ek fu;r nkc ij 

Kkr djksA 
 

G-3. vkn'kZ ,dijek.kqd xSl dks izØe dQ = 2dU ls ys tk;k tkrk gSA izØe ds fy, eksyj Å"ek /kkfjrk (R ds in esa) 

Kkr djksA ¼tgk¡ dQ nh xbZ Å"ek rFkk dU vkUrfjd ÅtkZ esa ifjorZu gS½     
 

G-4. fn;s x;s ekuksa ls Å"ek ds ;kaf=kd rqY;kad dk eku Kkr dfj;sA  fu;r vk;ru rFkk fu;r nkc ij ok;q dh fof'k"V 

Å"ek Øe'k% 4.93 cal/mol–K rFkk 6.90 cal/mol–K gSA xSl fu;rkad R = 8.3 J/mol–K gSA  
 

G-5. ,d vkn'kZ xSl dks 100 J Å"ek iznku dh tkrh gS rks ;g fu;r nkc 3 × 105 Pa ij 200 cm3  ls 400 cm3 rd 
izlkfjr gksrh gSA x.kuk dhft;s (a) xSl dh vkUrfjd ÅtkZ esa ifjorZu, (b) ;fn çkjfEHkd rki 400 K gS] rks eksyksa dh 

la[;k (c) fu;r nkc ij eksyj Å"ek/kkfjrk Cp rFkk (d) fu;r vk;ru ij eksyj Å"ek/kkfjrk Cv
25R J/mol – k
3

   
 

 

G-6. 5 eksy xSl dk rki ¼tks fu;r vk;ru ij gS½ 100ºC ls 120ºC rd cny fn;k tkrk gS rks vkUrfjd ÅtkZ esa 80 J 

ifjorZu gks tkrk gSA fu;r vk;ru ij xSl dh eksyj Å"ek /kkfjrk crkvksA  
 

G-7. fdlh xSl ds fy,   = 9/7 gSA bl xSl ds v.kqvksa ds fy, Lora=krk dh dksfV Kkr djksA  
 

[k.M (H) : :)ks"e izØe vkSj eqDr izlkj 

H-1. fufnZ"V fp=k esa vkn'kZ xSl ds ,d izfrn'kZ dks, ftldh izkjfEHkd vkUrfjd ÅtkZ U1 gS] :)ks"e :i ls izlkfjr gksus 

fn;k tkrk gS rks ;g W dk;Z djrh gSA vk;ru ds u;s eku dks fu;r j[krs gq, bldks Q Å"ek rc rd nh tkrh gS 

tc rd fd bldk nkc c<+dj izkjfEHkd eku ds cjkcj u gks tk;sA rc bldh vkUrfjd ÅtkZ U2 gSA  

vk;ru

n
kc

 

 vkUrfjd ÅtkZ esa ifjorZu (U2 – U1) Kkr djks ?  
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H-2. vkn'kZ ,d ijek.kqd xSl 
5

3

   
 

 dk ,d eksy, f}ijek.kqd xSl 
7

5

   
 

 ds ,d eksy esa fefJr fd;k x;k gS  

( fu;r nkc rFkk fu;r vk;ru ij fof'k"V Å"ekvksa dk vuqikr O;Dr djrk gSA) feJ.k ds fy,  dh x.kuk djksA  
 

H-3. f}ijek.kqd xSl 
7

5

   
 

 dk nkc o ?kuRo :)ks"e :i ls (P, d) ls (P’, d’) rd cny fn;k tkrk gSA ;fn 
d'

d
 = 32 

gks rks 
P'

P
dk eku crkvksA 

H-4. ,d vkn'kZ xSl ( = 
5

3
) dks 640 cm3 vk;ru ls 80 cm3  vk;ru rd :)ks"e :i ls laihfM+r dj fn;k tkrk gSA 

;fn izkjfEHkd nkc P gS rks vafre nkc crkvksA   
 

H-5. :)ks"e izØe esa nkc 
2

%
3

 c<+k fn;k tkrk gSA ;fn  = 
3

2
 gks rks vk;ru esa izfr'kr deh Kkr djks ¼yxHkx½ 

 

H-6.  ,d vkn'kZ xSl ftldk nkc 4 × 105  Pa rFkk rkieku 400 K gS] dk vk;ru 100 cc gSA bls izkjfEHkd vk;ru ls 
nqxqus vk;ru rd :)ks"e :i ls izlkfjr fd;k tkrk gSA x.kuk dfj;s (a) vfUre nkc, (b) vfUre rkieku rFkk  
(c) izfØ;k ds nkSjku xSl }kjk fd;k x;k dk;Z ( = 1.5) :  

 

H-7. fp=k esa ik=k dh nhokjsa o fiLVu vYi pkyd gSA xSl dk izkjfEHkd nkc] vk;ru rFkk rkieku Øe'k% 200 K Pa,  

800 cm3 rFkk 100 K gSA xSl dk nkc rFkk rkieku Kkr dfj;s ;fn bls (a) /khjs&/khjs lEihfM+r fd;k tk;s  
(b) vpkud 200 cm3 ij lEihfM+r dj fn;k tk;s ( = 1.5).   

 
 

H-8. tc fdlh fudk; dks voLFkk A ls voLFkk B rd :)ks"e izØe ds vuqlkj ys tkrs gS rks fudk; ij 322 twy dk;Z 
fd;k tkrk gSA ;fn mlh fudk; dks voLFkk A ls voLFkk B rd nwljs izØe ls ys tkrs gS] rks 50  dSyksjh Å"ek dh 
vko';drk gksrh gSA bl izØe esa fudk; ij fd;s x;s dk;Z dh x.kuk djksA (J = 4.2 J/cal)  

 

[k.M () : cgqvk;keh izØe  

-1. PV1/2 = fu;rkad] bl izØe ls xqtjus okyh ,d ijek.kqd vkn'kZ xSl dh eksyj Å"ek /kkfjrk (R ds in esa) Kkr 
djksA 

 

-2. ,d f}ijek.koh; vkn'kZ xSl dks fdlh izØe esa Q Å"ek nh tkrh gS] ftlls ;g cká ifjos'k (surrounding) ij 
2Q

3
 dk;Z djrh gSA izØe dh eksyj Å"ek /kkfjrk (R ds in esa) dh x.kuk dhft, \ 

 

-3. ,d eksy xSl rki T ds lkFk bl izdkj izlkfjr gksrh gS fd bldk vk;ru V = kT2 ds vuqlkj cnyrk gS] tgk¡  

k ,d fu;rkad gSA ;fn xSl ds rki esa 60º C dk ifjorZu fd;k tkrk gS rks xSl }kjk fd;k x;k dk;Z crkvksA  

(R = 25/3 J/mol-K) 
 

[k.M (J) : JEE-MAIN ds fy, 

J-1 ,d dkuksZ batu 627ºC ds L=kksr ls 103 fdyksdSyksjh Å"ek ysrk gS rFkk bls 27ºC ds flad dks folftZr djrk gSA 

batu dh n{krk gksxhA 
 

J-2 mijksDr iz'u esa batu }kjk fd;k x;k dk;Z gksxkA 
 

J-3 dkuksZ batu dh n{krk 50% gSA blds flad dk rki 7ºC gSA bldh n{krk 70% c<+kus ds fy;s L=kksr ds rki esa òf) gksxhA 
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J-4 ,d dkuksZ batu 0ºC rFkk 27ºC ds e/; iz'khrd (jsfÝtjsVj) dh rjg dk;Z djrk gS 10 fdyksxzke cQZ dks 0ºC ij 
tekus ds fy;s fdruh Å"ek dh vko';drk gksxhA   
     

J-5 mijksDr iz'u esa dk;Z n{krk xq.kkad D;k gSA    
 

J-6 ,d dkuksZ batu 250K ,oa 300K ds e/; jsfÝtjsVj dh rjg dk;Z djrk gSA ;fn ;g fuEu rki ij L=kksr ls  
750 dSyksjh Å"ek izkIr djrk gSA rks mPp rki ij mRiUu Å"ek gksxhA 

 

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

[k.M (A) : xSlksa dk xR;kRed fl)kUr   

A-1. tc ,d vkn'kZ xSl dks lerkih :i ls lEihfM+r fd;k tkrk gS rks bldk nkc c<+rk gS D;ksafd & 

 (A) bldh fLFkfrt ÅtkZ ?kVrh gSA 

 (B) bldh xfrt ÅtkZ c<+rh gS vkSj v.kq nwj gks tkrs gSA 

 (C) ik=k dh nhokjksa ds lkFk çfr ,dkad {ks=kQy ij VDdjksa dh la[;k c<+ tkrh gSA 

 (D) vk.kfod ÅtkZ c<+rh gSA 
 

A-2. rkih; lkE;koLFkk esa xSl ds v.kqvksa ds fy;s fuEu esa ls dkSulk lR; gS 
 (A) lHkh dh pky leku gksrh gSA   (B) lHkh dh pky fHkUu&fHkUu gksxh] tks fu;r jgrh gSA 

 (C) lHkh dh ek/; pky fu;r jgrh gSA (D) v.kq ijLij Vdjkrs ugha gSA 
 

[k.M (B) : oxZ ek/; ewy pky] xfrt ÅtkZ vkSj voLFkk lehdj.k 
B-1. fdl rki ij vkWDlhtu ds v.kqvksa dk oxZek/; ewy osx] ukbVªkstu ds v.kqvksa ds 100ºC  ij oxZek/; ewy osx ds 

cjkcj gksxk : 
 (A) 426.3 K (B) 456.3 K (C) 436.3 K (D) 446.3 K   
 

B-2. fn[kk;s x;s fp=k esa fdlh vkn'kZ xSl ds fy, nkc vkSj ?kuRo esa nks rkiksa T1 o T2 ij xzkQ [khapk x;k gSA 

 
 (A) T1 > T2 (B) T1 = T2 (C) T1 < T2 (D) rhuksa esa ls dqN Hkh laHko gSA 
 

B-3. eku yhft, fdlh ik=k dks fuokZfrr djds blesa dsoy ,d v.kq NksM+ fn;k tkrk gSA ekuk mp rFkk av  Øe'k% xSl 
dh vf/kdre lEHkkO; pky rFkk vkSlr pky O;Dr djrs gS rc   

 (A) mp > av (B) mp < av (C) mp = av (D) buesa ls dksbZ ugha  
 

B-4. fdlh xSl esa ukbVªkstu v.kqvksa dh vkSklr pky  gSA ;fn rki dks nqxquk dj fn;k tk;s rFkk N2 v.kq fo;ksftr gksdj 
ukbVªkstu ijek.kqvksa esa VwV tk;s rks vkSlr pky gksxhA  

 (A) v (B) v2 (C) 2 v (D) 4v
 

B-5. pkjksa ik=kksa esa ,d ijek.kqd vkn'kZ xSl Hkjh gSA izR;sd ik=k ds fy, eksyksa dh la[;k] izR;sd ds ijek.kq dk Hkkj rFkk 
ijek.kqvksa dh oxZ ek/; ewy pky Øe'k% n, m rFkk vrms ds inksa esa n'kkZ;h xbZ gSA;fn Øe'k% TA, TB, TC rFkk TD muds 
rki gksa] rks dkSulk fodYi muds lgh Øe dks fu:fir djrk gS \  

A B C D

eksyksa dh la[;k n 3n 2n n

nzO;eku 4m m 3m 2m

oxZ ek/; ewy pky Vrms 2Vrms Vrms 2Vrms

rki TA TB TC TD
 

 (A) TB = TC > TA > TD  (B) TD > TA > TC > TB  (C) TD > TA = TB > TC  (D) TB > TC > TA > TD  
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B-6. N0 v.kq la[;k okys ,d xSl çfrn'kZ (uewus) esa 0 < V < V0 ds fy, Qyu : N(V) = 20

3

0

3NdN
V

dV V

 
  
 

  }kjk rFkk  

V > V0 ds fy, N(V) = 0 ls fn;k tkrk gSA tgk¡ pky ijkl V ls V + dV rd ds fy, v.kq la[;k dN gSsA v.kqvksa dh 
oxZ ek/; ewy pky gksxhA 

 (A) 0

2
V

5
 (B) 0

3
V

5
  (C) 02V  (D) 03V  

 

[k.M (C) : eSDlosy dk pky forj.k 
C-1. rhu cUn ik=k A, B rFkk C leku rki T ij gS ,oa muesa xSls Hkjh gqbZ gS tks eSDlosy ds osx forj.k fu;e dk ikyu 

djrh gSA ik=k A esa dsoy O2 gS] B esa dsoy N2 rFkk C esa O2 vkSj N2 ds cjkcj ek=kk dk feJ.k gSA ;fn ik=k A esa 
O2 xSl ds v.kqvksa dh vkSlr pky V1] ik=k B esa N2 xSl ds v.kqvksa dh vkSlr pky V2 gS] rks ik=k C esa O2 xSl ds 
v.kqvksa dh vkSlr pky gksxhA 

 (A) (V1 + V2)/2 (B) V1 (C) (V1V2)1/2 (D) 1V

2
 

 

C-2. ,d xSl dks ik¡p voLFkkvksa rd ys tkrs gSa ftudks oØ ij fcUnqvksa }kjk n'kkZ;k x;k gSA [khaph xbZ js[kk,sa lerkih 
oØ gSaA bUgha ikapksa voLFkkvksa esa v.kqvksa dh egRre lEHkkO; pky vp dk Øe gS &  

 
 (A) VP at 3 > VP at 1 = VP at 2 > VP at 4 = VP at 5  (B) VP at 1 > VP at 2 = VP at 3 > VP at 4 > VP at 5  

 (C) VP at 3 > VP at 2 = VP at 4 > VP at 1 > VP at 5  (D) ifj.kke irk djus ds fy, lwpuk vi;kZIr 
 

[k.M (D) : ÅtkZ dk lefoHkktu fu;e ,oa vkUrfjd ÅtkZ  

D-1. fdlh vkn'kZ xSl ds fy, nkc  E = 
3PV

2
 ds :i esa fy[k ldrs gSA ;gk¡ E O;Dr djrk gSA 

 (A) vkSlr LFkkukUrfj; xfrt ÅtkZ (B) ?kw.khZ; xfrt ÅtkZ 
 (C) dqy xfrt ÅtkZ  (D) mijksDr esa ls dksbZ ughA 
 

D-2. çR;sd vkn'kZ xSl ds fy, leku rki ij] fuEu esa ls dkSu lh jkf'k;k¡ leku jgssxh & 

 (A) xSl ds leku eksyksa dh xfrt ÅtkZA (B)  xSl ds leku nzO;eku dh xfrt ÅtkZA  

 (C)  xSl ds leku eksyksa esa v.kqvksa dh la[;kA (D)  xSl ds leku nzO;eku esa v.kqvksa dh la[;kA 
 

D-3. jkf'k 
2U

fkT
  O;Dr djrh gS & (tgk¡ U = xSl dh vkUrfjd ÅtkZ) 

 (A) xSl dk nzO;ekuA  (B) xSl dh xfrt ÅtkZA 
 (C) xSl ds eksyksa dh la[;kA (D) xSl esa v.kqvksa dh la[;kA 
 

[k.M (E) : dk;Z dh x.kuk 
E-1. fuEu fp=kksa (1) ls (4) esa nkc ifjoZru ds lkFk vk;ru ds eku esa ifjorZu fn[kk;k x;k gSA ,d xSl dks iFk 

ABCDA ds vuqfn'k ys tk;k tkrk gSA xSl dh vkUrfjd ÅtkZ esa ifjorZu gksxk 

 (1)   (2)   (3)   (4)  

 (A) (1) ls (4) lHkh esa /kukRed (B) (1), (2) rFkk (3) esa /kukRed ysfdu (4) esa 'kwU; 
 (C) (1), (2) rFkk (3) esa _.kkRed ysfdu (4) esa 'kwU;  (D) lHkh esa 'kwU; 
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E-2. fdlh vkn'kZ xSl ds nkc rFkk rki ds fy, vkjs[k n'kkZ;s vuqlkj gS & 

P

T

D

C

B

A
 

 laxr ?kuRo () vkSj vk;ru (v) esa xzkQ gksxk : 

 (A)   (B)  (C)   (D)  

 

E-3. V-T xzkQ esa P1 o P2  esa D;k lEcU/k gS :   

 

 (A) P2 = P1 (B) P2 > P1 (C) P2 < P1 (D) crk;k ugha tk ldrkA 
 

E-4. P – V fp=k esa fn[kk;s x, ,d pØh; çØe esa fd, x, dk;Z dk ifjek.k gS & 

 

 (A) 

2

2 1P P

2

  
 

  (B) 

2

2 1V V

2

  
 

  

 (C) 
4


 (P2 – P1) (V2 – V1) (D) (P2V2 – P1V1)  

 

E-5. fp=kkuqlkj fuf'pr nzO;eku dh vkn'kZ xSl ds fy, nkc rFkk vk;ru esa ifjorZu L ls 'kq: gksrk gS & 

 

 fuEu esa dkSu lgh gS &   

 

(A)   (B)  (C) (D)  
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E-6. fdlh vkn'kZ xSl ds fy, P-V vkjs[k fp=k es çnf'kZr gSA çØe ds nkSjku xSl }kjk 

fd;k x;k dqy lap;h dk;Z & 

 (A) fujUrj c<+sxkA 

 (B) fujUrj ?kVsxkA 

 (C) igys c<+sxk rRi'pkr~ ?kVsxkA 

 (D) igys ?kVsxk rRi'pkr~ c<+sxkA 

 

 

E-7. fufnZ"V fp=k esa ekuk W1 rFkk W2  Øe'k% xSl }kjk izØe A rFkk B esa fd;s x;s dk;Z gS rc (fn;s x;s nksuksa izØeksa 

esa vk;ru esa ifjorZu leku gSa) 

 (A) W1 > W2     

(B) W1 = W2    

(C) W1 < W2     

 (D) W1 vkSj W2 ds laca/kksa ds ckjs esa dqN ugha dgk tk ldrk gSA 

 

 
 

[k.M (F) : Å"ek xfrdh dk çFke fu;e 

F-1. tc ,d fudk; dks iFk ‘acb’ }kjk voLFkk 'a' ls voLFkk 'b' rd ys tk;k tkrk gS rks Q = 200 J Å"ek fudk; }kjk 

vo'kksf"kr dh tkrh gS rFkk blds }kjk W = 80J dk;Z fd;k tkrk gSA iFk 'adb' ds vuqfn'k] Q = 144 J gSA iFk 

'adb' ds vuqfn'k fd;k x;k dk;Z gS &  

 
 (A) 6J (B) 12 J (C) 18 J (D) 24 J   
 

F-2. mijksDr iz'u esa] ;fn oØh; iFk ‘ba’ ds vuqfn'k fudk; ij fd;k x;k dk;Z 52J gS rks vo'kksf"kr Å"ek gksxhA 

 (A) – 140 J (B) – 172 J (C) 140 J (D) 172 J 
 

F-3. mijksDr iz'u esa];fn Ua = 40J gS rks Ub  dk eku gksxkA     

 (A) – 50 J (B) 100 J (C) – 120 J (D) 160 J 
 

F-4. mijksDr iz'u esa ;fn Ud = 88J gS rks iFk ‘db’ esa vo'kksf"kr Å"ek gksxhA 

 (A) – 72 J (B) 72 J (C) 144 J (D) – 144 J 
 

F-5. fp=k esa fn[kk;s çØe ds vuqlkj] vkn'kZ xSl dks ys tk;k tkrk gS % 
 (A) çØe  AB es fudk; }kjk fd;k x;k dk;Z /kukRed gSA 

 (B) çØe AB es fudk; ls Å"ek ckgj fudyrh gSA 

 (C) çØe  AB esa vkUrfjd ÅtkZ c<+rh gSA 

 (D) çØe  AB esa vkUrfjd ÅtkZ ?kVrh gS vkSj çØe BC esa vkUrfjd ÅtkZ c<+rh gSA 
 

 

[k.M (G) : xSlksa dh fof'k"V Å"ek,sa 
G-1. gkbMªkstu ds fy, Cp/Cv dk eku 30 K rki ij 1.67 gS ysfdu 300 K rki ij ?kVdj 1.4 gks tkrk gS] D;ksafd v.kqvksa 

dh vf/kdka'k LorU=krk dh dksfV;k¡ lfØ; gks tkrh gSA rki dh c<+ksrjh ds nkSjku (H2 vkn'kZ xSl ekus) 
 (A) Cp fu;r jgrk gS ysfdu Cv c<+ tkrk gSA 

 (B) Cp ?kVrk gS ysfdu Cv c<+rk gSA 

 (C) nksuksa Cp vkSj Cv cjkcj ek=kk ls ?kV tkrs gSA 

 (D) nksuksa Cp vkSj Cv cjkcj ek=kk ls c<+ tkrs gSA 
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G-2.  mcyrs ikuh dks ok"i eas cnyk tkrk gSA bl fLFkfr esa ikuh dh fof'k"V Å"ek gS 

 (A) 'kwU; (B) ,d (C) vuUr (D) ,d ls de 

 

G-3.  vkn'kZ xSl ds fy, fu;r nkc ij Å"ek /kkfjrk fu;r vk;ru ij Å"ek /kkfjrk ls vf/kd gksrh gS D;ksafd 

 (A) xSl ds çlkj ds nkSjku] ckº; nkc }kjk /kukRed dk;Z fd;k tkrk gSA 

 (B) xSl ds çlkj ds nkSjku] xSl }kjk ckº; nkc ds fo:) /kukRed dk;Z fd;k tkrk gSA 

 (C) xSl ds çlkj ds nkSjku vUrjk.kqd cyksa ds vkd"kZ.k ds fo:) xSl }kjk /kukRed dk;Z fd;k tkrk gSA 

 (D) çfr lSd.M VDdjksa dh la[;k vf/kd gksrh gS] tc vk;ru fu;r j[krs gSA   
 

G-4. ,d xSl j[krh gS % 

 (A)  dsoy ,d fof'k"V Å"ek (B) dsoy nks fof'k"V Å"ek 
 (C) vuUr fof'k"V Å"ek,sa  (D) dksbZ fof'k"V Å"ek ughaA 
 

G-5. ;fn fn;s x;s izØe ¼fp=kkuqlkj½ dh eksyj Å"ek /kkfjrk C gS rks 

 
 (A) C < CV (B) C = 0  (C) C > Cv (D) C = Cv 
 

G-6. vYi /kukRed izlkj xq.kkad okys Bksl ds fy;s] 
 (A) Cp – Cv = R   (B) Cp – Cv = 2R   

 (C) Cp ] Cv ls FkksM+k vf/kd gksrk gS  (D) Cp , Cv ls FkksMk de gksrk gSA  
 

[k.M (H) : :)ks"e çØe vkSj eqDr çlkj 

H-1. fiLVu yxs gq, ,d /kkrq ds csyu esa xSl Hkjh gqbZ gSA fiLVu dks vpkud xSl dks lEihfM+r djus ds fy, uhps dh 
vksj pyk;k tkrk gS vkSj vUr esa bl fLFkfr ij fLFkj dj fn;k tkrk gSA bl izfØ;k ds i'pkr~ csyu esa Hkjh gqbZ xSl 
dk nkc] le; ds lkFk & 

 (A) c<+sxkA  (B) ?kVsxkA  

 (C) fLFkj jgsxkA  (D) c<+sxk vFkok ?kVsxk] ;g xSl dh çd`fr ij fuHkZj djsxkA 
 

H-2. vkn'kZ xSl ds fuEu P–V vkjs[k esa  AB o CD  lerkih; gS tcfd BC o DA :)ks"e izØe gSA VB/VC dk eku gksxkA 

AB  T , 

DC  T




1

2

 
 (A) = VA /VD (B) < VA / VD (C) > VA / VD (D) dg ugha ldrs 
 

H-3. nks izfrn'kZ 1 o 2 izkjEHk esa ,d gh voLFkk esa j[ks tkrs gSA izfrn'kZ 1 dks lerkih; izØe ds vuqlkj rFkk izfrn'kZ  
2 dks :)ks"e izØe ds vuqlkj leku vfUre vk;ru rd izlkfjr djrs gSA izØe 1 o 2 ds vfUre rki Øe'k% T1 o 
T2 gS] rc                                           

 (A) T1 > T2  (B) T1 = T2 

 (C) T1 < T2   (D) T1 o T2 ds e/; lEcU/k Kkr ugha fd;k tk ldrk 
 

H-4. mijksDr iz'u esa ekuk izfrn'kZ 1 o 2 esa vfUre nkc Øe'k% P1 o P2 gS] rks 

 (A) P1 < P2  (B) P1 = P2 

 (C) P1 > P2   (D) P1 o P2 ds chp lEcU/k Kkr ugha fd;k tk ldrk 
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H-5. mijksDr iz'u esa ekuk fudk; 1 o 2 }kjk Øe'k% W1 o W2  fd;s x;s dk;Z gS] rks 

 (A) W1 > W2  (B) W1 = W2  

 (C) W1 < W2   (D) W1 o W2 ds chp lEcU/k Kkr ugha fd;k tk ldrk  
 

H-6. tc ,d vkn'kZ xSl esa :)ks"eh; ifjorZu ds dkj.k rki ifjorZu T gksrk gS ] rks & 

 (i)  xSl }kjk dksbZ Å"ek u nh tkrh gS u yh tkrh gSA 

 (ii) xSl ds }kjk fd;k x;k dk;Z] vkUrfjd ÅtkZ esa ifjorZu ds cjkcj gksxkA   

 (iii) xSl ds çfr eksy vkUrfjd ÅtkZ esa ifjorZu Cv T gSA tgk¡ Cv fu;r vk;ru ij eksyj Å"ek/kkfjrk gSA 

 (A) (i), (ii), (iii) lgh (B) (i), (ii) lgh (C) (i),  (iii) lgh (D) (i) lgh 
 

H-7. nh xbZ xSl dh ek=kk dk nkc P o ije rki T gSA xSl dk lerkih vk;ru çR;kLFkrk xq.kkad gS % 

 (A) 
2

3
P (B) P (C) 

3

2
P (D) 2P  

 

H-8.  fp=k esa A o B nks fHkUu xSlksa ds fy, :)ks"e oØ gS rks A o B laxr gS : 

 
 (A) Øe'k% Ar o He  (B) Øe'k% He o H2  (C) Øe'k% O2 o H2  (D) Øe'k% H2 o He  
 

H-9.fn;s x, fp=k esa, ,d fuf'pr nzO;eku dh vkn'kZ xSl ds fy, XYZX ifjorZu fn[kk;k x;k gSA fuEu esa dkSulk lewg 
ifjorZuksa dks çnf'kZr djrk gS ?   

       X Y   Y Z     Z X 

 (A)  lerkih çlkj :)ks"e lEihM+u fu;r nkc ij lEihM+u 

 (B)  :)ks"e çlkj lerkih lEihM+u fu;r vk;ru ij nkc es deh 

 (C) lerkih lEihM+u :)ks"e çlkj fu;r nkc ij lEihM+u 

 (D) :)ks"e lEihM+u lerkih çlkj fu;r nkc ij lEihM+u 

 

nk
c

O

O

X

Y

vk;ru
Z

 
 

H-10. :)ks"e izØe ds nkSjku] fdlh xSl dk nkc ije rki ds ?ku ds lekuqikrh gSA xSl ds fy;s Cp/Cv dk eku gksxk :  
      [AIEEE - 2003, 4/300] 
 (A) 4/3  (B) 2 (C) 5/3 (D) 3/2 
 

[k.M+ () : cgqvk;keh izØe  

-1. ,d xSl ,sls çØe ls xqtjrh gS ftlds fy, nkc  P vkSj vk;ru V esa lEcU/k VPn = fu;rkad gSA çØe eas xSl dk 
vk;ru çR;kLFkrk xq.kkad gksxkA 

 (A) nP (B) P1/n (C) P/n (D) Pn 

 

-2. xSl ds 1 eksy dks nks çØeksa AB vkSj BC ls ,d ds ckn ,d xqtkjk tkrk gS tSlk fp=k esa çnf'kZr gSA BC dks  
PVn = fu;rkad ls O;Dr djrs gSA ge fu"d"kZ fudky ldrs gS (tgk¡ T = rki, W = xSl }kjk fd;k x;k dk;Z,  
V = vk;ru vkSj U = vkUrfjd ÅtkZ)A 

 
 (A) TA = TB = TC  (B) VA < VB, PB < PC  (C) WAB < WBC  (D) UA < UB  
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-3. fn;s x;s çØe ds vuqlkj xqtjus ij vkn'kZ xSl ds fy, eksyj Å"eh; /kkfjrk C = 
a

T
, ls O;Dr dh tkrh gSA tgk¡ 

‘a’ fu;rkad gSA ;fn  = p

v

C

C
, rks T0 ls T0 rd xeZ djus esa ,d eksy xSl }kjk fd;k x;k dk;Z gksxkA 

 (A) a n   (B) 
1

a n
 (C) an – 

1

1

  
   

RT0 (D) an – ( – 1)RT0  

 

-4. vkn'kZ xSl dk ,d eksy ml çfØ;k ls xqtjrk gS ftlesa T = T0 +aV3 gSA tgk¡ T0] ‘a’ /kukRed fu;rkad rFkk  
V vk;ru gSA og vk;ru ftlds fy, nkc U;wure gksxk & 

 (A) 

1/ 3

0T

2a

 
 
 

  (B) 

1/ 3

0T

3a

 
 
 

 (C) 

2 / 3

0

a

2T

 
 
 

 (D) 

2 / 3

0

a

3T

 
 
 

 

 

-5. mijksDr iz'u esa izkIr U;wure nkc gS &   

 (A)  5 / 3 2/ 3 2/ 3 1/ 3

0

3
a R T 2

4
  (B)  2/ 3 2/ 3 1/ 2

0

3
a RT 3

2
 (C)  1/ 2 2/ 3 3 / 4 1/ 3

0

3
a R T 4

2
 (D)  1/ 3 2/ 3 1/ 3

0

3
a RT 2

2
 

 

-6. fdlh ,d xSl esa] /ofu dh pky rFkk oxZek/; ewy pky dk vuqikr 
5

9
 gSaA PT = fu;rkad }kjk fn;s tkus okys 

izØe ls xqtjus okyh xSl dh eksyj Å"ek /kkfjrk gksxh (R = 2 dSyksjh@eksy dsfYou) xSl dks vkn'kZ xSl ekus 

 (A) 
R

2
  (B) 

3R

2
 (C) 

5R

2
 (D) 

7R

2
 

 

-7. ,d vkn'kZ xSl dh cgqfof/k izfØ;k (polytropic process) dks lehdj.k PVn = fLFkjkad }kjk iznf'kZr djrs gSA ;fn  

, fof'k"V Å"ekvksa dk vuqikr p

v

C

C

 
 
 

gS] rks ml izfØ;k ftlds fy, eksyj Å"eh; /kkfjrk _.kkRed gks] ds fy, n 

dk eku cjkcj gS & 

 (A)  > n  (B)  > n > 1 

 (C) n >   (D) dksbZ ugha] tSlkfd ;g lEHko ugha gS 
 

[k.M+ (J) : JEE Main ds fy, 

J-1.  300 K rFkk 600 K ds chp dk;Zjr dkuksZ bfUtu dk fuxZr dk;Z 800 J izfr pØ gSA L=kksr ls izfrpØ batu dks nh 
xbZ Å"ek ÅtkZ dh ek=kk gSA 

 (A) 1800 J/pØ  (B) 1000 J/pØ (C) 2000 J/pØ (D) 1600 J/pØ 
 

J-2. 30°C rFkk 0°C ds chp dkuksZ iz'khrd dk dk;Zdkjh xq.kkad gksxk 

 (A) 10 (B) 1 (C) 9 (D) 0 
 

J-3. ;fn ,d jsfÝtjsVj dk njoktk [kksy dj j[kk tk;s] rks fuEu esa ls D;k lR; gSA 

 (A) dejk B.Mk gks tk,xk   (B) dejk xeZ gks tk;sxk  

 (C) dejk ;k rks B.Mk gks tk;sxk ;k xeZ (D) dejk u rks B.Mk gksxk u xeZ 
 

J-4. ,d oSKkfud dgrk gS fd  127°C L=kksr o 27°C flad ds chp dk;Zjr Å"ek batu dh n{krk 26%  gS] rc 

 (A) ;g vlaHko gS  (B) ;g laHko gS ij cgqr de 

 (C) ;g yxHkx laHko gS  (D) vkadMs i;kZIr ugha gS 
 

J-5. " Å"ek Lor% gh de rki okyh oLrq ls vf/kd rki okyh oLrq dh vksj izokfgr ugh gks ldrh” ;g dFku gS : 
     [AIEEE - 2003, 4/300] 

 (A) Å"ekxfrdh ds f}rh; fu;e dk  (B) laosx laj{k.k ds fu;e dk 

 (C) nzO;eku laj{k.k ds fu;e dk  (D) Å"ekxfrdh ds izFke fu;e dk  
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Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. ,d vkn'kZ ,dijek.kqd xSl LrEHk-I esa fn[kk;s x, fofHkUu izØeksa dk ikyu djrh gSA LrEHk-II esa laxr izHkko fn;s x;s 
gSA inksa dk lkekU; vFkZ gSA   

  LrEHk-I   LrEHk-II  

 (A) P = 2V2   (p)  ;fn vk;ru c<+rk gS rks rkieku Hkh c<+sxkA 
 (B) PV2 = fu;r  (q)  ;fn vk;ru c<+rk gS rks rkieku ?kVsxkA 
 (C) C = CV + 2R  (r) izlkj ds fy,] xSl dks Å"ek iznku dh tkuh vko';d gSA 
 (D) C = CV – 2R  (s) ;fn rkieku c<+rk gS rc xSl }kjk fd;k x;k dk;Z 

/kukRed gSA 
 

2. fn;s x;s fp=k ,d nh xbZ ek=kk dh vkn'kZ xSl ds fy, fHkUu&fHkUu izØe (nkc P o vk;ru V ls lEcfU?kr) dks 
iznf'kZr djrs gSA W xSl }kjk fd;k x;k dk;Z o Q xSl }kjk vo'kksf"kr Å"ek gSA 

        

   

           
 LrEHk-I  LrEHk-II 

 (A) fp=k (i) esa  (p) Q > 0  

 (B) fp=k (ii) esa  (q) W < 0 

 (C) fp=k (iii) esa  (r) Q < 0  

 (D) iwjs pØ ds fy, fp=k (iv) esa (s) W > 0 
 

 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx-I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
1. STP ij ukbVªkstu xSal dh fu;r nkc ij eksyj Å"ek /kkfjrk yxHkx 3.5 R gSA tc rki c<k;k tkrk gS rks ;g 

lrr~ :i ls c<rh gS rFkk 4.5 R dk eku izkIr djrh gSA bl O;ogkj ds fy;s lokZf/kd mi;qDr dkj.k ;g gS fd 

mPp rkiksa ij  

 (A) ukbVªkstu] vkn'kZ xSal dh Hkkafr O;ogkj ugh djrh gS (B) ukbVªkstu ds v.kq] ijek.kqvksa esa foHkDr gsk tkrs gSA 

 (C) v.kq vf/kd ckjEckjrk ls Vdjkus yxrs gSA  (D) vkf.od dEiUu lrr~ :i ls izHkkoh gksus yxrs gSA   
 

2. fn;s x;s oØ esa ,d eksy vkn'kZ xSl ds fy, rki dk vk;ru ds Qyu ds :i esa ifjorZu n'kkZ;k x;k gSA fn;s x;s 

oØksa esa nkc dk vk;ru ds Qyu ds :i esa ifjorZu dkSu lk lokZf/kd mfpr oØ iznf'kZr djrk gS& 

 

 (A)  (B)  (C)    (D)  
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3. ,d dfYir xSl dh ifjdYiuk djks ftlds v.kq ,d v{k ds vuqfn'k xfreku gks ldrs gSaA uhps nh xbZ rkfydk esa 

pkj ifjfLFkfr;k¡ nh xbZ gSa] ftlesa xSl esa mifLFkfr pkj v.kqvksa ds osx eh-@ls- esa fn;s x;s gSaA /kukRed ,oa _.kkRed 

fpUg osx dh fn'kk dks v{k ds vuqfn'k n'kkZrs gSaA 

 

 fdl ifjfLFkfr esa v.kqvksa dk oxZ ek/;ewy osx lokZf/kd gksxkA 

 (A) a (B) b (C) c (D) d 
 

4. fdlh xSl uewus dh voLFkk A rFkk voLFkk B ds fy, CP - Cv dk eku Øe'k% 1.09 R gS rFkk 1.00 R gSA ekuk  

TA, TB rFkk PA vkSj PB Øe'k% voLFkk A rFkk B ds laxr rki rFkk nkc gS] rks 

 (A) PA < PB rFkk TA>TB  (B) PA > PB rFkk TA>TB  (C) PA = PB rFkk TA<TB  (D) PA > PB rFkk TA < TB 

 

5. fn[kk, x, çØe ds fy, xSl }kjk fd;s x;s dk;Z dh x.kuk djksA 

 

 (A) 
5

2
 atm L (B) 

5

2
atm L (C) – 

3

2
 atm L (D) – 5

4
 atm L  

 

6. ,dijek.kqd vkn'kZ xSl dh izFke voLFkk esa nkc P1 = 20 atm rFkk vk;ru V1 = 1500 cm3  gSA bldks f}rh; 

voLFkk esa nkc P2 = 1.5 P1 rFkk vk;ru V2 = 2V1 rd ys tk;k tkrk gS. izFke voLFkk ls f}rh; voLFkk rd 

vkUrfjd ÅtkZ esa ifjorZu cjkcj gS -  

 (A) 2000 J  (B) 3000 J  (C) 6000 J  (D) 9000 J     

 

7. nks Å"ekxfrdh izfØ;kvksa ds fy, rkieku rFkk vk;ru fp=k esa fn, x;s gSA izFke izfØ;k esa ;g ,d ljy js[kk gS 

ftlds izkjfEHkd rFkk vfUre funsZ'kkad Øe'k% (V0, T0) rFkk (2V0, 2T0) gS] tgk¡ nwljs izØe esa ;g vk;fr; 

vfrijoy; gSA ftlds izkjfEHkd o vafre funsZ'kkad Øe'k%(V0, T0) rFkk (2V0, T0/2) gSA rc nksukas izØeksa esa fd;s x;s 

dk;Z dk vuqikr (W1 : W2) gksxkA  

V0 2V0

V

T

2T0

T0

V0 2V0

V

T

T0

T /20

 

 (A) 1 : 2 (B) 2 : 1 (C) 1 : 1 (D) bueas ls dksbZ ugha 
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8. fp=k esa oØ ,d vkn'kZ xSl dk 15 eh-3  ls 12 eh-3 rd :)ks"e laihMu n'kkZrk gS] ckn esa lerkih laihMu ls vfUre 
vk;ru 3.0 eh-3 gSA xSl ds 2.0 eksy gSA xSl dks nh xbZ dqy Å"ek cjkcj gSA (n2 = 0.693) 

   

3                   12   15

400

p(Pa)

V(m )
3

 
 (A) 4521 J (B) –4521 J (C) –6653 J (D) –8476 J 
 

9. fdlh Å"ek xfrd fudk; esa xSl dk çkjfEHkd nkc rFkk vk;ru Øe'k% Pi, Vi vkSj vafre vk;ru Vf gSA ;fn  

PVn = fu;rkad rks xSl }kjk fd;k x;k dk;Z gksxkA ¼lHkh izØeksa esa leku izkjfEHkd voLFkk o leku vafre vk;ru 

ekfu;sa½ 

 (A) n =  ds fy, U;wure (B) n = 1 ds fy, U;wure (C) n = 0 ds fy, U;wure (D) n = 
1


 ds fy, U;wure 

 

10. fp=k esa ,d pkyd csyu ftlesa xSl Hkjh gqbZ gS dks pyk;eku fiLVu ls cUn djrs gSA csyu dks cQZ&ikuh ds feJ.k 

esa Mqcks;k tkrk gSaA fiLVu dks rsth ls fLFkfr (1) ls fLFkfr (2) rd ys tk;k tkrk gSA fiLVu dks fLFkfr (2) ij rc 

rd j[kk tkrk gSa] tc rd xSl dk rkieku iqu% 0°C ugh gks tkrkA blds i'pkr~ bls iqu% /khjs /khjs voLFkk (1) ij 

ys tk;k tkrk gSaA 

 

 bl ifjorZu dk P-V oØ gksxkA 

 

(A)   (B)  (C)   (D)  

 

11. nks fHkUu vkn'kZ f}&ijek.kqd xSlsa A o B çkjEHk esa leku voLFkk esa gSA A o B dks ,d leku vfUre vk;ru rd 
Øe'k% :)ks"e vkSj lerkih çØe ds vuqlkj çlkfjr gksus fn;k tkrk gSA ;fn PA, PB rFkk TA, TB Øe'k% A o B ds 
nkc o rki O;Dr djrs gS rks : 

 (A) PA < PB vkSj TA < TB   (B) PA > PB vkSj TA > TB   

 (C) PA > PB vkSj TA < TB   (D) PA < PB vkSj TA > TB 
 

12. ;fn vkn'kZ f}ijek.kq xSl vkjs[k esa n'kkZ;s izØe dk vuqlj.k djrh gS, tgk¡ T dsfYou esa rkieku rFkk V vk;ru 
(m3) gS, rc bl izØe dh eksyj Å"ek /kkfjrk gksxh [xSl fu;rkad R ds inksa esa] : 

T
2

V
3

A

B

 

 (A) 
7R

2
 (B) 5R (C) 

19R

6
  D) 

11R

2
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13. ,d ijek.kqd vkn'kZ xSl dks vk;ru V ls V/2 rd fofHkUu çØeksa }kjk lEihfM+r fd;k tkrk gSA fuEu esa ls fdl 

çØe ds fy, vfUre nkc vf/kdre gksxk & 

 (A) lenkch; (B) lerkih; (C)  :)ks"e (D) PV2 = vpj 
 

14. 500 K ij H2  ds 4 eksy dks 400 K ij He ds 2 eksyksa ds lkFk feyk;k tkrk gSA feJ.k dk rkieku T rFkk vk;ru 

V gSA vc feJ.k dks vk;ru V’ rFkk rki T’ rd :)ks"e :i ls lEihfM+r fd;k tkrk gS rFkk ;fn 

n
T V

T V

     
,  

13n dk eku Kkr djksA 
 (A) 4 (B) 6 (C) 5  (D) 13 
 

15. ,d dks;ys ij vk/kkfjr rkih; oS|qr 'kfDr IykaV 27ºC ,oa 227ºC rkieku ds e/; lapkfyr gksdj oS|qr 'kfDr 

mRiUu dj jgk gSA IykaV mldh vf/kdre lS)kfUrd n{krk ds 80% ij dk;Zjr~ gSA 1 kg dks;ys ds iw.kZ :i ls 

tyus ij 3600 KJ Å"ek izkIr gksrh gSA ,d ?kj dks izfrfnu 10 ;wfuV oS|qr 'kfDr dh vko';drk gksrh gSA bl ?kj 

esa ,d o"kZ rd oS|qr 'kfDr vkiwrhZ ds fy, mi;ksx fd;s x;s dks;ys dh ek=kk gksxhA [Olympiad 2014 (stage –1)] 

 (A) 1141 kg (B) 580 kg (C) 605 kg (D) 765 kg 
 

16. ,d ?kj esa nks ,dleku dejs ,d [kqys njokts }kjk tqM+s gq, gSA nksuksa dejksa esa rkieku nks fHkUu fHkUu eku ij cuk 

jgrk gSA blhfy,   

 (A) mPp rki dk dejk vf/kd ek=kk esa ok;q j[krk gSA 

(B) de rki dk dejk vf/kd ek=kk esa ok;q j[krk gSA   

(C) nksuksa dejs leku ek=kk esa ok;q j[krs gSA   

(D) dejk tks mPp nkc ij fLFkr gS] vf/kd ek=k esa ok;q j[krk gSA 
 

17. ,d xSl izkjfEHkd voLFkk ls vafre voLFkk rd fHkUu&fHkUu iFkksa ds vuqfn'k dsoy :)ks"e izØe }kjk xqtkjh tkrh 

gSA blhfy,     

 (A) fHkUu&fHkUu iFkksa ds fy, fd;k x;k dk;Z fHkUu&fHkUu gksxkA   

(B) lHkh iFkksa ds fy, fd;k x;k dk;Z leku gksxkA    

(C) ;gk¡ dksbZ dk;Z ugha fd;k tkrk gS tSlk fd dksbZ Å"ek LFkkukUrfjr ugh gksrh gSA  

(D) fudk; dh dqy vkarfjd ÅtkZ ifjofrZr ugh gksxhA 
 

18._ gkbMªkstu ds nks eksyksa dks ghfy;e ds n eksyksa ds lkFk feyk;k tkrk gSA feJ.k esa xSl v.kqvksa dh ewy ek/; oxZ pky 

feJ.k esa /ofu dh pky ls 2  xq.kk gS] rks n gS     [Olympiad (Stage-1) 2017] 

 (A) 3   (B) 2   (C) 1.5   (D) 2.5 
 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 
1. 1500 K rki ij V = 5 yhVj vk;ru ds crZu esa 1.4 xzke ukbVªkstu vkSj 0.4 xzke ghfy;e gSA ;fn ukbVªkstu ds 

30% v.kq ijek.kqvksa esa fo?kfVr gks tk;sa] rks xSl dk nkc 5N
10

8
 N/m2 gS] N Kkr djksA (rki fu;r ekus) 

25
R J/mol K

3

   
   

 

2. fn;s x;s fp=k esa ,d le:i Å/okZ/kj V~;wc ds cUn fljs o blesa fLFkr 
ikjs ds LrEHk ds chp ,d vkn'kZ xSl fLFkr gSA V~;wc dk Åijh fljk 
ok;qe.My esa [kqyk gqvk gSA ikjs ds LrEHk o ok;q LrEHk dh izkjfEHkd 
yEckbZ;ka Øe'k% 12 cm o 50 cm gSA tc V~;wc dks /khjs&/khjs Å/okZ/kj 
ry esa {kSfrt ls 30º dks.k ij >qdk;k tkrk gS] rc ok;q LrEHk dh ubZ 

yEckbZ 
x

41
m gS] x D;k gksxkA ekusa fd rki fu;r jgrk gSA  

 (Patm = Hg dk 76 cm) 
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3. nks rkih; :i ls dqpkyd ik=kksa A o B esa ,d ijek.kqd vkn'kZ xSl Hkjh gSA ,d okWYo ;qDr NksVh uyh nksuksa crZuksa 
dks tksM+rh gSA çkjEHk esa crZu A esa 300 K rki rFkk 2 × 105 N m–2 nkc ij 2 yhVj xSl gSA tcfd crZu B esa  
350 K rki rFkk 4 × 105Nm–2 nkc ij 4 yhVj xSl gSA vc okWYo dks [kksy fn;k tkrk gS vkSj xSl fudk; nkc vkSj 

rki esa lkE;koLFkk izkIr djrk gSA u, nkc dk eku n310
10

93
  (N/m2) gS] n Kkr djksA  

 

4. nksuksa fljksa ij [kqyh ,d Å/okZ/kj ufydk ysaA ufydk ds fHkUu vuqizLFk dkV ds nks Hkkx gSa] ftuesa fiLVu yxs gSa rkfd 

;s ,d lkFk vius Hkkx esa vklkuh ls py ldrs gSaA nksuksa fiLVuksa dks u f[kapusa okys rkj ls tksM+k x;k gSA nksuksa 

fiLVuksa dk la;qä nzO;eku 5 fdxzk- gS rFkk Åij okys fiLVu dk vuqizLFk dkV {ks=kQy uhps okys fiLVu ls 10 lseh-2 

T;knk gSA fiLVuksa ds chp f?kjh xSl dh ek=kk 1 eksy gSA tc xSl dks /khjs&/khjs xeZ djrs gSa] rks fiLVu  

50 lseh- (fp=kkuqlkj) pyrk gSA xSl ds rki esa o`f) 
X

R
K ds :i esa gS] tgk¡ R lkoZf=kd xSl fu;rkad gSA  

g = 10 eh-@ls-2 rFkk ckgjh nkc  = 105 U;wVu@eh-2 ysaA X dk eku HkjsaA 

  

5. ;fn 2  xzke xSl A ,d fuokZfrr ¶ykLd esa tks 250C ij gS] ços'k djkbZ tkrh gS rks nkc 1atm  ik;k tkrk gSA blds 

ckn ;fn 3 xzke ,d vU; xSl B blh ¶ykLd esa Hkjh tk; rks dqy nkc 1.5atm gks tkrk gSA A o B ds v.kq Hkkjksa dk 

vuqikr 1 : n gSA n Kkr djksA  
 

6. ,d vkn'kZ ,dijek.kqd xSl ds nks eksy ,d pØh; izØe ls xqtjrs gSa] tks fd P-U ys[kkfp=k esa n'kkZ;s x;s gSaA tgk¡ 

U xSl dh vkUrfjd ÅtkZ gSaA pØ esa xSl }kjk fd;k x;k dk;Z  k × 102 ln 2 gS] k aKkr djks %  

 
 

7. fufnZ"V fp=k esa vkn'kZ xSl ds 3 eksy dks pfØ; izØe ABCA ls xqtkjk tkrk gSA bl izfØ;k esa izfrn'kZ ls dqy 

1500 J Å"ek fudkyh tkrh gSA BC esa xSl }kjk fd;k x;k dk;Z –P kJ gSA P Kkr dfj;sa  (R = 
25

3
J/mole K)    

 
 

8. ,d çlj.k çØe ds nkSjku xSl dk vk;ru 4m3 ls 6m3 ifjofrZr gksrk gS] tcfd nkc  P = 30V + 100 ds vuqlkj 
ifjofrZr gksrk gS] ;gk¡ nkc Pa esa vk;ru m3  eas gSA xSl }kjk fd;k dk;Z N ×102 J gSA N Kkr djksA  
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9. ,d xqCckjs esa Hkjh vkn'kZ xSl dk vk;ru 10 yhVj ,oa rki 17ºC  gSA ;fn bls /khjs&/khjs 75ºC rd xeZ fd;k tk;s 
rks xqCckjs ds vUnj xSl }kjk fd;k x;k dk;Z 2 × 10x J gSA x dk eku Kkr djksA (xqCckjs dh çR;kLFkrk dks ux.; 
ekusa ,oa ok;qe.Myh; nkc 105 ikLdy gS) 

 

10. ,d vkn'kZ xSl dk ,d eksy ,d lEihfM+r fLizax ¼fLizax fu;rkad 100 N/m½ ls tqM+s gYds 
fiLVu ¼{ks=kQy =10–2 m2½ ds uhps gSA xSl dk vk;ru 0.83 m3 gS rFkk bldk rki 
100K gSA xSl bl izdkj xeZ dh tkrh gS fd ;g fLizax dks 0.1 m vksj nckrh gSA izfØ;k 
esa xSl }kjk fd;k x;k dk;Z N × 10–1 J gSA N dk eku gS : (R = 8.3 J/K-mole ysa rFkk 
;g ekusa fd ok;qe.My ugha gS) 

 
 

11. fp=k esa :)ks"e nhokjksa okyh ,d csyukdkj ufydk n'kkZ;h x;h gS ftlesa ,d :)ks"e foHkktd yxk gS A izkjEHk esa 

foHkktd lkE;koLFkk esa gS rFkk ufydk dks nks leku Hkkxksa esa foHkkftr djrk gSA foHkktd dks cká ;qfDr }kjk 

foLFkkfir fd;k tk ldrk gSA nksuksa Hkkxksa esa leku nkc ,ao rki ij ,d vkn'kZ xSl ( = 1.5) Hkjh tkrh gSA vc 

foHkktd dks ,slh fLFkfr rd foLFkkfir fd;k tkrk gS tgka ;g ufydk dks 7 : 3. vuqikr esa ckaVrk gSA ufydk ds 

nksuksa Hkkxksa esa rki dk vuqikr n : 7  gSA n Kkr dfj;sA  

 

12. çnf'kZr fp=k esa ,d ijek.kqd] vkn'kZ xSl ds uewus ds fy, P–V oØ çnf'kZr gSA çØe ABCD ds fy, vkSlr eksyj 

fof'k"V Å"ek /kkfjrk ;fn 
xR

4
 gS rks x dk eku crkb;s : (R lkoZf=kd xSl fu;rkad gS) 

 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 

1. dejs ds rki ij ukbVªkstu vkSj ghyh;e dk feJ.k ekfu,A ghyh;e v.kqvksa dh rqyuk esa] ukbVªkstu v.kq nhokj ls 

VDdj djrs gSa &   

 (A) vf/kd vkSlr pky lsA  (B) de vkSlr pky lsA 

 (C) vf/kd vkSlr xfrt ÅtkZ lsA (D) de vkSlr xfrt ÅtkZ lsA 
 

2. dejs ds rki ij vkxZu vkSj ukbVªkstu ds feJ.k esa vkxZu vkSj ukbVªkstu ds v.kqvksa esa VDdj ds fy, fuEu esa ls 

dkSuls fodYi lEHko gSA 

 (A) nksuksa v.kqvksa dh xfrt ÅtkZ,¡ ?kVrh gSA 

 (B) nksuksa v.kqvksa dh xfrt ÅtkZ,¡ c<+rh gSA 

 (C) vkxZu v.kq dh xfrt ÅtkZ c<+sxh rFkk ukbVªkstu v.kq dh xfrt ÅtkZ ?kVsxhA 

 (D) ukbVªkstu v.kq dh xfrt ÅtkZ c<+sxh rFkk vkxZu v.kq dh xfrt ÅtkZ ?kVsxhA 
 

3. ux.; Å"eh; /kkfjrk ds ,d n`<+ crZu esa vkn'kZ xSl dk ,d eksy laxzfgr gSA ;fn bldks 25 J Å"ek nh tkrh gS] rks 

xSl dk rki 2ºC ls c< tkrk gS rks xSl gks ldrh gSA   

 (A)  ghfy;e (B) vkxZu (C) vkWDlhtu (D) dkcZuMkbvkWDlkbM  
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4. lgh dFku@dFkuksa dks pqfu, &  

 (A) lHkh vkn'kZ xSl v.kqvksa dh oxZ ek/; ewy LFkkukUrjh; pky leku rki ij leku ugha gksrh cfYd nzO;eku ij 
fuHkZj djrh gSA 

 (B) xSl ds izR;sd d.k esa vkSlr LFkkukUrjh; xfrt ÅtkZ gksrh gS rFkk lehdj.k 
1

2
mv2

rms = 
3

2
 kT  izfrd.k vkSlr 

LFkkukUrjh; xfrt ÅtkZ rFkk vkn'kZ xSl ds rki esa lEcU/k LFkkfir djrk gSA vr% fu"d"kZ fudkyk tk ldrk gS 
fd ,dy d.k] rki j[krk gSA 

 (C) vkn'kZ xSl dk rki 100°C ls 200°C rd nqxquk djrs gSaA izR;sd d.k dh vkSlr xfrt ÅtkZ Hkh nqxquh gks tkrh 
gSA 

 (D) ,d ijek.kqd xSl ds nkc rFkk vk;ru nksuksa esa ifjorZu ,d lkFk lEHko gS] tc fd xSl dh vkUrfjd ÅtkZ esa 
ifjorZu u fd;k tk;saA 

 

5. xzkQ esa N-xSl d.kksa ds fy,] ,d dfYir pky forj.k n'kkZ;k x;k gS (V > V0 ds fy,] 
dN

dV
 = 0) 

a

V0

speed V

dN
dV

 
 (A) aV0 dk eku 2N gSA   

 (B) V
vkSlr

/V0 dk vuqikr 2/3 ds cjkcj gSA   

 (C) V
o-ek-pky

/V0 dk vuqikr 1/ 2  ds cjkcj gSA   

 (D) dqy d.kksa ds rhu&pkSFkkbZ d.kksa dh pky 0.5 V0 rFkk V0 ds chp gSA 
 

6. ,d fudk; pØh; çØe ds nkSjku Q1 Å"ek vo'kksf"kr rFkk Q2 Å"ek ckgj fudkyrk gSA çØe dh n{krk  gS rFkk 
fd;k x;k dk;Z  W  gSA lgh dFku pqfu,A 

 (A) W = Q1 – Q2 (B)  = 
1

W

Q
  (C)  = 2

1

Q

Q
  (D)  = 1 – 2

1

Q

Q
 

 

7. ,d çØe es vkn'kZ xSl ds nkc P o vk;ru V nksuksa esa deh gksrh gS rks &  

 (A) xSl }kjk fd;k x;k dk;Z _.kkRed gSA 

 (B) xSl }kjk fd;k x;k dk;Z /kukRed gSA 

 (C) xSl dk rkieku vo'; gh ?kVsxk 
 (D) xSl dks nh xbZ Å"ek] vkUrfjd ÅtkZ esa ifjorZu ds rqY; gksxhA 
 

8. ,d vkn'kZ xSl dks çkjfEHkd voLFkk 1 ls vfUre voLFkk 2 rd nks çØeksa }kjk ys tk;k tk ldrk gSA ekuk Q o W 

Øe'k% fudk; dks nh xbZ Å"ek vkSj fudk; }kjk fd;s x;s dk;Z dks çnf'kZr djrs gS rks nksuksa çØeksa ds fy, fuEu esa 
ls dkSulk@dkSulh jkf'k;k¡ leku gksxh (;gk¡ U = xSl dh vkUrfjd ÅtkZ)    

 (A) Q (B) W (C) U  (D) Q - W 
 

9. vkn'kZ xSl ds Cv rFkk Cp ds ekuksa dk leqPP; fofHkUu Nk=kksa }kjk fn;k x;k gSA budh bdkbZ cal mole–1 K–1 gSA 
fuEu esa ls dkSulk lewg lcls mfpr eku n'kkZrk gS \ 

 (A) Cv = 3, Cp = 5 (B) Cv = 4, Cp = 6 (C) Cv = 3, Cp = 2 (D) Cv = 3, Cp = 4.2 
 

10. ,d vkn'kZ xSl ds fy, & 

 (A) fu;r nkc çØe es rki T1 ls T2 rd gksus esa vkUrfjd ÅtkZ esa ifjorZu nCv(T2 – T1) gS] tgk¡ Cv eksyj fof'k"V 
Å"ek (fu;r vk;ru ij) vkSj n xSl ds eksyksa dh la[;k gSA 

 (B) :)ks"e çØe esa] vkUrfjd ÅtkZ esa ifjorZu rFkk xSl }kjk fd;s x;s dk;Z ds ifjek.k vkil esa cjkcj gSA 
 (C) lerkih çØe es vkUrfjd ÅtkZ ugha cnyrh gSA 
 (D) :)ks"e çØe esa dksbZ Å"ek u nh tkrh gS] u yh tkrh gSA 
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11. ,d xSlh; feJ.k nks vkn'kZ xSlksa ds leku eksyksa dh la[;k ls cuk gqvk gS rFkk bu vkn'kZ xSlksa ds :)zks"e pj?kkrkad 
1 rFkk 2 ,oa fu;r vk;ru ij eksyj fof'k"V Å"ek;sa Øe'k% 

1vC  rFkk 
2vC  gSaA fuEu esa dkSu lk@ls dFku lgh gS@gSa 

 (A) xSl feJ.k dk :)ks"e pj?kkrkad 1 2

2

  
 ds cjkcj gSA 

 (B) xSl feJ.k dh fu;r vk;ru ij eksyj fof'k"V Å"ek 1 2v vC C

2


 ds cjkcj gSA 

 (C) xSl feJ.k dh fu;r nkc ij eksyj fof'k"V Å"ek 1 2v vC C R

2

 
 gSA 

 (D) xSl feJ.k dk :)ks"e pj?kkrkad 1 + 
1 2v v

2R

C C
 gSA 

 

12. nks fofHkUu vkn'kZ xSlksa ds n1 vkSj n2 eksyksa dks fefJr fd;k tkrk gS ftuds :)ks"e xq.kkad Øe'k%  rFkk 2 gS] rks 
feJ.k dk :)ks"e xq.kkad Kkr djks 

 (A) (n1 + n2)  = n1 1+ n1 2 (B) 1 2 1 2

1 2

(n n ) n n

1 1 1


 

     
 

 (C) (n1+n2) 1 2
1 2

1 2

n n
1 1 1

 
 

     
 (D) (n1 + n2)( –1) = n1 (1 – 1) + n2 (2– 1) 

 

13. ,d vkn'kZ xSl izkjfEHkd voLFkk ls fuf'pr vk;ru rd nks izfØ;kvksa }kjk izlkfjr gksrh gS 
(i) PV2 = fLFkjkad rFkk (ii) P = KV2 tgk¡ K ,d /kukRed fLFkjkad gS rc & 

 (A) vfUre rki] izfØ;k (i) esa izfØ;k (ii) ls T;knk gksxkA 

 (B) vfUre rki] izfØ;k (ii) esa izfØ;k (i) ls T;knk gksxkA 

 (C) xSl dks nh xbZ dqy Å"ek] izfØ;k (i) esa izfØ;k (ii) ls T;knk gksxhA 

 (D) xSl dks nh xbZ dqy Å"ek] izfØ;k (ii) esa izfØ;k (i) ls T;knk gksxhA 
 

14. P–V fp=k esa fn[kk;k x;k çØe ABCD pØh; gS (BC vkSj DA lerkih gS)A 

 
 fuEu es ls dkSuls oØ leku çØe dks n'kkZrs gS \ 

 (A)  (B)   (C)  (D)  

 

15. fp=k esa vkn'kZ ,d ijek.kqd xSl ds fy, pØh; çØe çnf'kZr gSA lgh dFku gS & 

 
 (A) çØe  AB es xSl }kjk fd;k x;k dk;Z çØe BC esa fd;s x;s dk;Z ls vf/kd gSA 

 (B) fudk; dks dqy Å"ek nh tkrh gSA 

 (C) voLFkk B esa xSl dk rki vf/kdre gSA 

 (D) çØe CA esa fudk; ls Å"ek ckgj fudyrh gSA 
 

16. ,d ik=k esa xSl Hkjh gS] ;fn ik=k ifjfer pkydrk dk gS rc izØe &  

 (A) fuf'pr :i ls yxHkx :)ks"e gksxkA (B) fuf'pr :i ls yxHkx lerkih gksxkA 

 (C) yxHkx :)ks"e gks ldrk gSA (D) yxHkx lerkih gks ldrk gSA 
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17. rhu leku :)ks"e ik=k P, Q rFkk R esa leku nkc ij Øe'k% vkWDlhtu] ukbVªkstu rFkk ghfy;e xSl Hkjh gSA xSlksa 
dks lEihfMr djds mudk vk;ru izkjfEHkd vk;ru dk vk/kk dj fn;k tkrk gSA (izkjfEHkd rki leku gSA) 

 (A) rhuksa ik=kksa esa vfUre rki leku gksxkA 

 (B) rhuksa ik=kksa esa vfUre nkc leku gksxkA 

 (C) vkWDlhtu vkSj ukbVªkstu dk nkc leku gksxk ysfdu ghfy;e dk fHkUu gksxkA 

 (D) vkWDlhtu vkSj ukbVªkstu dk rki leku gksxk ysfdu ghfy;e dk fHkUu gksxkA 
 

18. ,d ç;ksx ds nkSjku ,d vkn'kZ xSl 
2P


= fu;rkad dk ikyu djrh ik;h xbZ [ = xSl dk ?kuRo]A xSl dk çkjEHk  

esa rki T, nkc P vkSj ?kuRo  FkkA vc xSl çlkfjr gksrh gS ftlls mldk ?kuRo 
2


 gks tkrk gSA  

 (A) xSl dk nkc ifjofrZr gksdj 2 P gks tkrk gSA (B) xSl dk rki ifjofrZr gksdj 2 T gks tkrk gSA 
 (C) bl çØe esa P-T oØ ijoy; gksxkA (D) bl çØe esa P-T odZ vfrijoy; gksxkA 
 

19. fuEu esa ls dkSulk/dkSuls dFku ,d Å"ekxfrdh; izØe ds fy, lgh gSA    [Olympiad 2015 (stage-1)] 

 (A) 
intE = W ,d :)ks"e izØe dks n'kkZrk gSA (B) 

intE = Q ,d levk;rfud izØe crkrk gSA 

 (C) 
intE  = 0 ,d pØh; izØe ds fy, lgh gSA (D) 

intE = –W ,d :)ks"e izØe n'kkZrk gSA 
 

20._ ;fn ,d fudk; dsoy :)ks"e izØe }kjk izkjfEHkd voLFkk ls vfUre voLFkk esa ifjorZu ds vUrZxr cuk;k x;k gS] 
rks           [Olympiad (Stage-1) 2017] 

 (A) nksuksa voLFkkvksa dks tksM+us okys vyx vyx iFkksa ds fy, fd;k x;k dk;Z vyx gSA  

(B) pawafd Å"ek dk LFkkukUrj.k ugha gS vr% dksbZ dk;Z ugha gksxk  
(C) fudk; dh vkUrfjd ÅtkZ ifjofrZr gksxh  

(D) lHkh :)ks"e iFkksa ds fy, fd;k x;k dk;Z leku gSA 
 

Hkkx - IV : vuqPNsn (COMPREHENSION) 
vuqPNsn-1 

 fdlh o`) oSKkfud dh iz;ksx'kkyk esa nks ,d leku cUn pkydh; cDls feysA xSl dh lEiqf"V ds fy, nks cDlksa ij 
dqN iz;ksx fd;s x;s vkSj ifj.kke vafdr fd, x,A 

 

iz;ksx 1.  

 tc nksuksa dks rksyk x;k rks WA = 225 g, WB = 160 g vkSj fuokZfrr cDls dk nzO;eku WC = 100g gSA 

iz;ksx 2.  

 tc nksuksa dks leku Å"ek nh xbZ rks nksuksa ds rki esa leku o`f) ik;h xbZA nkc dk ifjorZu ik;k x;k  
 PA  = 2.5 atm. PB  = 1.5 atm. 

vKkr xSl ds fy, vHkh"B vkadM+s 

,d ijek.kq
¼eksyj nzO;eku½

f}ijek.kqd
¼eksyj nzO;eku½

 
1. A vkSj B cDlksa esa xSl ds izdkj dks igpkuksa % 

 (A) ,d ijek.kqd,  ,d ijek.kqd (B) f}ijek.kqd, f}ijek.kqd   

 (C) ,d ijek.kqd, f}ijek.kqd (D) f}ijek.kqd, ,d ijek.kqd 
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2. ik=k A vkSj B esa xSl dks igpkuksa     

 (A) N2, Ne (B) He, H2 (C) O2, Ar  (D) Ar, O2 
 

3. A esa dqy v.kq fdrus gSa ¼;gk¡ NA = vkoksxknzks la[;k)      

 (A) A

125
N

64
  (B) 3.125 NA   (C) A

125
N

28
 (D) 31.25 NA   

 

4. ik=k ‘A’ esa xSl dh izkjfEHkd vkarfjd ÅtkZ D;k gksxh, ;fn izkjEHk esa dejs dk rki 300 K gks &   

 (A) 1406.25 cal (B) 1000 cal  (C) 2812.5 cal  (D) bueas ls dksbZ ugha 
 

vuqPNsn-2 
 ,dijek.kqd ,d vkn'kZ xSl dks vpkyd ik=k esa Hkjk tkrk gSA xSl dks ,d xfr djus ;ksX; vpkyd fiLVu ls 

nck;k tk ldrk gSA xSl dks izkjfEHkd vk;ru ds 12.5% rd /khjs /khjs laihfMr fd;k tkrk gSA 
 

5. xSl ds rki esa izfr'kr o`f) & 

 (A) 400% (B) 300% (C) – 87.5% (D) 0% 
 

6. xSl ds izkjfEHkd :)ks"e vk;ru izR;kLFkrk xq.kkad rFkk vfUre :)ks"e vk;ru izR;kLFkrk xq.kkad esa vuqikr gS & 

 (A) 32  (B) 1 (C) 1/32 (D) 4 
 

7. xSl }kjk fd;s x;s dk;Z dk xSl dh vkUrfjd ÅtkZ esa ifjorZu ds lkFk vuqikr gS & 

 (A) 1 (B) –1 (C)   (D) 0 
 

vuqPNsn-3 

 ,d vkn'kZ xSl izkjfEHkd nkc p0 ls eqä izlkj (fuokZr esa :)ks"e fLFkfr;ksa esa izlkj) djrh gS tc rd fd bldk 
vk;ru] izkjfEHkd vk;ru dk 3 xquk gks tkrk gSA vkxs xSl dks :)ks"e :i ls okil ewy vk;ru rd laihfM+r djrs 
gSaA laihM+u ds ckn nkc 32/3 p0 gSA  

 

8. eqä izlkj ds ckn xSl dk nkc gS &   

 (A) 0p

3
 (B) 

1/ 3

0
p  (C) p0  (D) 3p0  

 

9. xSl gS &       

 (A) ,d ijek.kqd  (B) f} ijek.kqd 

 (C) cgq ijek.kqd  (D) nh xbZ lwpuk ds vk/kkj ij izdkj ugha crk;k tk ldrkA 
 

10. vfUre voLFkk ,oa izkjfEHkd voLFkk dh izfr v.kq vkSlr xfrt ÅtkZvksa dk vuqikr gS & 

 (A) 1  (B) 32/3  (C) 31/3  (D) 31/6  
 

 
 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gSA 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
1. fuEu dks nh x;h çfØ;k ds vuqlkj lqesfyr djks %   [JEE 2006, 6/184] 

 

(N/m
2
)
 

 
 (A) çØe J  K   (p) W > 0 

 (B) çØe K  L   (q) W < 0 

 (C) çØe L  M   (r) Q > 0 

 (D) çØe M  J   (s) Q < 0 
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2. oDrO;-1 : ,d vkn'kZ xSl ds fn;s x;s nzO;eku esa lHkh v.kqvksa dh dqy LFkkukUrjh; xfrt ÅtkZ mlds nkc ,oa 
vk;ru ds xq.kuQy dk 1.5 xquk gksrk gSA D;ksafd   [JEE 2007; 3/162)] 

 oDrO;-2 : fdlh xSl ds v.kq vkil esa ,d nwljs ls Vdjkrs jgrs gS vkSj VDdjksa ds dkj.k v.kqvksa ds osx cnyrs jgrs gSA 

 (A) oDrO;-1 lR; gS, oDrO;-2 lR; gS; oDrO;-2 oDrO;-1 dk lgh Li"Vhdj.k gSA 

 (B) oDrO;-1 lR; gS, oDrO;-2 lR; gS ; oDrO;-2 oDrO;-1 dk lgh Li"Vhdj.k ugha gSA 

 (C) oDrO;-1 lR; gS, oDrO;-2 vlR; gSA 

 (D) oDrO;-1 vlR; gS, oDrO;-2 lR; gSA 
 

3. ,d vkn'kZ xSl bl izdkj ls QSyrh gS fd PT2 = vpyA xSl dk vk;ru&izlkj xq.kkad (coefficient of volume 

expansion) gS  

 (A) 
1

T
 (B) 

2

T
 (C) 

3

T
 (D)

4

T
   [JEE 2008' 3/163] 

 

4. dkWye I esa vkn'kZ xSl ds izlkj ls lacaf/kr izØeksa (processes) dh ,d lwph nh xbZ gSA dkWye II esa fn;s x;s 
Å"ekxfrd ifjorZuksa dks dkWye  ls lqesy djsaA vius Åij dks ORS esa fn;k x;k 4×4 eSfVªDl ds mfpr LreHkksa dks 
dkyk djds n'kkZ,aA    [JEE 2008' 6/163] 

 

  dkWye I    dkWye II 

 (A) ,d Å"ekjks/kh (insulated) ik=k esa nks d{k gSa tks   (p) xSl dk rkieku ?kVrk gSA 

  ,d okYo ds }kjk tqM+s gSaA d{k I esa vkn'kZ xSl gS  

  vkSj d{k II esa fuokZr (vacuum) gSA okYo dks [kksy 

  fn;k tkrk gSA 

  

I II

fuokZr

 

 (B)  ,d vkn'kZ ,d&ijek.kqd (monoatomic) xSl dk   (q)  xSl dk rkieku c<+rk gS ;k fLFkj jgrk gS  

  ewy vk;ru QSy dj nks xquk bl izdkj ls gks tkrk gS     

  fd 
2

1
P

V
 , tgk¡ V xSl dk vk;ru gS rFkk P ncko gS 

 (C)  ,d vkn'kZ ,d&ijek.kqd xSl dk ewy vk;ru QSy  (r)  xSl Å"ek dk {k; djrh gS 

  dj bl izdkj ls nks xquk gks tkrk gS fd 
4 / 3

1
P

V
 ,  

  tgk¡ V xSl dk vk;ru gSA 

 (D) ,d vkn'kZ ,d&ijek.kqd xSl bl izdkj ls QSyrh gS (s) xSl Å"ek dk vtZu djrh gS 

  fd bldk nkc P rFkk vk;ru V fp=k esa n'kkZ;s  

  xzkQ dk vuqlj.k djrs gSa 
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5.* fdlh xSl dh vk.kfod fof'k"V Å"ek /kkfjrk dks fu;r vk;ru rFkk fu;e nkc ij Øe'k% Cv rFkk Cp ls n'kkZ;k tkrk 

gSA rc      [JEE, 2009, 4/160, –1] 

 (A) Cp – Cv dk eku ,dijek.kqd vkn'kZ xSl dh vis{kk f}ijek.kqd vkn'kZ xSl esa vf/kd gksrk gSA  

 (B) Cp + Cv dk eku ,dijek.kqd vkn'kZ xSl dh vis{kk f}ijek.kqd vkn'kZ xSl esa vf/kd gksrk gSA  

 (C) Cp / Cv dk eku ,dijek.kqd vkn'kZ xSl dh vis{kk f}ijek.kqd vkn'kZ xSl esa vf/kd gksrk gSA  

 (D) Cp . Cv  dk eku ,dijek.kqd vkn'kZ xSl dh vis{kk f}ijek.kqd vkn'kZ xSl esa vf/kd gksrk gSA 

 

6.* ,d vkn'kZ xSl dks pØ  ABCDA ls xqtkjk tkrk gS vkSj bldk P-V xzkQ fp=k esa 

fn[kk;k x;k gSA ABC ,d v/kZ&o`Ùk gS vkSj CDA vk/kk nh?kZo`Ùk gSA rc  

 (A) çfØ;k A  B lerkih; gSA     [JEE, 2009, 4/160, –1] 

 (B) iFk B  C  D ds nkSjku xSl ls Å"ek ckgj fudyrh gSA 

 (C) iFk A  B  C ds nkSjku fd;k x;k dk;Z 'kwU; gSA 

 (D) pØ ABCDA esa xSl }kjk /kukRed dk;Z fd;k x;k gSA 

 

 

7. ,d okLrfod xSl] ,d vkn'kZ xSl dh rjg O;ogkj djrh gS] ;fn   [JEE, 2010, 3/163, –1]  

 (A) bldk nkc o rkieku nksuksa mPp gS (B) bldk nkc o rkieku nksuksa fuEu gS 

 (C) bldk nkc mPp gS rFkk rkieku fuEu gS (D) bldk nkc fuEu gS rFkk rkieku mPp gS 

 

8.* fp=k esa n'kkZ;s vuqlkj ,d eksy ifjek.k dh ,d vkn'kZ xSl viuh çkjafHkd voLFkk A ls pfØ; çØe ABCA ls 

xqtjrh gSA A ij bldk nkc P0 gSA fuEu esa ls lgh fodYiksa ¼fodYi½ dks pqfu;sA   [JEE, 2010, 3/163]  

V

4V0 B

A
CV0

T0

T

( P ) nkc 0 gS

 

 (A) A rFkk B ij vkUrfjd ÅtkZ ,d leku gS  (B) çfØ;k AB esa xSl }kjk fd;k x;k dk;Z  P0V0 n 4 gS 

 (C) C ij nkc 0P

4
 gS  (D) C ij rkieku 0T

4
 gS 

 

9. ,d f}ijek.kqd vkn'kZ xSl dks blds çkjafHkd vk;ru ds 
1

32
osa Hkkx rd :)ks"e :i ls laihfMr fd;k tkrk gSA ;fn 

xSl dk çkjafHkd rkieku Ti (dsfYou esa) gS rFkk vafre rkieku aTi gS rks  a dk eku fdruk gS \ [JEE, 2010, 3/163]  

 

10. STP ij fLFkr 5.6 yhVj ghfy;e xSl dks :)ks"e (adiabatic) çØe }kjk 0.7 yhVj dj fn;k tkrk gSA ;fn 

vkjfEHkd rkieku dks T1 ekus] rc bl çØe esa fd;k x;k dk;Z gSA  [JEE, 2011, 3/160, –1]  

 (A) 1

9
RT

8
  (B) 1

3
RT

2
 (C) 1

15
RT

8
 (D) 1

9
RT

2
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11. ,d&ijekf.od (monatomic) vkn'kZ xSl ds 1 mole dks pØ ABCDA ls ys tkus ij cuk P-V js[kkfp=k (diagram) 

fn[kk;k x;k gSA bl pØ esa vkus okys ifj.kke dkWye II esa fn;s x;s gSaA budk feyku dkWye I eas fn;s x;s çR;sd 
çØe ls djsa     [JEE, 2011, 8/160] 

 
  dkWye I   dkWye II 

 (A) çØe A  B   (p) vkarfjd ÅtkZ ?kVrh gS  

 (B) çØe B  C   (q) vkarfjd ÅtkZ c<+rh gS  

 (C) çØe C  D   (r) Å"ek ckgj fudyrh gS  

 (D) çØe D  A   (s) Å"ek vUnj tkrh gS 
    (t) xSl ij dk;Z gksrk gS 

 

12. ,d crZu esa nks eksy ghfy;e xSl ¼ijek.kq nzO;eku = 4 amu½ vkSj ,d eksy vkWxZu xSl ¼ijek.kq nzO;eku = 40 amu½ 

dk feJ.k 300 K rkieku ij gSA budh oxZ ek/;&ewy pky dk vuqikr] vrms ¼ghfy;e½/ vrms¼vkWxZu½ gSS 

[IIT-JEE-2012, P-1 : 3/70, –1] 

 (A)  0.32 (B) 0.45 (C) 2.24 (D) 3.16 

 

13. ,d jcj ds xqCckjs esa nks eksy vkn'kZ ghfy;e xSl 30° C ij gSA xqCckjk iwjh rjg QSy ldrk gS  vkSj mlesa QSyus 

essa dksbZ ÅtkZ [kpZ ugha gksrh] ,slk eku ysaA xqCckjs esa xSl dk rkieku /khjs&/khjs 35°C dj fn;k tkrk gS] rc mldk 

rkieku c<+kus esa [kpZ gqbZ Å"ek yxHkx fdruh gS \ (R = 8.31 J/mol.K ysa½ [IIT-JEE-2012, Paper-2 : 3/66, –1] 

 (A) 62J (B) 104 J (C) 124 J (D) 208 J 

 

14. nks vu&vfHkfØ;k'khy ,d&ijek.kqd vkn'kZ xSlksa dk ijek.kq nzO;eku 2 : 3 ds vuqikr esa gSA tc budks ,d 

fLFkjrkih; crZu eas ifjc) fd;k tkrk gS] rc buds vakf'kd nkcksa dk vuqikr 4 : 3 gSA buds ?kuRo dk vuqikr gS :  

       [JEE (Advanced) 2013, 3/60,–1] 

 (A) 1 : 4 (B) 1 : 2 (C) 6 : 9 (D) 8 : 9 

15.* fp=k esa fdlh Bksl dh fof'k"V Å"ek /kkfjrk (C) dk rkieku (T) ij 

fuHkZjrk dks n'kkZ;k x;k gSA rkieku esa 0 ls 500 K rd leku nj 

ls larr~ o`f) gksrh gSA eku dj fd vk;ru esa ifjorZu mis{kuh; gS] 

fuEu çdFku esa dkSu lk (ls) rdZlaxr lfUudV lgh gS ¼gSa½\ 

[JEE (Advanced) 2013, 2/60, –1] 

 (A)  0–100 K ds chp] vo'kksf"kr Å"ek dh nj rkieku ij jSf[kd 

vkfJrrk fn[kk,xhA 

 (B) 0–100 K rd rkieku dks c<+kus ij vo'kksf"kr Å"ek] 400–500 K 

rkieku ds chp c<+kus dh Å"ek dh rqyuk esa de gSA 

 

 

 (C) vo'kksf"kr Å"ek dh nj 400–500 K rkieku ds chp vifjofrZr gSA 

 (D) Å"ek vo'kks"k.k dh nj 200–300 K rkieku ds chp c<+ jgh gSA 
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16. ,d ,d&ijek.kqd vkn'kZ xSl ds ,d eksy dks] fp=k esa n'kkZ;s PV vkjs[k ds vuqlkj nks pØh; izØeksa E F G E o 

E F H E esa ys tk;k tkrk gSA lacf)r izØe 'kq)r% levk;rfud] lenkch] lerkih; ;k :)ks"e gSA 

 

 lwph  esa fn;s x;s iFkksa dks lwph esa fd;s x;s dk;Z ds ifjek.k ds lkFk lqesfyr dhft, vkSj lwfp;ksa ds uhps fn;s x;s 
dksM dk iz;ksx djds lgh mÙkj pqfu;sA  [JEE (Advanced) 2013; 9/60]  

 List     List 
 P.  G  E   1. 160 P0V0 ln2 

 Q.  G  H   2. 36 P0V0  

 R.  F  H   3. 24 P0V0 

 S.  F  G   4. 31 P0V0 
 Codes : 
   P  Q  R  S 
 (A)  4  3  2  1    
 (B)  4  3  1  2   
 (C)  3  1  2  4   
 (D)  1  3  2  4 

17. ,d Å"ekxfrd ra=k (thermodynamic system) viuh izkjfEHkd 
voLFkk i  ftl ij mldh vkUrfjd ÅtkZ Ui = 100 J  gS] ls vfUre 
voLFkk f  rd nks fHkUu iFkksa iaf rFkk ibf  ds vuqfn'k yk;k tkrk gS,  
tSlk fp=k esa n'kkZ;k x;k gSA iFk   af, ib rFkk bf  ds fy, fd;k x;k 
dk;Z Øe'k%Waf = 200 J, W ib = 50 J rFkk Wbf = 100 J gSA iFk iaf, 

ib rFkk bf  ds vuqfn'k ra=k dks nh xbZ Å"ek Øe'k% Qiaf,Qib rFkk Qbf 

gSA ;fn voLFkk b ij ra=k dh vkUrfjd ÅtkZ Ub = 200 J rFkk  
Qiaf = 500 J, gS rc vuqikr Qbf/Qib gksxkA 

 [JEE (Advanced) 2014,P-1, 3/60] 

 

 

ç'u la[;k 18 vkSj 19 ds fy, vuqPNsn 

 fp=k esa fn[kk, x, ik=k esa Åij dh vksj ,d ?k"kZ.kjfgr py fiLVu yxk gSA ik=k rFkk 
fiLVu lHkh rki vojks/kh inkFkZ ls fufeZr gSa] ftlls ik=k ds vUnj rFkk ckgj ÅtkZ dk 
vknku iznku laHko ugha gSA ik=k dks ,d Å"ek pkyd inkFkZ ls cus gq, n`<+ foHkktd iVy 
}kjk nks Hkkxksa esa ckWVk x;k gS ftlls Å"ek dk {kh.k izokg laHko gSA ik=k dk fupyk Hkkx ,d 
vkn'kZ ,d-ijek.fod (monatomic) xSl ds 2 eksy ls] ftldk rki 700 K gS] ls Hkjk gqvk 
gSA ik=k dk Åijh Hkkx ,d f}ijek.kfod xSl (diatomic) ds 2 eksy ls] ftldk rkieku 
400 K gS] ls Hkjk gqvk gSA xSl dh izfreksy Å"ek /kkfjrk vkn'kZ ,d&ijek.kfod xSl ds fy, 

Øe'k% CV = 
3

2
 R, CP =  

5

2
R rFkk vkn'kZ f}ijek.kfod xSl ds fy, Øe'k% CV = 

5

2
R,  

CP = 
7

2
R gSaA 
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18. ;fn foHkktd iVy ik=k ls n`<+rk ls tqM+k gS] rc lkE;koLFkk esa vkus ij xSlksa dk vfUre rkieku gksxkA 

     [JEE (Advanced) 2014, 3/60, –1] 

 (A) 550 K  (B) 525 K  (C) 513 K  (D) 490 K 
 

19. vc eku yhft, fd foHkktd iVy ?k"kZ.kghu xfr ds fy, Lora=k gS] ftlls nksuksa Hkkxksa esa xSl dk ncko leku gSA 

xSlksa }kjk lkE;koLFkk esa igqWpus rd fd;k x;k dqy dk;Z gksxkA [JEE (Advanced) 2014, 3/60, –1] 

 (A) 250 R  (B) 200 R  (C) 100 R  (D) –100 R 
 

20.* ,d eksy gkbMªkstu vkSj ,d eksy ghfy;e dk xSl feJ.k ,d fu;r vk;ru ds crZu esa T rkieku ij lkE;koLFkk esa 

j[kk gSA ;fn xSlksa dk O;ogkj vkn'kZ gS] rc lgh fodYi gS ¼gSA½ [JEE (Advanced) 2015 ; 4/88, –2] 

(A) xSl ds feJ.k esa izfr eksy vkSlr ÅtkZ 2RT gSA 

 (B) xSl ds feJ.k rFkk ghfy;e xSl esa /ofu dh xfr;ksa dk vuqikr 6 /5  gSA 

 (C) ghfy;e ds ijek.kqvksa rFkk gkbMªkstu ds v.kqvksa dh rms pkyksa dk vuqikr 1/2 gSA 

 (D) ghfy;e ds ijek.kqvksa rFkk gkbMªkstu ds v.kqvksa dh rms pkyksa dk vuqikr 1/ 2  gSA 

 

21.* ,d ,dijek.kqd vkn'kZ xSl ,d {kSfrt crZu (horizontal cylinder) esa fLiazx ;qDr fiLVu }kjk can gS (n'kkZ;ss 

fp=kkuqlkj)A izkjEHk esa xSl dk rkieku T1, nkc P1 rFkk vk;ru V1 gS rFkk fLiazx foJkar voLFkk esa gSA vc xSl dks cgqr 

/khjs&/khjs rkieku T2 rd xeZ djus ij nkc P2 rFkk vk;ru V2 gks tkrk gSA bl izfØ;k esa fiLVu x nwjh r; djrk gSA 

fiLVu ,oa crZu ds e/; ?k"kZ.k dks ux.; ekurs gq,] lgh dFku gS(gS)  [JEE (Advanced) 2015 ; P-2,4/88, –2] 

 

 (A) ;fn V2 = 2V1 rFkk T2 = 3T1 gS, rc fLiazx esa lafpr ÅtkZ 1 1

1
P V

4
 gSA 

 (B) ;fn V2 = 2V1 rFkk T2 = 3T1 gS, rc vkUrfjd ÅtkZ esa ifjorZu 3P1V1 gSA 

 (C) ;fn V2 = 3V1 rFkk T2 = 4T1 gS, rc xSl }kjk fd;k x;k dk;Z 1 1

7
P V

3
 gSA 

  (D) ;fn V2 = 3V1 rFkk T2 = 4T1 gS, rc xSl dks nh x;h Å"ek 1 1

17
P V

6
 gSA 

 

22. ,d [kks[kys csyu] ftlesa ,d ?k"kZ.k&jfgr pyk;eku fiLVu yxk gS] esa ,d xSl can gSA fudk; dh izkjfEHkd 

Å"ekxfrdh voLFkk (thermodynamic state) esa xSl dk ncko Pi = 105 Pa ,oa vk;ru Vi = 10–3 m3 gSA ,d :}ks"e 

LFkSfrddYi (adiabatic quasi-static) dh izfØ;k] ftlesa P3V5 = fLFkjkad gS] ls fudk; vafre Å"ekxfrdh voLFkk  

Pf = (1/32) × 105 Pa ,oa Vf = 8 × 10–3 m3 esa ifjofrZr gks tkrk gSA ,d nwljh Å"ekxfrdh izfØ;k esa ogh izkjfEHkd 

,oa vafre voLFkk,a nks pj.kksa esa iw.kZ dh tkrh gSa : igys pj.k esa Pi ij leku ncko o`f) (isobaric expansion) ds 

ckn nwljs pj.k esa ,d leku vk;ru izfØ;k (isochoric /isovolumetric process) Vf vk;ru ij gksrh gSA nks pj.kksa 

okyh izfØ;k esa fudk; dks nh xbZ Å"ek dh ek=kk yxHkx gSA [JEE (Advanced) 2016; P-2, 3/62, –1] 

(A) 112 J (B) 294 J (C) 588 J (D) 813 J 
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uhps nh x;h Vscy ds rhu dkWyuksa es miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.23, Q.24 vkSj Q.25 ds mÙkj nhft,A 
,d vkn'kZ xSl (ideal gas) fofHkUUk pØh; m"eikfrd izØeksa ls xqtjrk gSA ;g fuEu dkWye 3 esa  P–V vksj[k }kjk 

n'kkZ;k x;k gSA dsoy fLFkfr 1 ls fLFkfr 2 tkusokys iFk dh vksj /;ku nsaA bl iFkij fudk; ij gqvk dk;Z W gS  

(work on the system) ;gk¡  fu;e nkc ,oa fu;r vk;ru Å"ek&/kkfjrkvksa dk vuqikr gS (ratio of the heat 

capacities) xSl eksyksa (moles) dh la[;k n gSA  

  dkWye-1     dkWye-2    dkWye-3 

 (I)  1 2 2 2 1 1

1W P V – P V
– 1 


 (i) lerkih;   (P) 

 P 

V 

2 1 

 

 

(II) 1 2 2 1W PV PV      (ii) levk;rfud (Isochoric)  (Q) 

 P 

V 

2 

1 

 

 

(III) 1 2W 0     (iii) lenkch;   (R) 

 P 

V 

2 

1 

 

 

(IV) 2
1 2

1

V
W –nRTln

V


 
  

 
  (iv) :/kks"e (Adiabatic) (S) 

 P 

V 

2 

1 

 

23. fuEu fn, fodYiksa esa dkSu lk la;kstu U = Q – PV izfØ;k dk vdsys lgh izfrfuf/kRo djrk gS ? 

[JEE (Advanced) 2017; P-1, 3/61, –1] 

 (A) (II) (iii) (P)  (B) (II) (iii) (S)  (C) (III) (iii) (P)  (D) (II) (iv) (R) 
 

24. fuEu fodYiksa esa dkSu lk la;kstu lgh gS ?               [JEE (Advanced) 2017 ; P-1, 3/61, –1] 

 (A) (II) (iv) (P)  (B) (IV) (ii) (S)  (C) (II) (iv) (R)  (D) (III) (ii) (S) 
 

25. fuEu fodYiksa esa ls dkSu lk la;kstu vkn'kZ xSl esa /ofu dh xfr dh eki ds la'kks/ku esa iz;qDr Å"ekxfrd izfØ;k dks 
lgh n'kkZrk gSA              [JEE (Advanced) 2017; P-1, 3/61, –1] 

 (A) (III) (iv) (R)  (B) (I) (ii) (Q)  (C) (IV) (ii) (R)  (D) (I) (iv) (Q) 
 

26*. ,dijekf.od vkn'kZ xSl (monatomic ideal gas) dk ,d eksy fp=k esa n'kkZ;s 
x;s pØh; çØe (cyclic process) ls xqtjrk gS (tgk¡ V vk;ru gS rFkk T  

rkieku gS) A fuEufyf[kr dFkuksa eas ls dkSulk (ls) lgh gS (gSa) ? 

[JEE (Advanced) 2018; P-1, 4/60, –2] 

(A) çØe  ,d levk;rfud (isochoric) çØe gSA  

(B) çØe  esa xSl Å"ek dks vo'kksf"kr (absorbs) djrh gSA 

(C) çØe V esa xSl Å"ek dks fu"dkflr (releases) djrh gSA  

 (D) çØe  vkSj çØe  (isobaric) ugha gSA 
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27. ,d ijekf.od vkn'kZ xSl (monatomic ideal gas) ds ,d eksy dk vk;ru (volume), :)ks"e izlkj (adiabatic 

expansion) ls] vius vkjafHkd eku dk vkB xquk c<+ tkrk gSA lkoZf=kd xSl fu;rkad (universal gas constant) R 

dk eku 8.0 J mol–1 K–1 ysaA ;fn xSl dk vkjafHkd rkieku 100 K gks] rks bl izfØ;k esa xSl dh vkarfjd ÅtkZ 
(internal energy) __________ twy (Joule) ls de gks tkrh gSA    [JEE (Advanced) 2018; P-2, 3/60] 

 

28.  ,dijekf.od vkn'kZ xSl (monatomic ideal gas) dk ,d eksy (one mole), pkj Å"ekxrh; izØeksa 
(thermodynamic process) ls xqtjrk gS] tSlk fd uhps PV O;oLFkk fp=k (schematic diagram) esa n'kkZ;k x;k 
gSA ;gk¡ fn, x;s izØeksa esa ,d lenkch; (isobaric), ,d levk;rfud (isochoric), lerkih; (isothermal) vkSj 
,d :)ks"e (adiabatic) gSaA lwph-I esa fn, x, izØeksa dk lwph-II esa fn, x, laxr dFkuksa ls lqesy djsaA 

 [JEE (Advanced) 2018; P-2, 3/60, –1] 

lwph-I  lwph-II 

 

P. izØe-I esa  1. xSl }kjk fd;k x;k dk;Z 'kwU; gS 

Q. izØe-II esa 2. xSl dk rkieku ugha cnyrk gS 

R. izØe-III esa 3. xSl vkSj ifjos'k ds chp Å"ek izokg 

ugha gksrk gS 

S. izØe-IV esa 4. xSl }kjk fd;k x;k dk;Z 6 P0V0 

(A) P → 4;   Q → 3;   R → 1;   S → 2     (B) P → 1;   Q → 3;   R → 2;   S → 4    
(C) P → 3;   Q → 4;   R → 1;   S → 2    (D) P → 3;   Q → 4;   R → 2;   S → 1  

 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

1. fofHkUu vkn'kZ xSlksa ls ;qDr nks n`< cDls ,d est ij j[ks gSA cDls A esa To rkieku ij ukbVªkstu dk ,d eksy j[kk 
gS tcfd cDls B esa rkieku (7/3)To ij ghfy;e dk ,d eksy j[kk gSA cDls dks vc ,d nwljs ds rkih; Li'kZ esa 
yk;k tkrk gS vkSj Å"ek ,d ls nwljs esa rc rd izokfgr gksrh gS tc rd fd mudk ifj.kkeh rkieku ,dleku ugh 
gks tkrk gSA (cDlksa dh Å"ek /kkfjrk ux.; ekusa) | rc xSlksa dk vfUre rkieku Tf , To ds inkssa esa gS % 

      [AIEEE - 2006, 4½/180] 

 (1) f 0

3
T T

7
  (2) f 0

7
T T

3
  (3) f 0

3
T T

2
   (4) f 0

5
T T

2
  

 

2. ,d xSl ds ,d fdyks eksy dks :)ks"e leihfMr djus ds fy, 146 kJ dk;Z djuk gksrk gS, vksj bl izfØ;k es xSl 
dh rki of̀) 7 oC gS rks xSl gksxh&   [AIEEE - 2006, 3/180] 

 (1) f}ijek.kfod   (2) f=kijek.kfod 

 (3) ,dy ijek.kfod o f}ijek.kfod dk feJ.k  (4) ,d ijek.kfod 
   

3.   ,d dkWuks bUtu ftldh n{krk  = 1/10 Å"ek bUtu dh n{krk gS, jsfQtjsVj ds :i esa iz;ksx fd;k tkrk gSA ;fn fudk; 
ij fd;k x;k dk;Z 10 twy gS, rc U;wu rkieku ij dq.M ls vo'kksf"kr Å"ek dh ek=kk gSA   [AIEEE - 2007, 3/120] 

 (1) 99 J   (2) 90 J   (3) 1 J   (4) 100 J  
 

4. ;fn pC  vkSj VC  ukbVªkstu dh izfr ,dkad nzO;eku ds fy, Øe'k% fu;r nkc vkSj fu;r vk;ru ij fof'k"B Å"ekvksa 

dks O;Dr djrs gS] rc       [AIEEE - 2007, 3/120] 

(1) pC  –  vC = R / 28 (2) pC  – vC  = R / 14 (3) pC  – vC  = R  (4) pC  – vC  = 28R 
 

5. ,d fudk; dks voLFkk i ls voLFkk f rd iFk iaf ds vuqfn'k ys tk;k tkrk gS] rks Q = 50 cal rFkk W = 20 cal ik;k 

x;k gSA iFk  ibf ds vuqfn'k Q = 36 cal gS, rks iFk ibf ds vuqfn'k W gksxk :  [AIEEE - 2007, 3/120] 

 
 (1) 6 cal  (2) 16 cal  (3) 66 cal  (4) 14 cal  
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6.   fdlh xSl ds Å"ekjks/kh ik=k es nks izdks"B gSa ftUgsa Å"ekjks/kh nhokjksa ls i`Fkd fd;k x;k gSA buesa ls ,d izdks"B dk 
vk;ru V1 gS ftlesa dksbZ vkn'kZ xSl nkc p1 rFkk rki T1 ij Hkjh gSA nwljs izdks"B dk vk;ru V2 gS ftlesa nkc 
p2 rFkk rki T2 ij vkn'kZ xSl Hkjh gSA ;fn Å"ekjks/kh nhokj dks] xSl ij dksbZ dk;Z fd, fcuk] gVk fn;k tk,] rks 
ik=k esa Hkjh xSl dk vafre lkE; rki gksxk  

[AIEEE - 2008, 3/105] 

 (1) 1 2 1 1 2 2

1 1 2 2 2 1

T T (p V p V )

p V T p V T




 (2) 1 1 1 2 2 2

1 1 2 2

p V T p V T

p V p V




 (3) 1 1 2 2 2 1

1 1 2 2

p V T p V T

p V p V




  (4) 1 2 1 1 2 2

1 1 1 2 2 2

T T (p V p V )

p V T p V T




 

 

funsZ'k %  iz'u 7, 8 rFkk 9 fuEu x|ka'k ij vk/kkfjr gSA 

 ghfy;e xSl ds nks eksy pØ ABCDA ij ys tk;s tkrs gS, tSlk fd P-T fp=k esa fn[kk;k x;k gS % 
      [AIEEE - 2009, 4×3/144] 

  
 

7. xSl dks vkn'kZ ekurs gq,] A ls B rd ys tkus esa xSl ij fd;k x;k dk;Z dk ifjek.k gSA 

 (1) 200 R (2) 300 R (3) 400 R (4) 500 R 
 

 

8. D ls A rd ys tkus esa xSl ij fd;k x;k dk;Z gS % 
 (1) –414 R (2) + 414 R (3) – 690 R (4) + 690 R 
 

9. pØ ABCDA esa xSl ij fd;k x;k ifj.kkeh dk;Z dk ifjek.k gS % 
 (1) 'kwU; (2) 276 R (3) 1076 R (4) 1904 R 
 

10. ,d f}ijek.kqd xSl dk ,d fdyksxzke 8 × 104 N/m2 ds nkc ij gSA xSl dk ?kuRo 4 kg/m3 gSA bldh Å"eh; xfr 
ds dkj.k xSl dh ÅtkZ D;k gS\   [AIEEE - 2009, 4/144]  

 (1) 5 × 104J (2) 6 × 104J (3) 7 × 104J (4) 3 × 104J 
 

11. dkukZsa bUtu esa dk;Zdkjh inkFkZ ds :i esa ,d f}ijek.kqd vkn'kZ xSl dk iz;ksx fd;k tkrk gSA ;fn pØ ds :)ks"e 
izlkj Hkkx ds nkSjku xSl dk vk;ru V ls 32 V rd c<+rk gS] rc batu dh dk;Z {kerk gS 

      [AIEEE - 2010, 4/144, –1]  

 (1) 0.5 (2) 0.75 (3) 0.99 (4) 0.25 
 

12. 100g ikuh dks 30ºC ls 50ºC rd xeZ fd;k tkrk gSA ikuh ds lw{e çlkj dks ux.; ekudj] mldh vkUrfjd ÅtkZ 
esa ifjorZu gSA (ikuh dh fof'k"V Å"ek 4184 J/Kg/K gS)  :  [AIEEE - 2011, 4/120, –1] 

 (1) 4.2 kJ (2) 8.4 kJ (3) 84 kJ (4) 2.1 kJ 
 

13. rkieku T1 ,oa T2 ds chp dk;Z dj jgs ,d dkuksa batu dh n{krk 
1

6
 gSA tc  T2 dks 62 K ls ?kVk fn;k tkrk gS] 

rc bldh n{krk c<+dj 
1

3
 gks tkrh gSA rc] Øe'k% T1 ,oa T2 gS :  [AIEEE - 2011, 4/120, –1] 

 (1) 372 K vkSj 310 K (2) 372 K vkSj 330 K (3) 330 K vkSj 268 K (4) 310 K vkSj 248 K 
 

14. rhu vkn'kZ xSlksa] ftuds ije rkieku T1, T2 rFkk T3 gS] dks fefJr fd;k tkrk gSA muds v.kqvksa ds nzO;eku Øe'k% 
m1, m2 rFkk m3 vkSj v.kqvksa dh la[;k Øe'k% n1, n2 rFkk n3 gSA ;fn ÅtkZ dk {k; u gks] rc feJ.k dk rkieku 
gksxk     [AIEEE - 2011, 4/120, –1] 

 (1) 1 2 3(T T T )

3

 
 (2) 1 1 2 2 3 3

1 2 3

n T n T n T

n n n

 
 

  (3) 
2 2 2

1 1 2 2 3 3

1 1 2 2 3 3

n T n T n T

n T n T n T

 
 

  (4) 
2 2 2 2 2 2

1 1 2 2 3 3

1 1 2 2 3 3

n T n T n T

n T n T n T
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15. ,d Å"ekjks/kh crZu esa vkf.od æO;eku M vkSj fof'k"V Å"ek vuqikr okyh ,d vkn'kZ xSl gSA ;g pky v ls 
xfr'khy gS vkSj vpkud fojke voLFkk esa ykbZ tkrh gSA ;g eku ysa fd okrkoj.k esa Å"ek dh dksbZ gkfu ugha gksrh 
gS] rc xSl ds rkieku esa of̀) gksxh  :   [AIEEE - 2011, 4/120, –1] 

 (1) 2( 1)
Mv K

2( 1)R

 
 

 (2) 2( 1)
Mv K

2 R

 


 (3) 
2Mv

K
2R


 (4) 2( 1)

Mv K
2R

 
 

 

16. dqpkyd nhokjksa okys ,d ik=k dks okYo ls leaftr foHkktd }kjk nks ,dleku Hkkxksa esa ck¡Vk tkrk gSA ,d Hkkx dks 
nkc P rFkk rkieku T ij ,d vkn'kZ xSl ls Hkjk tkrk gS tcfd nwljs Hkkx esa fuokZr yk;k tkrk gSA ;fn okYo dks 
vpkud [kksy fn;k tk,] rc xSl dk nkc vkSj rkieki gksxk : 

     [AIEEE 2011, 11 May; 4/120, –1] 

 (1) 
P T

,
2 2

 (2) P, T (3) P, 
T

2
 (4) 

P

2
, T 

 

17. ghfy;e xSl ,d pØ ABCDA ls xqtjrh gSA  ABCDA nks levk;ruh; vkSj nks lenkch js[kkvksa ls cuk gS tSlk fd 
fp=k esa n'kkZ;k x;k gSA bl pØ dh n{krk gS (;g eku ysa fd xSl yxHkx vkn'kZ xSl gS) [AIEEE 2012 ; 4/120, –1] 

2P0

P0

V0 2V0

D
A

B C

 
 (1) 15.4% (2) 9.1% (3) 10.5% (4) 12.5% 

18. mijksDr p-v fp=k ,d vkn'kZ ,d ijek.kqd xSl ds lkFk dk;Z dj jgs ,d 
bfUtu ds Å"ekxfrd pØ dks n'kkZrk gSA ,d ,dy pØ esa L=kksr ls yh xbZ 
Å"ek dh ek=kk gS %           [JEE (Main) 2013, 4/120, –1] 

 (1) p0v0       (2) 0 0

13
p v

2

 
 
 

   

 (3) 0 0

11
p v

2

 
 
 

       (4) 4p0v0 
 

19. ,d Å/okZ/kj csyukdkj ik=k esa j[kh ,d vkn'kZ xSl ,d nzO;eku M ds Lora=k :i ls xfr'khy fiLVu dks vk/kkj nsrh 
gSA fiLVu vkSj csyu ds vuqizLFk ifjPNsn {ks=kQy ,dleku A gSaA tc fiLVu lkE;koLFkk esa gSa] rc xSl dk vk;ru 
V0 gSaa vkSj bldk nkc P0 gSA fiLVu dks blh lkE;koLFkk fLFkfr ls FkksM+k lk foLFkkfir fd;k tkrk gS vkSj fQj NksM+ 
fn;k tkrk gSA ;g eku ysa fd fudk; vius ifjos'k ls iw.kZr% jks/kh gSa rc fiLVu bl vkof̀Ùk dh ljy vkorZ xfr 
djsxkA    [JEE (Main) 2013, 4/120] 

 (1) 
1

2
0

0

A P

V M


  (2) 

1

2
0 0

2

V MP

A 
  (3) 

1

2

2

0

0

A P

MV


   (4) 

1

2
0

0

MV

A P
   

20. f}ijek.kqd vkn'kZ xSl dk ,d eksy pfØ; izfØ;k ABC ls xqtjrk gS tSlk fd fp=k 
esa n'kkZ;k x;k gSA izfØ;k BC :)ks"e gSA A, B ,oa C ds rkieku Øe'k% 400K, 800K 

,oa 600 K gSA lgh dFku pqfu;s 
 (1)  lEiw.kZ pØh; izfØ;k esa vkUrfjd ÅtkZ esa ifjorZu 250 R gSA 

 (2) izfØ;k CA esa vkUrfjd ÅtkZ esa ifjorZu 700 R gSA 

 (3) izfØ;k AB esa vkUrfjd ÅtkZ esa ifjorZu – 350 R gSA 

 (4) izfØ;k BC esa vkUrfjd ÅtkZ esa ifjorZu – 500 R gSA 
 

21. ,d [kqyh dk¡p dh uyh dks ikjs esa bl izdkj Mqcks;k tkrk gS fd ikjs ds Lrj lss 8 cm Åij dk¡p dh uyh dh 
yEckbZ gSA uyh ds [kqys fljs dks vc cUn dj lhy dj fn;k tkrk gS vkSj uyh dks Å/okZ/kj vfrfjDr 46 cm ls 
Åij mBk;k tkrk gSa uyh esa ikjs ds Åij ok;q LrEHk dh yEckbZ vc D;k gksxh ? (ok;qe.Myh; nkc = Hg dk  
76 cm)   [JEE (Main) 2014, 4/120, –1] 

 (1) 16 cm (2) 22 cm (3) 38 cm (4) 6 cm 
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22. fdlh xksyh; dks'k ('kSy) dh f=kT;k R gS vkSj bldk rki T gSa blds Hkhrj Ñf".kdk fofdj.kksa dks QksVksuksa dh ,d 

,slh vkn'kZ xSl ekuk tk ldrk gS ftldh izfr bdkbZ vk;ru vkUrfjd ÅtkZ u = 4U
T

V
 rFkk nkc P = 

1 U

3 V

 
 
 

 

gSA ;fn bl dks'k esa :n~/kks"e izlkj gks rks T rFkk R ds chp lEcU/k gksxk  [JEE (Main) 2015; 4/120, –1] 

 (1) T  e–R (2) T  e–3R  (3) T  1/R (4) T   1/R3  
 

23. ,d Bksl fiaM (oLrq) dh fLFkj Å"ek /kkfjrk 1 J/°C gSA bldks Å"edksa (Å"ek Hk.Mkjksa) ds lEidZ esa j[kdj fuEu nks 
izdkj ls xeZ fd;k tkrk gSA 

 (i) vuqØfed :i ls 2 Å"edksa ds lEidZ esa bl izdkj j[kdj fd izR;sd Å"ed leku ek=kk esa Å"ek nsrk gSA 

 (ii) vuqØfed :i ls 8 Å"edksa ds lEidZ esa bl izdkj j[kdj fd izR;sd Å"ed leku ek=k esa Å"ek nsrk gSA 

 nksuksa fLFkfr;ksa esa fiaM dk izkjfEHkd rki 100°C rFkk vfUre rki 200°C gSA rks bu nks fLFkfr;ksa esa fi.M dh ,UVªkWih 
esa ifjorZu gksxk, Øe'k%   [JEE (Main) 2015 ; 4/120, –1] 

 (1) n 2, 4n2  (2) n 2, n 2  (3) n 2, 2 n 2  (4) 2 n 2, 8 n 2  
 

24. ,d vkn'kZ xsSl fdlh cUn ¼lao`r½] fo;qDr ¼foyfxr½ d{k esa lhfer ¼j[kh½ gSA bl xSl esa :n~/kks"e izlkj gksus ij] 
blds v.kqvksa ds chp VDdj dk vkSlr dky ¼le;½ Vq ds vuqlkj c<+ tkrk gS] tgkW V xSl dk vk;ru gSA rks q dk 
eku gksxkA ( = CP/CV)   [JEE (Main) 2015 ; 4/120, –1] 

 (1) 
3 5

6

 
 (2) 

3 5

6

 
   (3) 

1

2

 
   (4) 

1

2

 
   

 

25. ,d vkn'kZ xSl mRØe.kh; LFkSfrd&dYi izØe ls xqtjrh gS rFkk mldh eksyj &Å"ek /kkfjrk C fLFkj jgrh gSA ;fn 
bl izØe esa mlds nkc P o vk;ru  V ds chp laca/k PVn = constant  gSA (Cp rFkk Cv  Øe'k% fLFkj nkc o fLFkj 
vk;ru ij Å"ek /kkfjrk gS) rc ‘n’ ds fy;s lehdj.k gSA [JEE (Main) 2016, 4/120, –1] 

 (1) 
p

V

C C
n

C C





 (2) 

p

V

C C
n

C C





 (3) V

p

C C
n

C C





 (4) 

p

V

C
n

C
  

26. ‘n’ eksy vkn'kZ xSl ,d izØe A B ls xqtjrh gS ¼fp=k nsf[k;s½ bl izØe ds nkSjku mldk vf/kdre~ rkieku gksxk  
     [JEE (Main) 2016, 4/120, –1] 

 P 

2P0 

P0 

A 

B 

V0 2V0 

V 

 

 (1) 0 03P V

2nR
 (2) 0 09P V

2nR
  (3) 0 09P V

nR
 (4) 0 09P V

4nR
 

 

27. fLFkj nkc rFkk fLFkj vk;ru ij fof'k"V Å"ek Cp rFkk Cv gS ik;k tkrk gS 
 gkbMªkstu ds fy;s Cp – Cv = a    ;       ukbVªkstu ds fy;s  Cp – Cv = b  

 a rFkk b ds chp dk lgh lEcU/k gksxkA      [JEE (Main) 2017, 4/120, –1] 
 (1) a = 28 b  (2) a = 1/14b  (3) a = b   (4) a = 14 b 
 

28. lw;Z dh fdj.kksa ls ,d [kqys gq, 30 m3 vk;ru okys dejs dk rkieku 17ºC ls 27ºC gks tkrk gSA dejs ds vUnj 
ok;qe.Myh; nkc 1 × 105 Pa gh jgrk gSA ;fn dejs ds vUnj v.kqvksa dh la[;k xeZ gksus ls igys ,oa ckn esa Øe'k% 
ni o nf gSa rks nf – ni dk eku gksxkA      [JEE (Main) 2017, 4/120, –1] 

 (1) – 2.5 × 1025  (2) – 1.61 × 1023 (3) 1.38 × 1023   (4) 2.5 × 1025 
 

29. fdlh ,dijek.kq vkn'kZ xSl ds 2 eksy 27°C rkieku ij V vk;ru ?ksjrs gSA xSl dk vk;ru :}ks"e izØe }kjk QSy 
dj 2V gks tkrk gSA xSl ds (a) vafre rkieku dk eku ,oa (b) mldh vkarfjd ÅtkZ esa ifjorZu dk eku gksxkA  

[JEE (Main) 2018; 4/120, –1] 
 (1) (a) 189 K  (b) –2.7 kJ  (2) (a) 195 K  (b) 2.7 kJ 
 (3) (a) 189 K  (b) 2.7 kJ  (4) (a) 195 K  (b) –2.7 kj 
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EXERCISE-1 

Hkkx - I 

[k.M+ (A) : 

A-1 'kwU;    A-2. 
2
0mv

N
 
  
 

 

[k.M+ (B) : 

B-1. 
50

3
V    B-2. H2, 1200 K  

B-3. 2P0 B-4. 06P

5
 B-5. 

112

250
 eksy  

B-6.  (i) 
1492

293
cm   (ii)  

320 13
1

293 4

    
 kg   

 

[k.M+ (C) :  

C-1. 31452
10

25


 K C-2. 2383

10
3 10

 kg-m/s 

C-3. 1 : 2    C-4. 1 : 2   
 

[k.M+ (D) : 

D-1. 32ºC  D-2.  196ºC  

D-3. U=
fnRT

2
=

f

2
PV = 

f

2
Patm . Vroom = fu;rkad  

 

[k.M+ (E) : 

E-1. –100 J  E-2. 1500 J   

E-3. 750 J  

E-4. nRT0 n 22 1 2

1 1 2

V nb V V
an

V nb V V

    
      

 

[k.M+ (F) : 

F-1. 60 cal F-2. 12 K F-3. 0.0091 J   

F-4. (i) 765 J  (ii) 
208

1921
  

F-5. 110 J  F-6.  (33600 + 0.02) J  

F-7. 
25

6
 J/cal   

F-8. (a) 120 K, 240 K, 480 K, 240 K,  

(b) 3500 J, 5000 J, 7000 J, 2500 J  

(c) –1000 J 
 

[k.M+ (G) : 

G-1. 
2

1 
 G-2. 2.5 R  G-3. 3R  

G-4. 4.2J/cal   

G-5. (a) 40 J     (b) 
9

500
eksy   (c) 

125

9
 J/mol–K   

(d) 
50

9
 J/mol–K 

G-6. 0.8 JK–1  G-7. 7 
 

[k.M+ (H) :  

H-1. Q – W H-2. 
3

2
 H-3. 128 

H-4. 32P H-5. 4/9 % 

H-6.  (a) 2  × 105  Pa  (b) 200 2 K  

(c) 40(2 – 2 ) J 

H-7. (a) 800 kPa, 100 K (b) 1600 kPa, 200 K  

H-8. 112 twy   

 

[k.M+ () :  

I-1. 
7

2
R I-2. 7.5 R  I-3. 1000 J   

 

[k.M+ (J) :  

J-1 66.6 %  J-2 2.8 × 106 twy  

J-3 373.3 K  J-4 879 kcal  

J-5 10.13  J-6 900 dSyksjh 

Hkkx - II 

[k.M+ (A) : 

A-1. (C)  A-2. (C) 

 

[k.M+ (B) : 

B-1. (A) B-2. (A) B-3. (C) 

B-4. (C) B-5. (C) B-6. (B) 
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[k.M+ (C) :  

C-1. (B)  C-2. (A) 

 

[k.M+ (D) : 

D-1. (A)  D-2. (C) D-3. (D) 

 

[k.M+ (E) : 

E-1. (D) E-2. (B) E-3. (C) 

E-4. (C) E-5. (B) E-6. (A) 

E-7. (C)  

 

[k.M+ (F) :  

F-1. (D) F-2. (B) F-3. (D) 

F-4. (B) F-5. (B) 
 

[k.M+ (G) : 

G-1. (D) G-2.  (C) G-3.  (B) 

G-4. (C) G-5. (C) G-6. (C) 

[k.M+ (H) : 

H-1. (B) H-2. (A) H-3. (A) 

H-4. (C) H-5. (A) H-6. (C) 

H-7. (B) H-8.  (B) H-9. (D) 

H-10. (D)  
 

[k.M+ () :  

-1. (C)  -2. (D) -3. (C) 

-4. (A) -5. (D) -6. (D) 

-7. (B)   
 

[k.M+ (J) :  

J-1.  (D) J-2. (C) J-3. (B) 

J-4. (A) J-5. (A) 
 

Hkkx - III 

1. (A)  p, r, s ; (B)  q ; (C)  p, r, s ; (D)  q, r 

2. (A)  p, s ;  (B)  s ; (C)  p, s ; (D)  q, r 
 

EXERCISE-2  

Hkkx - I  

1. (D) 2. (A)  3. (B) 

4. (D) 5. (D) 6. (D) 

7. (B) 8. (C) 9. (A) 

10. (A) 11. (A) 12. (C) 

13. (D) 14. (B) 15. (A) 

16. (B) 17. (B) 18. (B) 
 

Hkkx - II 

1. 33 2. 22 3. 5 
4. 75 5. 3  6. 12 

7. 9 8. 5 9. 2 

10. 15 11. 3 12. 9 
  

Hkkx - III 

1. (BC) 2. (CD) 3. (AB) 
4. (AD) 5. (ABCD) 6. (ABD) 

7. (AC) 8. (CD) 9. (AB) 

10. (ABCD) 11. (BD) 12. (BC) 

13. (BD) 14. (AB) 15. (BD)  

16. (CD) 17. (CD) 18. (BD) 

19. (BCD) 20. (CD) 

Hkkx - IV 

1. (C) 2. (D) 3. (B) 

4. (C) 5. (B) 6. (C) 

7. (B) 8. (A) 9. (A) 

10. (B) 

EXERCISE-3 
 

Hkkx - I 

1. (A) – s, (B) – p, r ; (C) – r ; (D) –  q, s 

2. (B) 

3. (C) 

4. (A)  (q); (B)   (p, r); (C)  p,s; (D)  (q, s) 

5. (BD) 6. (BD) 7. (D) 

8. (ABCD) 9. 4 10. (A)  

11. (A) – p,r,t , (B) – p,r  (C) – q,s,   (D) – r, t 

12. (D) 13. (D) 14 (D) 

15. (BCD) 16. (A) 17. 2 

18. (D) 19. (D) 20. (ABD) 
21. (ABC) 22. (C) 23. (A)  

24. (D) 25. (D) 26. (BCD) 

27. 900 J 28. (C) 

Hkkx - II 

1. (3) 2. (1) 3.   (2) 

4. (1) 5. (1) 6.   (1) 

7. (3) 8. (2) 9. (2) 

10. (1) 11. (2) 12. (2) 

13. (1) 14. (2) 15. (4) 

16. (4) 17. (1) 18. (2) 

19. (3) 20. (4) 21. (1) 

22. (3) 23. (2) 24. (3) 

25. (1) 26. (4) 27. (4) 
28. (1) 29. (1) 
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fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

1. V  vk;ru dk ,d ik=k fuokZr iEi }kjk [kkyh fd;k tkrk gSA izFke pj.k esa tc fiLVu ckgj [khpk tkrk gS] rks  
vk;ru V + V  gksrk gS] ;gk¡ V fudkyh x;h xSl dk vk;ru rFkk V csyu esa 'ks"k xSl dk vk;ru gSA nkc dks 
izkjfEHkd nkc dk 1/ xquk ?kVkusa ds fy;s fdrus pj.kksa dh vko';drk gksxh ? izØe lerkih; gS] ,oa xSl vkn'kZ gSA 

 

2. ,d ik=k dks [kkyh djrs le; nkc] [kkyh djus ds le; t ds Qyu ds :i esa Kkr djksA ik=k dk vk;ru V gS] 
izkjfEHkd nkc p0 gSA izØe lerkih; gS rFkk ik=k dks [kkyh djus dh nj C, nkc ij fuHkZj ugha djrh gSA 

 Note : [kkyh djus dh nj izfr ,adkd le; esa fuxZr xSl dk vk;ru gSA ml le; ij izkIr nkc ij bl vk;ru 
dks ekik x;k gSA 

 

3. fuEu izØeksa esa vkn'kZ xSl dk izkIr fd;k tk ldus okyk vf/kdre rkieku Kkr djksA  
 (a) p = p0 – V2 ; (b) p = p0e–V, ;gk¡] P0,  o /kukRed fLFkjkad gS] rFkk V ,d eksy xSl dk vk;ru gSA 
 

4.  fp=k esa n'kkZ;s vuqlkj ,d Å/oZ csyu ftldk vuqizLFk dkV A gS] esa 2 eksy vkn'kZ ,dijek.kqd 
xSl Hkjh gSA fiLVu ?k"kZ.kghu gS] rFkk bldk nzO;eku m gSA fdlh fuf'pr {k.k ij ,d fo|qr 
rkid ¼ghVj½ ,d gh fu;r nj q J/s ls xSl dks Å"ek iznku djrk gSA lenkch; fLFkfr esa 
fiLVu dk fu;r osx Kkr djksA lHkh nhokjsa (Boundaries) Å"ekjks/kh gaSA 

P0

m

q( )ghVj ls

 
 

5. nksuksa fljksa ij cUn ,d {kSfrt csyu ds vUnj ,d fiLVu LorU=krk&iwoZd xfr dj ldrk gSA csyu  ds vkUrfjd  
Hkkx dks fiLVu nks Hkkxksa esa foHkDr djrk gS] izR;sd Hkkx dk vk;ru V0 gS] buesa leku nkc P0 rFkk leku rki ij  
vkn'kZ xSl Hkjh gSA fiLVu dks lerkih; :i ls /khjs&/khjs pykdj ,d Hkkx dk vk;ru] nwljs Hkkx dh vis{kk  xquk 
djus ds fy;s fd;s dk;Z dk eku D;k gksxk ? 

 

6. 27º C ij ,d vkn'kZ ,dijek.kqd xSl ds nks eksy V vk;ru ?ksjrs gSaA xSl :)ks"e çØe }kjk 2V vk;ru rd 
çlkfjr gksrh gSA x.kuk dhft, : [JEE 1996, 5/100] 

 (i) xSl dk vfUre rki, (ii) xSl dh vkUrfjd ÅtkZ esa ifjorZu (iii) bl çfØ;k esa xSl }kjk fd;k x;k dk;ZA 

(ekuk R = 
25

3
J/mol-K) 

 

7. ,d Å/oZ [kks[kys csyu esa ,d vkn'kZ xSl Hkjh gSA csyu ds vUnj xSl ds lkFk ,d pyk;eku fiLVu ftldk 
vuqizLFk {ks=kQy 5 x 103 m2  rFkk nzO;eku 5 kg gS] yxk gSA vc] xSl dks 300 K ls 350 K rd /khjs&/khjs xeZ fd;k 
tkrk gS rFkk fiLVu 0.1 m Åij mBrk gSA vc fiLVu dks bl fLFkfr ij dl fn;k tkrk gS rFkk xSl dks iqu%  
300 K rd B.Mk fd;k tkrk gSA xeZ djus dh çfØ;k esa nh xbZ Å"ek ÅtkZ rFkk B.Mk djus esa {k; gqbZ ÅtkZ esa 
vUrj Kkr djksA [1 ok;qe.Myh; nkc = 105 N m2] [REE 1996, 5] 

 

8. ,d ijek.kqd ghfy;e xSl (vkn'kZ xSl ekurs gq,) ds 2 fdxzk0 uewus dks çfØ;k ABC ij rFkk leku xSl ds vU;  
2 fdxzk0 uewus dks çfØ;k ADC ij ys tkrs gSA ns[ksa fp=kA fn;k gS ghfy;e ds v.kq dk Hkkj = 4 

 

 (i) A, B, C vkSj D esa çR;sd voLFkk ij ghfy;e dk rkieku D;k gS ? 

 (ii) ckn esa D;k fdlh çdkj ;g crk;k tk ldrk gS fd fdl uewus dks çfØ;k ABC ij rFkk fdldks çfØ;k ADC 

ij ys tk;k x;kA vius mÙkj esa gk¡ ;k ugha fy[ks ? 

 (iii) ABC vkSj ADC esa çR;sd çfØ;k esa fdruh Å"ek mRiUu gqbZ \  [JEE 1997, 5/100] 
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9. ,d ,dijek.kqd vkn'kZ xSl ds nks eksy ,d csyu ds vUnj ,d Hkkjghu ,oe~ ?k"kZ.kjfgr fLçax }kjk 4 × 103 m2 

ifjPNsn ¼vuqizLFk dkV½ {ks=kQy ds fiLVu }kjk fufgr fd;s x;s gSA vkjEHk esa fLçax foJkUr voLFkk (relaxed state) 

eas gSA vc xSl dks csyu ds vUnj j[ks gq, oS|qr ghVj (electric heater) }kjk dqN nsj ds fy, xeZ fd;k tkrk gSA 
bl le; esa xSl çlkfjr gksrh gS rFkk fiLVu dks 0.10 m nwjh pykus esa 50 J twy dk;Z djrh gSA xSl ds rki esa  
50 K o`f) gksrh gSA fLçax fu;rakd ,oe~ ghVj }kjk çnÙk Å"ek dh x.kuk djksA Patm = 1 × 105 N/m2.  

R = 8.314 J/mol-K [REE 1997, 5]  
 

10. nks Å"ekjks/kh crZu A rFkk B  ,d vkn'kZ ,dijek.kqd xSl ls Hkjs gSaA ,d NksVh ufydk ftlesa okYo yxk gS] bu nksuksa 
crZuksa dks tksM+rh gSA çkjfEHkd voLFkk esa crZu A esa 2 yhVj xSl 300 K rki o 2 × 105 N m2 nkc ij rFkk crZu B 

esa 4 yhVj xSl 350 K rki o 4 × 105 Nm–2 nkc ij Hkjh xbZ gSA okYo dks [kksy nsus ij iwjk fudk; nkc rFkk rki 

esa larqfyr gks tkrk gSA u;s nkc rFkk rki dh x.kuk dhft,A (R = 
25

3
 J/mol-K) [REE 1997, 5] 

 

11. ,d f}ijek.kqd vkn'kZ xSl ( = 1.4) dk ,d eksy fcUnq A ls vkjEHk dj ,d pØh; çfØ;k (cyclic process) ij ys 
tkrs gSA çfØ;k A  B :)ks"e lEihM+u gSA BC lenkch; izlkj (isobaric expansion) gSA C  D :)ks"e çlkj 

gS rFkk D  A le vk;ru çfØ;k (isochoric) (P-V vkjs[k esa n'kkZ;s vuqlkj) gSA vk;ru ds vuqikr A

B

V

V
 = 16 

rFkk C

B

V

V
 = 2 rFkk A ij rki TA = 300 K gSA fcUnqvksa B o D ij xSl ds rki Kkr djks rFkk pØ dh n{krk 

(efficiency) Kkr djksA [JEE 1997, 5/100] 

 
 

12. ,d ,dijek.kqd vkn'kZ xSl ds ,d eksy dks fp=k ds vuqlkj pØh; çfØ;k  ABCA  ij ys tkrs gSA x.kuk djksA 

 
 (a) xSl }kjk fd;k x;k dk;Z  
 (b) ekxZ CA ij xSl }kjk eqDr dh x;h Å"ek rFkk ekxZ AB ij xSl }kjk vo'kksf"kr Å"ek ; 

 (c) ekxZ BC ij xSl }kjk vo'kksf"kr dqy Å"ek ;  

 (d) iw.kZ pØ esa xSl }kjk çkIr fd;k x;k vf/kdre rkiA [JEE1998, 8/200] 
 

13.  nks eksy ,dijek.kqd vkn'kZ xSl dk çkjEHk esa nkc P1 rFkk vk;ru V1 gSA blds vk;ru dks V2 rd :)ks"e lEihM+u 

}kjk fd;k tkrk gSA fQj bldks fu;r vk;ru V2 ij  Q Å"ek nh tkrh gSA 

 (a) iwjh çfØ;k dks P-V vkjs[k ij fpf=kr dhft,A 

 (b) xSl }kjk fd;k x;k dqy dk;Z bldh vkUrfjd ÅtkZ esa dqy ifjorZu rFkk bldk vfUre rki Kkr dhft,A 

    [JEE 1999, 2 + 8 / 200] 
 

14.  ,d Hkkjghu fiLVu ,d Å"eh;&jks/kh csyu dks nks Hkkxksa esa foHkkftr djrk gS ftuds vk;ru V rFkk 3V gSA 2 eksy 

vkn'kZ xSl P = 2 ok;qe.Myh; nkc ij V = 1 yhVj okys Hkkx esa Hkjh gSA flys.Mj dk nwljk Hkkx fuokZfrr dj fn;k 

x;k gSA vc fiLVu dks NksM+ fn;k tkrk gS ftlls fd xSl QSydj iwjs flys.Mj esa Hkj tkrh gSA fiLVu dks iqu% 

nckdj çkjfEHkd fLFkfr esa yk;k tkrk gSA bl çfØ;k esa xSl dh vkUrfjd ÅtkZ esa o`f) rFkk xSl ds vfUre rki dh 

x.kuk dhft,A xSl dh fof'k"V Å"ekvksa dk vuqikr   = 1.5 gSA   [REE -1999] 
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15. leku vk;ru V0/2 okys nks ik=k A rFkk B ,d iryh ufydk }kjk tksMs+ tkrs gSa] ftldks ,d okYo }kjk can fd;k 

tk ldrk gSA ik=kks esa fiLVu yxs gq, gSa ftuds }kjk budk vk;ru cnyk tk ldrk gSA izkjEHk esa okYo [kqyk gS rFkk 

ik=k esa ,d vkn'kZ xSl (Cp/Cv = ) ok;qe.Myh; nkc P0 rFkk ok;qe.Myh; rki 2T0 ij Hkjh gSaA ik=k A dh nhokjs a 

Å"ek lqxzkgh ¼vR;Ur pkydrk okyh½ gS rFkk ik=k B dh nhokjsa Å"ekjks/kh (Å"eh; dqpkyd) gSA vc okYo dks cUn 

djrs gSa rFkk fiLVuksa dks /khjs&/khjs [khapdj ik=kks dk vk;ru ewy vk;ru dk nqxquk djrs gSaA (a) nksuksa ik=kksa esa rki 

,oa nkc Kkr djks (b) vc okYo dks i;kZIr le; rd [kksyrs gSa ftlls xSlsa mHk;fu"B rki ,oa nkc izkIr djrh gSA 

u;s rki ,oa nkc dk eku Kkr dfj;sA 
   

16. fp=k esa 2V0 vk;ru dh Å"ekjks/kh csyukdkj ufydk n'kkZ;h x;h gSa] ftldks ?k"kZ.k jfgr Å"ekjks/kh foHkktd }kjk nks 

cjkcj Hkkxksa esa cakVk x;k gSA ,d vkn'kZ xSl dks nkc P1 rFkk rki T1 ij ck;s Hkkx esa Hkjrs gSa rFkk nkc P2 rFkk rki  

T2 ij nka;s Hkkx esa Hkjrs gSaA Cp/Cv = ] nksuks xSlksa ds fy, leku gSA foHkktd dks /khjs /khjs f[kldk dj ml fLFkfr 

esa NksM+rs gSa tgka ;s lkE;koLFkk esa jgsA Kkr dfj;s – (a) nksuks Hkkxksa ds vfUre vk;ru (b) ck;s Hkkx esa xSl dks nh 

xbZ Å"ek (c) xSlksa dk vfUre mHk;fu"V nkcA 

 
 

17. n'kkZ;s fp=k esa {ksfrtr% j[kh dkap dh ufydk esa dsUnzh; 20 cm Hkkx esa ikjk Hkjk gSA bl ufydk ds nksuks fljks ij 

27ºC  rki gS rFkk buesa 76 cm ikjs ds nkc ij ok;q Hkjh gqbZ gSA vc ,d fljs ds ok;q LrEHk dks 0ºC rki ij rFkk 

nwljs fljs dh ok;q dks 127ºC rki ij j[kk tkrk gSA B.Ms fljs dh vksj ok;q LrEHk dh ubZ yEckbZ Kkr dfj;sA ikjs 

o ufydk ds vk;ru esa ifjorZu ux.; ekfu;sA 

 
 

18. fp=kkuqlkj 2V0 vk;ru dh csyukdkj V~;wc esa] ftldh nhokjs :)ks"e gS] blesa vkn'kZ ,dyijek.fod xSl Hkjh gqbZ 

gSA ;g ufydk ,d fLFkj vfr pkyd nhokj }kjk nks leku Hkkxksa esa foHkkftr gSA izkjEHk esa ck;h vksj nkc rFkk rki 

P0, T0  rFkk nak;h vksj 2P0, 2T0 gSA fudk; dks i;kZIr le; rd NksMus ij nksuks Hkkxks dk rki leku gks tkrk gSA  

 
 (a) xSl }kjk nka;s Hkkx ij fdruk dk;Z fd;k x;kA 
 (b) nksuksa vksj vfUre nkc dh x.kuk dhft,A 
 (c) vfUre lkE; rkieku dh x.kuk dhft,A  

 (d) nkWa;h Hkkx dh xSl ls cka;h Hkkx dh rjQ fdruh Å"ek izokfgr gqbZ gSA 
 

19. vkn'kZ xSl (Cp/Cv =) ds fn;s x;s uewus dks ysa ftlds izkjfEHkd nkc P0 rFkk vk;ru V0 gSA  
 (a) xSl dks lerkih :i ls nkc 2P0 rd ys tkrs gS rFkk fQj bls :)ks"e :i ls nkc 4P0 rd ys tkrs gSA vfUre 

vk;ru Kkr dhft;sA  

 (b) xSl dks iqu% izkjfEHkd voLFkk rd ykrs gSaA fQj bls :)ks"e :i ls nkc 2P0 rd ys tkrs gSa rFkk ;gka ls bls 
lerkih :i ls  4P0 nkc ij ys tkrs gSA vfUre vk;ru Kkr djksA  

 

20. leku xSal ds nks izfrn'kZ A rFkk B ds vk;ru ,oa nkc leku gSaA xSl izfrn'kZ A dks lerkih :i ls izkjfEHkd vk;ru 
ds pkj xqus vk;ru rd izlkfjr djrs gSa rFkk xSl izfrn'kZ B dks :)ks"e :i ls nqxqus vk;ru rd izlkfjr djrs gSA 
;fn lerkih izØe esa] :)ks"e izfØ;k ls nqxquk dk;Z djuk iM+rk gS rks n'kkZb;s dh  fuEu lehdj.k dks lUrq"V 
djsxk 1 – 21– = (–1) n2. 
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21.  ,d dkuksZ batu pØ fp=k (2) esa n'kkZ;k x;k gSA pØ rki TH = T0 rFkk TL = T0 ( > 1) ds e/; dk;Z djrk gSA voLFkk 

1 rFkk 3 ij U;wure rFkk vf/kdre vk;ru Øe'k% V0 rFkk nV0 gSA pØ vknZ'k xSl ds ,d eksy ds fy, iz;qDr fd;k x;k 

gS rFkk CP /CV = gSA ;gk¡ CP rFkk CV Øe'k% fu;r nkc rFkk fu;r vk;ru ij fof'k"V Å"ek;sa gSA lHkh mRrjksa dks fn;s 

x;s izkpy {, n, T0, V0, ?} rFkk lkoZf=kd xSl fu;rkad R ds inksa eas O;Dr fdft,saA [Olympiad 2011] 

 

 (a) lHkh voLFkkvksa ds fy, P, V, T Kkr djks 

 (b) izR;sd izØe esa batu }kjk fd;k x;k dk;Z W12, W23, W34, W41 Kkr djksaA 

 (c) pØ esa vo'kksf"kr Å"ek Q Kkr djks 

 

22. ,d Å"eh; dqpkyd fiLVu vpkyd ik=k dks nks Hkkxksa esa foHkkftr djrk gSA nka;s Hkkx esa vk;ru rki o nkc Øe'k% 

2V, T rFkk 2P gS] tcfd cka;s Hkkx esa ;g Øe'k% V, T rFkk P gSA nksuks Hkkxks ds dqy fudk; esa dqy eksy 5 eksy 

gSA¼nksuksa Hkkx esa leku eksyj æO;eku½ ;fn fiLVu LorU=krkiwoZd fQlyrk gS] vkSj vfUre lkE;koLFkk esa nka;sa Hkkx dk 

vk;ru 
xV

5
 gSA rks x dk eku crkb;s A  

 

23. ckny fuekZ.k 'krZ  

 ckny fuekZ.k ds ljyhd`r izfr:i ij fopkj djrs gSA i`Foh ds lrg ds lEidZ esa fLFkr xeZ gok ikuh dh ok"i 

j[krh gSA ;g gok rc rd laofgr gksrh gS] tc rd fd ikuh dh ok"i blds lr`Ir nkc dks izkIr ugh dj ysrhA tc 

;g ?kVhr gksrk gS rc ikuh dh ok"i la?kfur gksuk izkjEHk djrh gS rFkk cwan dk fuekZ.k gksuk izkjEHk gksrk gSA ge og 

ÅpkbZ Kkr djuk pkgrs gS tgka ;g ?kfVr gksrk gSA ge ;g ekurs gS fd ok;q e.My] f}ijekf.od xSls vkWDlhtu 

rFkk ukWbVªkstu ls feydj cuh gksrh gS ftuds nzO;eku vuqikr Øe'k% 21:79 gSA ge iqu% ;g ekurs gS fd ok;qe.My 

vknZ'k xSls gS] g xq:fRo; Roj.k fu;r gS rFkk ok;q izØe :)ks"e gSA bu ifjdYiukvksa ds vUrxZr ge iznf'kZr dj 

ldrs gS fd nkc fuEu izdkj fn;k tkrk gS             [OLYMPIAD 2012] 

  0
0

0

T z
p p

T


  

  
 

 

 ;gka p0 rFkk T0 leqnzh Lrj (z = 0) ij] Øe'k% nkc rFkk rki gSA O;frr nj gS (i`Foh dh lrg ds Åij z Å¡pkbZ ds 

lkFk rki esa ifjoZru dk ifjek.k vFkkZr  > 0).        

  (a)  , R, g rFkk ma ds inksa esa O;frr nj ds fy, O;atd izkIr fdft,A ;gka fu;r nkc rFkk fu;r vk;ru ij 

fof'k"V Å"ekvksa dk vuqikr gSA R, xSl fu;rkad rFkk ma vkisf{kd eksyj nzO;eku gS   

 (b) tc ge ,d fdyksehVj dh ÅpkbZ ij p<+rs gS rc rki esa ifjorZu x.kuk fdft,A 

 (c)  iznf'kZr fdft, fd ÅpkbZ ds lkFk nkc dh fuHkZrk lehdj.k (1) }kjk nh tkrh gSA ds inksa ?kkrkad ds fy, 

O;atd Kkr djksA  

 (d)  bl izfr:i ds vuqlkj fdl ÅpkbZ rd ok;qe.My mifLFkr gSA T0 = 300 K rFkk p0 = 1 atm fyft,A  
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24. ;g lHkh cgqr vPNs ls tkurs gS fd cUn dejs dk rkieku c<+ tkrk gS] ;fn blds vUnj jsfÝtjsVj dk fLop pkyq 
gSA ysg (yn~nk[k) esa ,d >ksiM+h ds vUnj ,d jsfÝtjsVj mi[k.M+ Tc rkieku ij LFkkfir fd;k tkrk gSA ok;qe.My 
(>ksiM+h ds ckgj dk {ks=k) dks fu;r rkieku T0 dk fo'kky Å"ed flad ekuk tk ldrk gSA >ksiM+h dh nhokj ,oa 
jsfÝtjsVj dk mi[k.M+ pkyd gaSA jsfÝtjsVj mi[k.M+ dk rkieku ,d lfEiM+d b±tu dh lgk;rk ls Tc ij cuk;s 
j[krs gSA ge layXu fp=k dh lgk;rk ls jsfÝtjsVj b±tu dh dk;Z iz.kkyh ,oa Å"ek izokg dks le>rs gSA 

 

T C Q C 

Q C 
W 

Q H 

T H T O 

 
 og~n oxZ ls iznf'kZr jsfÝtjsVj mi[k.M+ ls dejs esa izfr ,dkad le; esa vUnj vkus okyh Å"ek Qc gSA izfr ,dkad 

le; eas leku Å"ek Qc b±tu (laihM+d Hkh dgykrk gS ,oa NksVs oxZ }kjk n'kkZ;k x;k gS) }kjk ckgj [khaph tkrh gSA 
laihM+d W dk;Z djrk gS ,oa >ksiM+h eas izfr ,dkad le; QH Å"ek R;kxrk gSA mi[k.M+ rFkk >ksiM+h dh nhokjksa dh 
Å"eh; pkydrk (okWV@dsfYou ek=kd esa) Øe'k% Kc rFkk KH gSA cgqr yEcs le; i'pkr~ ;g ik;k tkrk gS fd >ksiM+h 
dk rkieku TH gSA laihM+d ,d mRØe.kh; dkWuksZV b±tu dh rjg dk;Z dj jgk gS ,oa ;g Å"ek pkyu izfØ;k esa Hkkx 
ugha ysrk gSA  [Olympiad 2014] 

 (a)  >ksiM+h nhokj ,oa jsfÝtjsVj mi[k.M+ ds fy, Å"ek pkyu dk fu;e fyf[k,A 

 (b) ge foekghu jkf'k;k¡ k = KH/Kc, h = TH/To rFkk c = Tc/To dks ifjHkkf"kr djrs gSA h dks c rFkk k ds inksa esa O;Dr dhft,A 
 (c) LFkk;h rkieku TH dh x.kuk dhft,A fn;k gqvk gS To = 280.0 K, Tc = 252.0 K rFkk k = 0.90A 

 (d) vc >ksiM+h ds vUnj ,d vU; le:i jsfÝtjsVj j[kk tkrk gSA Tc rFkk To ifjofrZr ugha gksrs] ysfdu >ksiM+h dk 
rkieku TH ls ifjofrZr gksdj T’H gks tkrk gSA >ksiM+h ,oa nks ,dleku jsfÝtjsVj mi[k.M+ esa ls ,d ds fy, 
Å"ek pkyu dk fu;e fyf[k,A 

 (e) ekfu, fd foekghu jkf'k;k¡ k rFkk c ifjofrZr ugha gksrh gSA ekuk h = TH 
/To gSA hds fy, O;atd izkIr dhft,A 
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 K ~– 338.71 K  

11. TB = 600 × 23/5 K, TD = 1200 × 2-3/5 K,  = 61.37% 
12. (a) P0V0  (b) 5/2P0V0, 3P0V0 (c) 1/2P0V0 (d) 25P0V0/8R 
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14.  400 J, 24 K  15. (a) ik=k A esa 2T0, 0p

2
 rFkk ik=k B es 0

–2

T

2 , p0/2  (b) 2T0, P0/2 

16. (a) 
1/ 1/

1 0 2 02p V 2p V
,

A A

 

, (b) 'kwU;, (c) (A/2) tgk¡ A = p1
1/ +p2 1/  17.  = 

21840
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cm 

18. (a) 'kwU;  (b) ck;ha rjQ 
03P

2
 rFkk nk;ha rjQ 03P

2
 (c) 03T

2
  (d) 0 03P V
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 izR;sd fLFkfr esa   

20. xSl A }kjk lerkih izfØ;k esa fd;k x;k dk;Z WA =  P0 V0 n 0
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22. 12  

23. (a)  = 
dT

dz
 = amT 1 ( 1)

g g
P R

          
   (b) rki esa ifjorZu = 9.9 Kelvin 

 (c) rqyuk djus ij 
1


 

 
      (d) z  = 0T


= 

300

9.9
 = 30.3 km 

24. (a) >ksiM+h ds fy, QH – QC = KH (TH – To).   jsfÝtjsVj mi[k.M+ ds fy,: Qc = Kc (TH – Tc) 

 (b) h2 – h(2c + kc) + c2 + kc = 0 ;  h =  
2 2(2c kc) (2c kc) 4(c kc)

2

    
 

 (c) h = 1.02 ((_.kkRed fpUg dk p;u djus ij)      TH = 284.7K 

          

 (d) >ksiM+h ds fy, : 2(QH  – QH) = KH (TH 
– To) 

 jsfÝtjsVj mi[k.M+ ds fy, : Qc 
 = Kc(TH – Tc)   

 (e) h2 – h 2k k
2c c c c 0

2 2
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2
2k k k

2c c 2c c 4 c c
2 2 2
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