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dSyksjhfefr ,oa rkih; izlkj 

———————————————————————————————————  
1. Å"ek 
 fdUgha nks oLrqvksa ;k oLrq ds nks Hkkxks ds e/; rkikUrj ds dkj.k ÅtkZ dk LFkkukUrj.k Å"ek dgykrk gSA vr% Å"ek] 

ÅtkZ dk :i gSA ;g lapj.k ÅtkZ gS tks rkikUrj ds dkj.k gksrh gSA LFkkukUrj.k gksus ds i'pkr~ ;g xzg.k djus 
okyh oLrq dh vkUrfjd ÅtkZ esa ifjofrZr gks tkrh gSA ;g le> vkuk pkfg;s fd Å"ek dk vFkZ flQZ ÅtkZ lapj.k 
ls gSA oLrq dh Å"ek ;k oLrq esa Å"ek tSls 'kCn vFkZghu gSA  

 
A B Å"ek 

T > T 
12 T 2 

 
 tc ge dgrs gS oLrq dks xeZ fd;k x;k gS bldk eryc blds v.kq T;knk xfrt ÅtkZ ds lkFk xfr dj jgsa gSA  
 Å"ek ÅtkZ dh S.. bdkbZ twy (J) gSA bldh nwljh lekU; bdkbZ dSyksjh gSA    

 1 dSyksjh = 4.18 twy 

 1 dSyksjh % 1 xzke ty ds rkieku dks ok;qe.Myh; nkc ij 14.5°C ls 15.5°C rd c<+kus esa vko';d m"ek dh ek=kk 
dks 1 dSyksjh dgrs gSaA  

 

 1.1 Å"ek dk ;kaf=kd rqY;kad % 
 iqjkus le; esa Å"ek dks ÅtkZ ds :i esa ugha igpkuk x;k FkkA Å"ek dks fdlh oLrq dk rkieku c<+kus ;k bldh 

voLFkk cnyus ds fy;s vko';d ekuk tkrk FkkA dSyksjh dks Å"ek dh bdkbZ ifjHkkf"kr fd;k x;k FkkA ^^rki dks 
fudk; ij ;kaf=kd dk;Z djds Hkh c<+k;k tk ldrk gS** bl ckr dks fl) djus ds fy;s dbZ iz;ksx fd;s x;sA bu 
iz;ksxks ls ;g irk pyk fd Å"ek ;kaf=kd ÅtkZ ds rqY; gS vkSj ekik x;k ,d dSyksjh fdruh ;kaf=kd ÅtkZ ds rqY; 
gSA ;fn ;kkaf=kd dk;Z W ds dkj.k H Å"ek ds leku rki ifjorZu gksrk rks ge fy[k ldrs gS 

   W = JH 

 tgk¡ J Å"ek dk ;kaf=kd rqY;kad dgykrk gSA J twy@dSykjh esa ifjHkkf"kr fd;k tkrk gSA J dk eku ;g n'kkZrk gS fd 
1 xzke ikuh dk rkieku 1°C ls c<+kus ds fy;s fdrus ;kaf=kd dk;Z dh vko';drk gSA   

 

 
Example 1.  10 eh- fxjus ds i'pkr~ 10 fdxzk ikuh dh fLFkfrt ÅtkZ esa fdruk ifjorZu gksrk gS ¼dSykjh esa½ ? 

Solution :  fLFkfrt ÅtkZ esa vUrj U = mgh = 10 × 10 × 10 = 1000 J = 
1000

4.186
 cal   Ans. 

———————————————————————————————————  
2. fof'k"V Å"ek % 
 fdlh inkFkZ dk rkieku 1ºC ls c<+kus ;k ?kVkus ds fy;s blds bdkbZ nzO;eku }kjk yh x;h ;k fudkyh x;h Å"ek 

ml inkFkZ dh fof'k"V Å"ek dgykrh gSA 

 tc ,d oLrq dks xeZ fd;k tkrk gS rks ;g Å"ek xzg.k djrh gSA nwljh rjQ tc oLrq B.Mh gksrh gS rks Å"ek dk 
R;kx djrh gSA Å"ek dk xzg.k ;k R;kx lh/ks lekuqikrh gksrk gS %  

 (a) oLrq ds nzO;eku ds Q  m  

 (b) oLrq ds rkieku esa fxjkoV ;k p<+ko ij  Q   T 

      Q  m  T     ;k    Q =  m s  T 

  rFkk    dQ = m s d T   ;k      Q = m s d T. 

  tgk¡ s ,d fu;rkad gS tks oLrq dh fof'k"V Å"ek ds :i esa tkuk tkrk gS 

  s =
Q

m T
. ¼S.. bdkbZ twy@fdxzk&dsfYou rFkk C.G.S bdkbZ dSyksjh@xzke °C.½  

  ikuh dh fof'k"V Å"ek  : S = 4200 J/kgºC = 1000 cal/kgºC  = 1 Kcal/kgºC  = 1 cal/gmºC 

  Hkki dh fof'k"V Å"ek = ikuh dh fof'k"V Å"ek dh vk/kh = cQZ dh fof'k"V Å"ek  
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Example 2.  1 fdxzk ikuh dk rkeiku 20ºC ls c<+kus ds fy;s fdruh Å"ek pkfg;sA 

Solution :  vko';d Å"ek = Q = ms= 1 × 20 = 20 Kcal. 

     S = 1 cal/gmºC = 1 Kcal/kgºC 

———————————————————————————————————  
2.1  Å"ek /kkfjrk ;k rkih; /kkfjrk : 

 oLrq dh Å"ek /kkfjrk bl izdkj ifjHkkf"kr gS fd oLrq dk rki 1° c<kus ds fy, vko';d Å"ek dh ek=kk gSA ;fn 

oLrq dk nzO;eku 'm' o fof'k"V Å"ek 's' gSA rc  

 Å"ek /kkfjrk = m s. 

 Å"ek /kkfjrk dh bdkbZ CGS i}fr esa  cal ºC1; SI i}fr esa   JK1   gSA  
 

2.2 egRoiw.kZ fcUnq % 

 (a) ge tkurs gS s = 
Q

m T
, ;fn inkFkZ esa voLFkk ifjorZu gksrk gS tks fu;r rki (T = 0) ij gksrk gS rks s = Q/0 = A 

vr% fdlh inkFkZ dh fof'k"V Å"ek tc ;g fLFkj rki ij mcy ;k fi?ky jgk gks rks vuUr gksrh gSA 

 (b) ;fn fdlh inkFkZ dk rkieku fcuk Å"ek LFkkukUrj.k ds ifjorZu (Q = 0) gks rks s =
Q

m T
= 0A ;fn fdlh nzo 

dks FkeZl esa fgyk;k tkrk gS rks bldk rkieku fcuk fdlh Å"ek LFkkukUrj.k ds ifjofrZr gksrk gS vkSj FkeZl esa 

nzo dh fof'k"V Å"ek 'kwU; gksrh gSA 

 (c) lr`aIr ikuh dh ok"i dk rkieku c<+kus ds fy;s Å"ek (Q) dks fudkyk tkrk gSA blfy;s lra`Ir ok"i dh fof'k"V 

Å"ek _.kkRed gksrh gS ¼;g flQZ vkidh tkudkjh ds fy;s gS dkslZ esa ugha gSa½ 

 (d) xzkQ esa ,d ok;qe.Myh; nkc ij ikuh dh fof'k"V Å"ek dk ty ds lkFk vYi ifjorZu n'kkZ;k x;k gSA ;g 

ifjorZu 0 ls 100ºC rd vUrjky esa 1% ls Hkh de gksrk gSA  

 

2.3 fof'k"V Å"ek o ty rqY;kad esa lEcU/k % 

 ;g ikuh dh ml ek=kk ds leku gksrh gS ftlesa oLrq ds leku rki of̀) ds fy, leku Å"ek dh vko';drk gksrh gSA  

 ms T = mW sW T  mW = 
W

ms

s
 

 dSyksjh esa sW = 1   mW = ms  

 mw dks W ls Hkh iznf'kZr djrs gSaA 

 vr%  W = ms.  

2.4 voLFkk ifjorZu % 
 voLFkk ifjorZu ds fy;s vko';d Å"ek  

 Q = mL, L = xqIr Å"ek 
 xqIr Å"ek (L):  fdlh inkFkZ dks fu;r rkieku ij voLFkk ifjorZu ds fy;s vko';d Å"ek xqIr Å"ek dgykrh gSA 

 xyu dh xqIr Å"ek (Lf ) : fdlh Bksl dks ,d ok;qe.Myh; nkc ij nzo esa ifjorZu ds fy, nh x;h Å"ek xyu dh 
xqIr Å"ek dgykrh gSA cQZ dh xyu dh xqIr Å"ek 80 fd- dSyksjh/fdxzk gSA 
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 ok"iu dh xqIr Å"ek (Lv) : fdlh nzo dks ,d ok;qe.Myh; nkc o DoFkukad ij ok"i esa cnyus ds fy;s vko';d 

Å"ek ok"iu dh xqIr Å"ek dgykrh gSA ikuh dh ok"iu dh xqIr Å"ek 540 fd- dSyksjh/fdxzk gSA 

 cQZ dh xqIr Å"ek : L = 80 cal/gm = 80 Kcal/kg = 4200 × 80 J/kg 

 ok"i dh xqIr Å"ek :  L = 540 cal/gm = 540 Kcal/kg = 4200 × 540 J/kg  

 fp=k esa voLFkk ifjorZu dks fofHkUu js[kkvks }kjk n'kkZ;k x;k gSA  

 OA  Bksl voLFkk,   AB  Bksl + nzo voLFkk (voLFkk ifjorZu)   

 BC  nzo voLFkk,   CD  nzo + ok"i voLFkk (voLFkk ifjorZu)   

 DE  ok"i voLFkk 

 Q = msT 

 <ky = 
T

Q




= 
1

ms
  

T

Q




  
1

s
 

 

 tgk¡ inkFkZ ds fn;s x;s nzO;eku (m) ds fy, ] T – Q xzkQ dk fu;r <ky] fof'k"V Å"ek ds O;qRØekuqikrh gSA ;fn 

fn;s x;s fp=k esa&  

 (<ky) OA > (<ky) DE  

 rc (s)OA < (s)DE 

 tc  Q = mL 

 ;fn  (AB dh yEckbZ) > (CD dh yEckbZ) 

 rc (AB dh xqIr Å"ek) > (CD dh xqIr Å"ek) 

 
Example 3.  200°C dh 1 fdxzk Hkki dks –20ºC dh cQZ esa cnyus es fdruh Å"ek eqDr gksxhA  

Solution :  vko';d Å"ek Q = ok"i dks 200 ºC ls 100ºC vkus esa eqDr Å"ek +  ok"i dks 100º C ikuh esa cnyus esa 

Å"ek +  ikuh dks 100º ls 0ºC ikuh +  Å"ek dks 0 ºC ls – 20ºC rd cQZ esa cnyus esa Å"ek  

   Q = 1 × 
1

2
× 100 + 540 × 1 + 1 × 1 × 100 + 1 × 80 + 1 × 

1

2
 × 20 = 780 Kcal. 

 

———————————————————————————————————  

3. dSyksjhfefr %  

 Å"ek xfrdh dh og 'kk[kk ftlesa Å"ek ekiu dk v/;;u fd;k tkrk gS dSyksjhfefr dgykrh gSA ,d lk/kkj.k 

dSyksjh ehVj dkWij dk cuk;k tkrk gS rFkk leku /kkrq dk foyksMd cukrs gSA ik=k dks ydM+h ds cDls esa j[krs gSa 

rkfd ;g vkl&ikl ds okrkoj.k ls foyfxr jgsA rkiekih dh lgk;rk ls bldk rkieku Kkr djrs gSA fofHkUu 

rkiekuksa ds inkFkZ dSyksjhehVj esa ijLij lEidZ esa vkrs gSaA ifj.kkeLo:i inkFkZ vkil esa rFkk dSyksjh ehVj ds lkFk 

Å"ek dk vknku&iznku djrs gSA okrkoj.k ls Å"ek dk vknku&iznku ux.; ekurs gSA 

3.1 feJ.k dk fu;e %  

 tc nks vyx&vyx rkiØe okys inkFkksZ dks vkil esa feyk;k tkrk gS rks muds chp Å"ek dk vknku&iznku rc rd 

pyrk gS tc rc mudk rkieku cjkcj u gks tk;sA bl rkieku dks feJ.k dk rkieku dgrs gSA  

feJ.k dk rki = Tm

(T  > T )1 2

m , s , T2 2 2m , s , T1 1 1

 
 ;gk¡ ,d inkFkZ }kjk yh x;h Å"ek = nwljs ds }kjk nh x;h Å"ek 

   m1 s1 (T1  Tm) = m2 s2 (Tm  T2)  
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Example 4.  ,d yksgs ds 2 kg nzO;eku okys CykWd dks 10 m eh Å¡pkbZ ls fxjkrs gSA /kjkry ls Vdjkus ds ckn bldh  

25% ÅtkZ okrkoj.k esa pyh tkrh gSA rks CykWd dk rkieku fdruk c<sxk (fof'k"V Å"ek 470 J/kg ºC) 

Solution :  mS = 
1

4
 mgh   =

10 10

4 470




  

———————————————————————————————————  
 Å"ek xfrdh dk 'kwU;kadh fu;e %  

 ;fn nks oLrq,sa A rFkk B vyx&vyx rhljh oLrq C ds lkFk rkih; lkE;koLFkk esa gks rks oLrq,sa A rFkk B ,d nwljs 
ds lkFk Hkh rkih; lkE;koLFkk esa gksrh gSA  

 

Example 5.  rhu leku nzO;eku ds fofHkUu nzo A, B, rFkk C dk rkieku Øe'k% 10ºC 15ºC o 20ºC gSA tc A o B 

feykrs gS rks rkieku 13ºC vkSj tc B o C dks feykrs rks rkieku 16ºC gksrk gS tc A o C dks feyk;sxas 
rks rkieku D;k gksxkA  

Solution :  tc A o B dks feykrs gS 
   mS1 × (13 – 10) = m × S2 × (15 – 13) 
   3S1 = 2S2      .....(1) 

   tc B rFkk C dks feykrs gS 
   S2 × 1 = S3 × 4    ......(2) 

   tc C rFkk A dks feykrs gSa 
   S1( – 10) = S3 × (20 – )  ....(3) 

   lehdj.k  (1), (2) o (3) ds mi;ksx ls 

   ge ikrs gSa]  = 
140

11
ºC 

 

 

Example 6.  tc rhu fHkUu&fHkUu fof'k"V Å"ek okys rhu fofHkUu nzoksa dks feykrs gS rks feJ.k dk Å"eh; lkE;koLFkk esa 
rkieku D;k gksxk  

   m1, s1, T1  nzo ds fy;s fooj.k 
   m2, s2, T2  nzo ds fy;s fooj.k 
   m3, s3, T3  nzo ds fy;s fooj.k 
Solution :  lHkh nzoks }kjk dqy Å"ek gkfu ;k ykHk 'kwU; gSA  

   Q = 0 
   m1s1(T – T1) + m2s2(T – T2) + m3s3 (T – T3) = 0 

   vr% T = 1 1 1 2 2 2 3 3 3

1 1 2 2 3 3

m s T m s T m s T

m s m s m s

 
 

 

 

Example 7.  fuEu lehdj.k esa H dk eku Kkr djks 1 fdxzk cQZ –20ºC ij = H + 100ºC ij 1 fdxzk ikuh] ;gk¡ H, 

inkFkZ dh voLFkk cnyus ds fy;s vko';d m"ek gSA   

Solution :  – 20ºC ls cQZ dks 100ºC ij ikuh esa cnyus ds fy;s vko';d Å"ek 
   = –20°C dh 1 fdxzk cQZ dks 0°C dh 1 fdxzk0 cQZ cnyus esa Å"ek +0°C dh 1 fdxzk cQZ dks 0°C ds 1 

fdxzk ikuh esa  
   cnyus esa Å"ek +0°C ds 1 fdxzk ikuh dks 100°C ds 1 fdxzk ikuh esa cnyus esa Å"ek  

   = 1 × 
1

2
 × 20 + 1 × 80 + 1 × 100 = 190 Kcal. 

   vr%  H = – 190 Kcal 

   ;gk¡ _.kkRed fpUg n'kkZrk gS fd 1 fdxzk- ikuh dks 100ºC ls –20ºC rd cnyus ij 190 fd- dSyksjh 

Å"ek eqDr gksrh gSA 
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Example 8.  –20ºC rkieku okys 1 fdxzk cQZ dks 200ºC rkieku okyh 1 fdxzk Hkki ds lkFk feykrs gSA lkE;koLFkk dk 
rkieku o feJ.k esa nksuks dk Hkkx Kkr djksA 

Solution :  ekuk fd lkE;oLFkk dk rkieku 100 ºC gSA –20ºC okyh 1 fdxzk cQZ dks 100ºC okys 1 fdxzk ikuh esa 
ifjorZu djus ds fy, vko';d Å"ek 

   H1 = 1 × 
1

2
 × 20 + 1 × 80 + 1 × 1 × 100 = 190 Kcal 

   Hkki }kjk 200ºC okyh 1 fdxzk Hkki dks 100ºC okys ikuh esa cnyus esa eqDr Å"ek 

   H2 = 1 × 
1

2
 × 100 + 1 × 540 = 590 Kcal  

   1 fdxzk cQZ – 20ºC ij = H1 + 100ºC ij 1 fdxzk- ikuh   ......(1) 

   200ºC ij 1 fdxzk Hkki = H2 + 100ºC ij  1 fdxzk ikuh    ......(2) 

   lehdj.k (1)  o (2) dks tksM+us ij   

   –20ºC ij 1 fdxzk cQZ + 200ºC ij 1 fdxzk Hkki = H1 + H2 + 2 fdxzk ikuh 100ºC ij  
   cQZ dks vko';d Å"ek Hkki }kjk nh x;h Å"ek ls de gS blfy;s feJ.k dk rkieku 100ºC gS vkSj Hkki 

iwjh ikuh esa ugha cnysxhA blfy, feJ.k esa Hkki vkSj ikuh gS tks flQZ 100ºC ij lEHko gSA  

   Hkki dk nzO;eku tks ikuh esa cnyk m = 

1
190 1 100

2
540

  
 = 

7

27
 kg  

   vr% feJ.k ds Hkkx& 

   ok"i dk nzO;eku = 1 – 7

27
  =  

20

27
kg 

   ikuh dk nzO;eku = 1 + 
7

27
= 

34

27
kg 

——————————————————————————————————— 
 

4. rkih; izlkj % 
 vf/kdrj /kkrq rki c<+kus ds lkFk izlkfjr gksrh gSA jsy dh iVjh] iqy lHkh esa rkih; izlkj dks lek;ksftr djus ds 

fy, vU; lk/ku dk iz;ksx djrs gSA tc ,d lekaxh oLrq QSyrh gS rks oLrq ds nks fcUnqvksa ds chp dh nwjh c<+rh gSA 

fp=k esa /kkrq esa Nsn n'kkZ;k x;k gSA oLrq esa izlkj QksVksxzkfQd izlkj dh rjg gksrk gSA blfy, fNnz esa izlkj /kkrq ds 

izlkj ds leku vuqikr esa gksrk gS] vr% ;g NksVk ugha gksrk gSA 

 ijek.kfod Lrj ij rkih; izlkj dks ijek.kqvksa ds chp dh nwjh ds lkFk fLFkfrt ÅtkZ esa ifjorZu ls le>k tk 

ldrk gSA ;fn ijek.kq lkE;koLFkk esa gksxk rks bldh fLFkfrt ÅtkZ U;wure gksrh gSA fn;s x;s rkieku ij gj ijek.kq 

lkE;koLFkk ds ifjr% dEiUu djrk gS rFkk bldk vkSlr U;wure fcUnq ij jgrk gSA ;fn dwi dk vkdkj lefer ugha 

gS rks ijek.kq dh vkSlr voLFkk bl fcUnq ij U;wure ugha gksxhA tc rkieku c<+krs gS rks dEiUu dk vk;ke c<+ 

tkrk gS vkSj vkSlr voLFkk vf/kd vUrj ijek.kfod nwjh ij gks tkrh gSA ;g c<+h gq;h nwjh gh /kkrq esa izlkj gSA 

yxHkx lHkh Bksl o nzo rki c<+kus ij izlkfjr gksrs gSA xSl Hkh QSyrh gS ;fn izlkfjr gksus fn;k tk;sA Bksl esa 

yEckbZ] {ks=kQy ;k vk;ru cny ldrk gS tcfd nzo esa mudk vk;ru cnyrk gSA 

1

1

2

2

3

3

4

4

5

5

6

6

7

7

(a) o`Ùk o`Ùkh; 
fNnz

(b)

leku LVhy iSekuk nks fHkUu&fHkUu rkiØe ij tc ;g QSyrk gS] 
rks iSekuk] vafdr la[;k;sa] pkSM+kbZ] òÙk dk O;kl ,oa o`Ùkh; fNnz 
lHkh leku vuqikr esa c<+rs gS ¼Li"Vrk ds fy, izlkj dks c<+kdj
fn[kk;k x;k gS½     

E2

E1

r

r0
r1 r2

fLFkfrt
ÅtkZ 
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Example 9.  ,d vk;rkdkj IysV esa ,d oÙ̀kh; Nsn fp=kkuqlkj gSA ;fn ge bldk rkieku c<+krs gS rks fuEu fp=k esa 

dkSulh foek c<+sxhA 

 
Solution :  fdUgha nks fcUnqvksa dh nwjh rki ds lkFk c<sxhA blfy;s lHkh foek a, b, c vkSj d c<sxsaA  
 

Example 10. fn;s x;s fp=k esa ;fn rkieku c<+krs gS rks fuEu esa ls D;k c<sxkA 

 
   (A) R1   (B) R2   (C) R2 – R1   

Solution :  mijksDr lHkh    

   - - - - - foLrkfjr lhek,sa iznf'kZr djrs gS  

   --------- okLrfod lhek,sa iznf'kZr djrs gS   

   xeZ djus ij vUr% ijek.kfod nwjh c<+rh gS blfy;s vUnj o ckgj dh ifjfer Hkh 
c<sxhA ;fn ijek.kq O;oLFkk dks f=kT;h; fn'kk esa ns[krs gS rks ge dg ldrs gS fd 
mi;qDr lHkh A,B,C lgh gSA 

 

 



———————————————————————————————————  

5. js[kh; izlkj % 
 tc NM dks xeZ fd;k tkrk gS rks bldh yEckbZ esa o`f) L, bldh ewy yEckbZ L0 ds vkSj rkieku ifjorZu T ds 

lekuqikrh gksrh gS] tgk¡ T ºC ;k K esa gSA 

 
 dL = L0 dT       L =  L0  T      ;fn  T << 1  

  = 
0

L

L T




  tgk¡   js[kh; izlkj xq.kkad dgykrk ftldh bdkbZ ºC1 ;k K1 gS 

  L = L0 (1 +  T). tgk¡ L NM+ ds xeZ djus ds ckn dh yEckbZ gSA  

  dk rkieku o nwjh ds lkFk ifjorZu  

 (a) ;fn  nwjh ds lkFk cnyrk gS  = ax + b.     

  rks dqy izlkj =   (ax + b) T dx. 

 (b) ;fn  rkieku ds lkFk cnyrk gS  = f (T). rks L =  L0 dT 

 

uksV %  okLro esa rkih; izlkj ges'kk f=kfofe; gksrk gSA tc oLrq dh nks foek ,d ds lkis{k ux.; gksrh gS rks v/;;u flQZ 

,d gh foek dk fd;k tkrk gS vkSj ;g js[kh; izlkj tkuk tkrk gSA 
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Example 11. tc ,d 1 eh- yksgs dh NM+ dk rkieku 100ºC ls c<krs rks mldh yEckbZ esa fdrus izfr'kr vUrj vkrk gSA 

yksgs ds fy;s  = 2 × 10–5/ºC gSA  
Solution :  rkieku esa cnyko ds dkj.k yEckbZ esa izfr'kr cnyko&  

   % = 


× 100 =  × 100  

   = 2 × 10–5 × 100 × 100 = 0.2%  Ans. 

———————————————————————————————————  

5.1 inkFkksZ dk rkih; izfrcy % 
 ;fn NM+ izlkj ds fy;s eqDr gksrh gS rks blesa dksbZ izfrcy vkSj fodf̀r ugha gksxhA izfrcy vkSj fod`fr rHkh mRiUu 

gksrs gS tc ,d oLrq ds rkieku esa cnyko ds dkj.k gksus okys izlkj.k ;k ladqpu dks jksdk tk;sA tc NM+ dk 

rkieku caf/kr voLFkk esa c<+k;k ;k ?kVk;k tkrk gS rks NM+ esa ruko ;k ncko izfrcy mRiUu gksrs gSA 

 ;s izfrcy rkih; izfrcy dgykrs gSA 

 fodf̀r = 
0

L

L


 =  

vfUre yEckbZ & izkjfEHkd yEckbZ
izkjfEHkd yEckbZ

 = T ,    

 

uksV : izkjfEHkd yEckbZ vkSj vfUre yEckbZ leku rkieku ij gksuh pkfg;sA 

 nks n`<+ fljs ftuds chp dh nwjh 0  gS] ds chp 0  yEckbZ dh ,d NM+ fLFkr gSA vc ;fn NM+ dk rkieku  ls 
c<+k;k tkrk gS rks NM+ esa mRiUu fod`fr gksxh & 

 

  fodf̀r = 
NM dh yEckb Z u;s rkieku ij & NM dh ewy yE ckbZ

NM dh ewy yEckb Z
 = 0 0

0

(1 )

(1 )

  
 

= 0

0(1 )

 
 

   

    cgqr de gS blfy,  
  fodf̀r = –  (mÙkj eas _.kkRed fpUg ;g n'kkZrk gS fd NM dh yEckbZ izkdf̀rd yEckbZ ls de gS] vFkkZr 

n`< fljks }kjk lEihfMr gksrh gS) 

 
Example 12.  fn;s fp=k esa NM+ dk ,d fljk eqDr gS rFkk nwljk fljk tM+or gSA ge NM+ dk rkieku ls c<+krs gS rks 

NM+ esa fodf̀r gksxh  

 

   (A)     (B) 
1

2
   (C) 'kwU;   (D) lwpuk vi;kZIr 

Solution :  ;gk¡ NM+ fljs ls izlkfjr gksus ds fy;s eqDr gS blfy;s rkieku ifjorZu ij NM+ esa dksbZ fod`fr mRiUu ugha 
gksxhA blfy;s mÙkj (C) gSA 

 

Example 13. ,d yksgs dh 15.00 lseh- O;kl okyh oy; dks ,d f?kjuh ij p<+kuk gS ftldk O;kl 15.05 lseh- gSA lHkh 

eki dejs ds rkieku 20°C ij fd;s tkrs gSA oy; dks U;wure fdl rkieku rd xeZ djuk pkfg;s rkfd 

;g lEHko gks ldsaA oy; esa mRiUu fodf̀r Kkr djks tc ;g dejs ds rkieku ij vk tk;sA yksgs dk js[kh; 

izlkj xq.kkad = 12 × 10–6/°C. 
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Solution :  oy; dks bldk O;kl 15.00 lseh- ls 15.05 lseh c<+kus ds fy;s xeZ fd;k tkuk pkfg;s 

   2 = 1 (1 +  ) ds iz;ksx djus ij & 

    = 
6

0.05cm

15.00cm 12 10 /ºC 
= 278°C 

   rki =  20°C + 278°C = 298°C. 

   mRiUu fod`fr = 2 1

1


 = 3.33 × 10–3 . 

 

Example 14. ,d 1 eh- yEckbZ dh NM+ fpduh {kSfrt lrg ij j[kh gSA ;fn bldks 0°C ls 100°C rd xeZ fd;k tkrk 

gS rks blesa vuqnS/;Z fod`fr fdruh gksxh\ 

Solution :  ckg~; cy dh vuqifLFkfr esa NM+ esa dksbZ izfrcy ;k fodf̀r ugha gkssxhA ;gk¡ NM+ izlkj ds fy;s eqDr gSA 
 

Example 15. ,d LVhy dh NM+ nks fljksa ds chp ca/kh gS rFkk fpdus {kSfrt ry ij j[kh gSA NM+ 20°C ij viuh 

okLrfod yEckbZ esa gSA ;fn NM+ dk rkieku 50°C ls c<+krs gS rks blesa mRiUu vuqnS/;Z fod`fr Kkr djksA 

LVhy dk js[kh; izlkj xq.kkad = 1.2 × 10–5/°C gSA 

Solution :  ge tkurs gS fd  

   fodf̀r = 
yEckb Z e sa ifjorZu
okLrfod yEckb Z

  = 
0


 

    fodf̀r =  = 1.2 × 10–5 × (50 – 20)  = 3.6 × 10–4  

   ;gk¡ fod`fr lEihM+u fod`fr gS bldh vfUre yEckbZ izkjfEHkd ls de gSA  
 

Example 16. ,d LVhy dk rkj ftldk dkV {ks=kQy 0.5 mm2  gS] dks nks tM+or fljks ds chp ck¡/krs gSA ;fn rkj 20°C 

ij Bhd dlk gqvk jgrk gS] rks ruko Kkr djks tc rkieku 0°C rd fxj tkrk gSA LVhy dk js[kh; izlkj 

xq.kkad 1.2 × 10–5/°C vkSj bldk ;ax xq.kkad 2.0 × 1011 N/m2 fn;k gSA  

Solution :  ;gk¡ ij vfUre yEckbZ] okLrfod ls T;knk gS blfy;s fodf̀r ruu gS rFkk ruu cy gS  

   F = AY t  = 0.5 × 10–6 × 2 × 1011 × 1.2 × 10–5 × 20  = 24 N     

———————————————————————————————————  
5.2 yksyd ?kM+h ds vkorZdky esa ifjorZu % 

 yksyd ?kM+h esa lqbZ;ks }kjk n'kkZ;k x;k le; yksyd }kjk fd;s x;s nksyu ij fuHkZj djrk gSA izR;sd le; tc ;g 

bldh pje voLFkk esa igq¡prk gS rks lSd.M dh lqbZ ,d lSd.M vkxs c<+rh gSA bldk eryc ,d nksyu esa lSd.M 

dh lqbZ nks lSd.M pyrh gSA 

 ekuk   T = 2 
L

g
, 0 rkieku ij vkSj  T = 2 

L '

g
 ,  rkieku ij vkorZdky gSaA 

  
T

T


= 

L

L


 = 

L 1

L

     = 1 + 
1

2
 

 blfy;s le; esa ifjorZu ¼gkfu ;k ykHk½ bdkbZ le; esa 
T´ T

T


 

1

2
=    

 't' le;kUrjky esa le; esa o`f) ;k deh  

  t = 
1

2
 t, ;fn T lgh vkorZdky gS rks o`f) gksrh gS

 (a)  < 0, T < T ?kM+h tYnh pyrh gS vkSj le; esa o`f) gksrh gSA 

 (b)  > 0, T > T ?kM+h /khjs gks tkrh gS o le; esa gkfu gksrh gSA 
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Example 17. ,d yksyd ?kM+h esa ,d yksgs dh NM+ ls NksVk Hkkjh fi.M tqM+k gSA ;fn ;g 20°C ij lgh le; ds fy;s cuk;h 

x;h gS rks 40°C ij ;g fdruh tYnh ;k /khjs gksxhA yksgs dk js[kh; izlkj xq.kkad = 1.2 × 10–6 /°C gSA  
Solution :  24 ?k.Vs (86400 lSd.M) esa le; esa vUrj  

   t =
1

2
    t = 

1

2
 × 1.2 × 10–6 × 20 × 86400 = 1.04 sec.  Ans. 

   ;g le; esa gkfu gS] D;ksafd , 0  ls T;knk gSA ;fn rkieku c<+rk gS rks vkorZ dky Hkh c<+rk gSA blfy;s 
?kM+h /khjs gks tkrh gSA 

———————————————————————————————————  
5.3 /kkfRod iSekus }kjk yEckbZ dk ekiu %  

 fLFkfr (i) 
 tc oLrq dsoy izlkfjr gks  

 2 = 1 {1 + 0(2 – 1) 

 1 = 1ºC ij oLrq dh okLrfod yEckbZ = 1ºC ij ekih 
xbZ yEckbZ  

 2 = 2ºC ij oLrq dh okLrfod yEckbZ  = 2ºC ij 
oLrq dh ekih x;h yEckbZ  

 0 = oLrq dk js[kh; izlkj xq.kkad   

1

2

1

2

0 2 3  

 fLFkfr (ii) 
 tc dsoy ekfir midj.k dks izlkfjr fd;k tkrk gS rks 

oLrq dh okLrfod yEckbZ ugha cnysxh ijUrq ekfir eku 
(MV) ?kVrk gSA   

 MV = 1 { 1 – S (2 – 1)} 

 S = ekfir midj.k dk js[kh; izlkj xq.kkad   

 1 C ij MV = 3   

 2C ij MV = 2.2 

1

0 2 3 4

0 1 2 3

1
1ºC

2ºC
 

 fLFkfr (iii) 
 ;fn nksuksa ,d lkFk izlkfjr gksA  

  MV = {1 + (0 – s) (2 – 1)  

 (i)  ;fn 0 > s, rks ekfir eku okLrfod eku ls T;knk gS 1ºC rki ij  
 (ii) ;fn 0 < s, rks 1ºC rki ij ekfir eku okLrfod eku ls de gSA  

1

2

2

0 2 3 4

0 1 2 3

1 5

4

1

2

1ºC

ºC

ºC

ºC

 
 1ºC ij MV = 3.4 

 2ºC ij MV = 4.1 

 

 ekid eku = v'kkafdr eku × {1 + } 
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 tgk¡ = 0 – s  

 o = oLrq dk js[kh; izlkj xq.kkad, s = iSekus dk js[kh; izlkj xq.kkad  
 = C  

  = ekiu ds le; rkieku  C = v'kkadu ds le; rkieku 

 iSekus ds fy;s,   
 okLrfod ekiu = iSekus dk ikB;kad [1 +  (0)] 

 ;fn  > 0 rks okLrfod ekiu > iSekus dk ikB;kad  
 ;fn  < 0 rks okLrfod ekiu < iSekus dk ikB;kad  
 

 

Example 18. ,d NM dks ofuZ;j dsfyij ls ekik x;k vkSj ;s 180mm yEck ik;k x;kA ekiu ds le; rkieku 10ºC gSA 
ekiu esa =kqfV gksxh] ;fn ofuZ;j dsfyij ds iSekus dks 20ºC ij ikB~;kafdr fd;k x;k gSA  ( = 1.1 × 10–5°C–1. 

ekuk fd NM+ dh yEckbZ ugha cnysxh) 
   (A) 1.98 × 10–1 mm     (B*) 1.98 × 10–2 mm  
   (C) 1.98 × 10–3 mm     (D) 1.98 × 10–4 mm 
Answer :   (B) 

Solution :  lgh ekiu = iSekus dk ikB~;kad [1 +  (0)] = 180  [1– 10 × 1.1 × 10–5 ]  

   =kqfV = 180 – 180 [1 – 1.1 × 10–4] = 1.98 × 10–2 mm 

———————————————————————————————————  

6. {ks=kQy izlkj ;k f}foeh; izlkj      

 tc Bksl dks xeZ djrs gS rks {ks=kQy c<+rk gSA bl rkih; izlkj dks {ks=kQy 
izlkj dgrs gS] ekuk ,d A0 {ks=kQy dh IysV gSA tc bldks xeZ fd;k tkrk 
gS rks {ks=kQy esa ifjorZu blds okLrfod {ks=kQy A0 rFkk rkikUrj T ds 
lekuqikrh gksrk gSA 

 dA = A0 dT  ;k     A =  A0  T      

  = 
0

A

A T




  ( dh foek  ºC1 ;k K1 gS) 

 A = A0 (1 + T) tgk¡ A IysV dks xeZ djus ds ckn dk {ks=kQy gSA 
 

 
Example 19. ,d lery i`"B ftldk {ks=kQy 10°C ij 2m2  gS rks bldk {ks=kQy 110ºC ij D;k gksxkA bldk {ks=kQy 

izlkj xq.kkad 2 × 10–5
//C gSA 

Solution :  A = A0(1 + ) = 2{1 + 2 × 105  × (110 – 10)}  = 2 × {1 + 2 × 10–3} eh-2 Ans. 
 

———————————————————————————————————  

7. vk;ru izlkj ;k f=kfoeh; izlkj 

 tc Bksl dks xeZ djrs gS] rks bldk vk;ru c<+rk gS bldks vk;ru izlkj dgrs gSA ekuk fd ,d Bksl ;k nzo 

ftldk okLrfod vk;ru V0 gSA tc bldks u;s vk;ru rd xeZ fd;k tkrk gS rks vk;ru ifjorZu V gSA

  dV = V0 dT  ;k     V =  V0  T      

   =
0

V

V T




     ( dh foek ºC1 or K1 gS) 

  V = V0 (1 +   T) tgk¡ V oLrq dks xeZ djus ds ckn vk;ru gSA 
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Example 20. dk¡p ds ik=k dk vk;ru 20°C ij 1000 cc gSA blesa bl rkieku ij ikjs dk fdruk vk;ru Mkyk tkuk 

pkfg;s rkfd 'ks"k cps gq;s LFkku dk vk;ru rki ds lkFk ifjofrZr ugha gksA ikjs rFkk dk¡p dk vk;ru izlkj 

xq.kkad Øe'k% 1.8 × 10–4/°C rFkk 9.0 × 10–6/°C gSA 

Solution :  ekuk dk¡p ds ik=k dk 20ºC ij vk;ru Vg rFkk ikjs dk vk;ru 20ºC ij Vm gSA blfy;s 'ks"k Hkkx dk  

vk;ru = Vg – Vm  gksxk] tks fd fu;r fn;k x;k gS 

   Vg – Vm = Vg’ – V’m tgk¡ Vo' vkSj Vm' vfUre vk;ru gSA  

   Vg – Vm = Vg {1 + g } – Vm{1 + Hg }      Vg g = Vm Hg  

   Vm =
6

4

100 9 10

1.8 10





 


     Vm = 50 cc. 

———————————————————————————————————  
8.  ,  vkSj  esa lEcU/k 

 (i) lekaxh Bksl ds fy, :  :  :  = 1 : 2 : 3   vFkok  
1


 = 

2


 = 

3


 

 (ii) vlekaxh Bksl ds fy,   = 1 + 2  vkSj = 1 + 2 + 3, ;gka 1, 2 vkSj 3 X, Y vkSj Z fn'kk esa js[kh; çlkj 

xq.kkad gSA 

 

Example 21. ;fn ,d ?kukHk oLrq ( × 2 × 3) esa rki ds lkFk yEckbZ esa 1% dk ifjorZu vkrk gSA rks {ks=kQy o 

vk;ru esa fdrus çfr'kr vUrj vk;sxkA 

Solution :  rki ds lkFk yEckbZ esa çfr'kr vUrj = %   

   


×100 = × 100 = 1   

   {ks=kQy esa ifjorZu  % A = 
A

A


× 100 = × 100    2 ( × 100)  

   % A = 2 %   Ans.   

   vk;ru esa ifjorZu 

   % V =
V

V


 × 100 = V × 100 = 3 (× 100) 

   % V = 3 %  Ans. 

——————————————————————————————————— 
 

9. ?kuRo dk rki ds lkFk ifjorZu 
 ge tkurs gS fd nzO;eku = vk;ru × ?kuRo 

 fdlh inkFkZ dk nzO;eku rki ds lkFk ifjofrZr ugha gksrk gS] blfy, rkieku c<+kus ij, vk;ru c<+sxkA vr% ?kuRo 

?kVsxkA  

   d = 0d

(1 T) 
  

 Bksl ds  dk eku lkekU;r% de gksrk gSA blfy, ge fy[k ldrs gS d = d0 (1 T) (f}in izes; ds iz;ksx ls). 

 uksV :  

 (i) nzo ds fy,  dk ifjek.k 103  Øe dk gksrk gSA 

 (ii) ikuh dk fofp=k çlkj : ikuh ds fy, ?kuRo 0ºC ls 4ºC rd c<+rk gSA blfy,   _.kkRed gSA 4ºC ls mPp rki 

rd ?kuRo ?kVrk gS blfy,  /kukRed gSA 4ºC ij ?kuRo vf/kdre gksrk gSA ikuh dk ;g O;ogkj ikuh esa 
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mifLFkr rhu rjg ds v.kqvksa ds dkj.k gksrk gSA H2O, (H2O)2 vkSj (H2O)3 dk nzO;eku o vk;ru fHkUu&fHkUu 

rki ij vyx&vyx gksrk gSA 

  ikuh ds bl fofp=k O;ogkj ds dkj.k lnhZ ds ekSle esa cQZ igys >hy dh 
lrg ij terh gSA tSls&tSls lnhZ c<rh gS] ikuh dk rkieku izkjEHk esa lrg 
ij ?kVrk gSA ;gka ikuh Mwc tkrk gS D;ksfd bldk ?kuRo c< tkrk gSA 
Øekxr :i ls lrg ij 0ºC igys gksrk gS vksj >hy dh Åijh lrg cQZ ls 
<d tkrh gSA B.M ds ekSle esa Hkh tyh; thou lqj{khr jgrk gS D;ksfd 
>hy dh ryh vHkh nzo (unfrozen) :i esa gksrh gS ftldk rkieku 4ºC ls 
Åij gksrk gSA 

 

 
Example 22. ydM+h vkSj csUthu dk ?kuRo 0°C ij Øe'k% 880 kg/m3 vkSj 900 kg/m3 gSA ydM+h dk js[kh; çlkj xq.kkad 

1.2 ×10–3/°C rFkk csUthu dk 1.5 × 10–3/°C gSA fdl rkieku ij ydM+h dk VqdM+k csUthu esa Bhd Mwc 

tk;sxk ? 

Solution :  Mwcus ds fy, xq:Ro cy = Åij dh rjQ cy mg =  FB

    V1g = V2g     1 = 2  

   
3

880

1 1.2 10  
= 

3

900

1 1.5 10  
   = 83º C 



———————————————————————————————————  

10. ik=k esa nzo dk vkHkklh çlkj 

 çkjEHk es ik=k iwjk Hkjk FkkA tc rkieku T ls cnyrk gS rks  

 nzo dk vk;ru  VL = V0 (1 + L  T) 

 ik=k dk vk;ru  VC = V0 (1 + C  T) 

 nzo dk ik=k ds lkis{k ckgj fudyus okyk vk;ruV = VL  VC      

  V = V0 (L  C) T 

 blfy, nzo dk vkHkklh çlkj xq.kkad ik=k ds lkis{k 
vkHkklh

 = L C  

 

 ik=k + nzo ds fudk; ds izlkj dh fLFkfr esa & 

 ;fn L > C    nzo dk Lrj c<+sxkA 

 ;fn L < C    nzo dk Lrj ?kVsxkA 

 ufydk esa nzo ds Lrj dh Å¡pkbZ esa o`f} tc xksyk (bulb) çkjEHk es iwjh 

rjg ugh Hkjk FkkA 

 h = 
nzo dk vk; ru

ufydk dk {ks0
  = 0 L

0 S

V (1 T)

A (1 2 T)

  
  

= h0 { 1 + ( L – 2S) T} 
 

 h = h0 { 1 + ( L – 2S) T} 

 tgk¡ h0 = ik=k esa nzo dh okLrfod Å¡pkbZ 

  S = ik=k dk js[kh; çlkj xq.kkad 
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Example 23 ,d 100 cm3 vk;ru okys dk¡p ds ik=k dks ikjs ls Hkjk tkrk gS rFkk bldks 25°C ls 75°C rd xeZ fd;k 

tkrk gSA ikjs dk fdruk vk;ru ckgj fudysxk \ dk¡p dk js[kh; çlkj xq.kkad = 1.8 × 10–6/°C rFkk ikjs 

dk vk;ru çlkj xq.kkad 1.8 × 10–4/°C gSA 

Solution :  V = V0(L – C) T  = 100 × {1.8 × 10–4 – 3 × 1.8 × 10–6 } × 50  

   V = 0.87 cm3  Ans. 

———————————————————————————————————  

11. mRIykou cy dk rki ds lkFk ifjorZu 

 ;fn oLrq iwjh rjg ls nzo esa Mwch gS 

 Bksl ds fy,] mRIykou cy FB = V0 dL g  

  V0 = Bksl dk nzo ds vUnj vk;ru 

  dL = nzo dk ?kuRo 

 oLrq dk vk;ru rki c<+kus ds ckn]  V = V0 [1 + S ] , 

 oLrq dk ?kuRo rkieku c<+us ds ckn dL = L

L

d

1    
.  

 rkieku c<+us ds ckn oLrq dk mRIykou cy, FB = V dL g, B

B

F

F


 = 

S

L

1

1

    
    

,  

 ;fn  S < L  rks FB < FB   (mRIykou cy ?kVrk gS)  ;k nzo esa oLrq dk vkHkklh Hkkj c<+ tkrk gSA 

 [W  FB > W  FB]. 

 

Example 24. ,d oLrq nzo esa rSj jgh gS] ;fn fudk; dk rkieku c<+krs gS rks mRIykou cy esa D;k vUrj vk;sxkA (oLrq 

ges'kk rSjus dh fLFkfr jgrh gSA) 

 

Solution :  oLrq lkE;koLFkk esa gSA  

   vr% mg = B 

   vkSj xq:Roh; cy] rki ifjorZu ls ugha cnyrk gSA vr% mRIykou cy fLFkj jgrk gSA rki c<+kus ij ?kuRo 

?kVrk gS rFkk oLrq dk nzo esa vk;ru c<+rk gS] ftlls mRIykou cy] xq:Roh; cy ds cjkcj jgrk gSA  
 

Example 25. iwoZ ç'u esa rkieku c<+kus ij fLFkfr;ksa dh O;k[;k djks tc oLrq Åij tkrh gS] uhps tkrh gS ;k mlh LFkku 
ij jgrh gSA  

Solution :  ekuk f = oLrq ds vk;ru dk og Hkkx tks nzo esa Mwck gS 

   f = 
oLrq dk  vk; ru  tk s nzo e sa Mwck gS

oLrq dk dqy vk; ru
 

   f1 = 1

0

v

v
  1ºC ij 

   f2 = 2

0 S

v

v (1 3 )  
 2ºC ij 

  lkek;koLFkk ds fy,  mg = B = v1d1g = v2d2g. 
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  vr% v2 = 1 1

2

v d

d
     d2 = 1

L

d

1  
= v1(1 + L ) 

   f2 = 1 L

0 s

v (1 )

v (1 3 )

  
  

 tgka  = 2 – 1  

  fLFkfr I : oLrq uhps tkrh gS] ;fn f2 > f1 eryc L > 3S    

  fLFkfr II : oLrq Åij tkrh gS] ;fn f2 < f1 eryc L < 3S    

  fLFkfr III : mlh txg jgrh gS] ;fn f2 = f1 eryc L = 3S     

———————————————————————————————————  

12. f}/kkfRod iêh 
 nks vyx&vyx /kkrq dh iêh dks ik'oZ tksM+dj f}/kkfRod iêh cukrs gSA bldks ,d leku :i ls xeZ djrs gS rks 

;g pki ds vkdkj es eqM+ tkrh gSA vf/kd js[kh; çlkj xq.kkad okyk Hkkx mÙky gks tkrk gSA f}/kkfRod iV~Vh }kjk 

cuk;s x;s pki dh f=kT;k : 

 0 (1 +1) = 
d

R
2

   
 

      

 0 (1 +2) = 
d

R
2

   
 

 

        On 25 C
0

t

 

  2

1

1

1

  
  

= 

d
R

2
d

R
2




   

 

   
2 1

d
R

( )


   
                         

 = rki esa ifjorZu = 2 – 1  

      

 fp=k (a) rFkk (b) esa ,d f}/kkfRod iV~Vh dks T0 rkieku ij ,d ihry dh iêh vkSj nwljh LVhy dh iêh dks tksM+dj 

cuk;k x;k gSA fp=kkuqlkj iêh lkis{k rkieku ls vf/kd rkieku ij eqM+ tkrh gSA lkis{k rkieku ls de rkieku ij 

iV~Vh nwljh vksj ewM tkrh gSA cgqr ls rki midj.k blh fl)kUr ij dk;Z djrs gSa] tSls ,d fo|qr ifjiFk dks 

cukus vkSj rksM+us ij rkieku c<+rk gS vkSj ?kVrk gS  

13. rkih; çlkj ds vuqiz;ksx 

 (a) yksgs dh nks iVfj;ksa ds e/; vYi vUrjky NksM+rs gSA 

 (b) yksgs dh oy; dks xeZ djds ydM+h ds ifg;s ij p<+krs gSA 

 (c) dk¡p dh cksry dh xnZu es dkdZ Q¡l tkus ij bls xeZ djds fudky ldrs gSA 

 (d) ?kM+h dk yksyd bUokj (invar) feJ /kkrq dk cukrs gSA [ftad o dkWij dh feJ /kkrq] 

14. rkieku 
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 rkieku dks oLrq ds xeZ ;k B.M dh dksfV ds :i esa ifjHkkf"kr djrs gSA Å"ek ÅtkZ vf/kd rkieku okyh oLrq ls 

de rkieku okyh dh rjQ pyrh gS] tc rd fd rkieku leku u gks tk;sA bl fLFkfr esa oLrq,sa rkih; lkE;koLFkk 

esa dgykrh gSA 

14.1 rkieku dk ekiu 

 Å"ekxfrdh og 'kk[kk ftlesa rkieku ds ekiu dk v/;;u djrs gS rkifefr dgykrh gSA fdlh oLrq dk rkieku 

ekius ds fy, rkiekih mi;ksx es fy;k tkrk gSA inkFkZ tSls nzo vkSj xSl tks rkiekih es dke vkrk gS ] rkiekih; 

inkFkZ dgykrk gSA  

14.2 fofHkUu rkieku ds iSekus 

 rkiekih dks fuEu iSekuksa esa v'kkafdr fd;k tkrk gS& 

 (a) lsUVhxzsM ;k lsfY'k;l iSekuk (ºC)  (b) QkjsugkbV iSekuk (ºF)   

 (c)  :ej iSekuk (ºR)      (d) dsfYou iSekuk (K) 

 

14.3 fofHkUu rkieku iSekus dh rqyuk 

fujis{k 'kwU;

K C F

20.7 -252.5 - 422.5

195 - 78 - 109

273.15 0 32

0 -273.15 - 489.67

273.16 0.01

300 27 68
310.2 37.0 98.6

373.15 100 212ikuh dk mcky fcUnq

'kjhj dk rkieku
dejs dk rkieku

gkbMªkstu mcyrh gS

Bksl CO
2

ikuh dk f=kd fcUnq
ikuh dk teko fcUnq

 

 fofHkUu rkih; iSekuksa ds chp lEcU/k fuEu gS & 

 
K 273

100


 = 

C

100
 = 

F 32

180


 = 

R

80
 

 ,d iSekus ls nwljs iSekus esa ifjorZu dk lkekU; lw=k & 

 1 1

1 1

(S ) -(S )

(S ) (S )
, d iSeku s ij rki ij fuEu fLFkj fcUnq

ij mPp fLFkj fcUnq ij fuEu fLFkj fcUnq
 = 2 2

2 2

(S ) - (S )

(S ) (S )
vU; iSeku s ij rki  ij fuEu fLFkj fcUnq

ij mPp fLFkj fcUnq ij fuEu fLFkj fcUnq
 

14.4 rkiekih 

 rkiekih] rkieku ekius ds mi;ksx esa vkus okyk ;a=k gSA lHkh rkiekih] rkieku ifjorZu ds lkFk rkiekih inkFkZ dk 

xq.k ifjofrZr gksrk gS] ds fl)kUr ij dk;Z djrs gSaA   

 vPNs rkiekih inkFkZ esa vko';d xq.k 

 (1) fpidus dk xq.k u gks (vklatd cy vuqifLFkr gksuk pkfg,) 

 (2) de xyukad (dejs ds rki dh rqyuk esa) 
 (3) mPp DoFkukad 

 (4) vk;ru çlkj xq.kkad vf/kd gksuk pkfg,A ¼ekiu esa ;FkkZrk c<kus ds fy,½ 
 (5) Å"ek /kkfjrk de gksuh pkfg,A 

 (6) pkydrk vf/kd gksuh pkfg,A 

  ikjs esa mijksDr lHkh xq.k gksrs gSA  

 

14.5 rkiekih ds izdkj  (JEE ds fy, ugh gS) 
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rkiekfi;ksa ds izdkj 
rFkk bldh ijkl 

rkih;ekiu xq.k ykHk nks"k fof'k"V iz;ksx 

dk¡p esa ikjk 
– 39ºC ls 450ºC 

dsf'kdk uyh esa ikjs LrEHk 
dh yEckbZ 

(i) rst rFkk ljy (izR;{k 
ekiu) 

(ii) j[kus esa vklkuh 

(i) VwVus okyk 
(ii) NksVk vkdkj 

(iii) lhfer ijkl 

(i) izR;sd iz;ksx'kkyk iz;ksx esa tgk¡ T;knk 'kq)rk 
vko';d ugha gSA 

(ii)  fLFkj vk;ru xSl rkiekih ls T;knk 'kq)rk 
rd va'kkfdr dj ldrs gSA  

fLFkj vk;ru xSl 
rkiekih  
270º ls 1500ºC 

fLFkj vk;ru ij fu;r 
nzO;eku dh xSl dk nkc 

(i) cgqr 'kq) 

(ii) vf/kd laosnh 
(iii) T;knk ijkl 

(iv) cukus esa vklkuh 

(i) cYc dk vk;ru T;knk gksuk 
(ii) iz;ksx esa lqLr rFkk 

vlqfo/kktud 

 

(i) vU; lHkh ds va'kkdu ds fy, ekud 

(ii) ijkl ds vk/kkj ij He, H2 rFkk N2 dk iz;ksx 

(iii) vkn'kZ xSl iSekus rd la'kksf/kr fd;k tk 
ldrk gS 

(iv) -183ºC rki rd ekud iz;ksx 

IysfVue izfrjks/k 
rkiekih –180º ls 
1150ºC 

IysfVue dq.Myh dk 
fo|qr izfrjks/k 

(i) 'kq) 

(ii) T;knk ijkl 

ifjorhZ rkiØe ds fy, 
vuqi;qDr (vFkkZr~ ifjorZu ds 
fy, lqLr) 

(i) vYi fLFkj rkikUrj ds fy, lcls vPNk 
rkiekih 

(ii) 183ºC ls 630ºC ds chp ekud ekiu 

Rki;qXe 

–250ºC ls 
1150ºC 

vleku /kkrqvksa dh laf/k 
ij rkikUrj ds dkj.k 
mRiUu fo|qr okgd cy 

(i) vYi Å"eh; /kkfjrk ds 
dkj.k T;knk laosnu'khy 

(ii) T;knk ijkl  

(iii) nwjLFk LFkkuksa ds ekiu esa 
iz;ksx ¼yEcs rkj yxkdj½ 

Pfyr dq.Myh oksYVehVj ls 
fo0ok0 cy ekius ij 'kq)rk 
lekIr gksrh gS (D;ksa rst 
ifjorZu ds dkj.k foHkoekih 
vuqi;qDr) 

(i) vYi fLFkj rkikUrj ds fy, lcls vPNk 
rkiekihA 

(ii) xsYosuksehVj ds va'kkdu ds ckn izR;{k ekiu 

(iii) 630ºC ls 1063ºC ds chp ekud ekiu 

fofdj.k rkiekih 
1000ºC ls T;knk 

xeZ oLrq }kjk mRlftZr 
fofdj.k ds jax 

Rkki ekiu ds nkSjku lEidZ 
ugha gksrk gS 

(i) tfVy  

(ii) izR;{k ikB~;kad ugha (izf'kf{kr 
izs{kd t:jh) 

(i) dsoy mPp rki ds fy, rkiekih 
(ii) 1063ºC ds Åij ekud ekiuA 

  
14.6 fu;r vk;ru xSl rkiekih  
 ekud rkiekih ftldh lgk;rk ls nwljs rkiekih dks v'kkafdr djrs gSA ;g fu;r vk;ru dh xSl ds nkc ij 

vk/kkfjr gSA fp=k esa fLFkj vk;ru rkiekih n'kkZ;k x;k gS] ftlesa xSl ls Hkjs cYc dks ufydk }kjk ikjs nkcekih ls 
tksM+rs gSA  

 

 T = (273.16 K) 
0

3

P
lim

P

 
 
 xSl

        

 P = ekius okys rki ij nkc, P3 = nkc tc cYc f=kd fcUnq ij gksA 

 

 

Example 26. 0ºC rFkk 100ºC ij rkiekih ds ikjs LrEHk dk ikB~;kad Øe'k% 50 lseh0 rFkk 75 lseh0 gSA og rki Kkr 

djks tc ikjs LrEHk dk ikB~;kad 80 lseh0 gksa ?  

Solution :  lw=k ds iz;ksx ls &  

   
80 50

75 50




 = 
T 0

100 0




   

    T = 120ºC  
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Problem 1.  ,d 10 xzke nzO;eku dh xksyh dh pky 400 eh/ls- gSA bldh xfrt ÅtkZ dSyksjh esa Kkr djksA  

Solution :  k = 
1

2
 × 

10

1000
 × 400 × 400 = 800 

   
800

4.2
 = 191.11 Cal.  

 

Problem 2.  1 fdxzk ok"i dk rkieku 100ºC ls 200ºC rd c<+kus ds fy;s fdruh Å"ek pkfg;sA   

Solution :  vko';d Å"ek = 1 × 
1

2
 × 100 = 50 kcal = 1 cal 

 

Problem 3.  1 xzke ikuh dk rkieku 1ºC c<+kus ds fy;s fdruh Å"ek pkfg;sA  

Solution :  vko';d Å"ek = 1 × 10–3 × 1 × 1 = 1 × 10–3 kcal  
 

Problem 4.  10 xzke ikuh dks 420 J ÅtkZ nsus ij bldk rkieku fdruk c<+sxkA   

Solution :  
3420 10

4.20


 = 10 × 10–3 × 1 × t = 10º C  

 

Problem 5.  nks oLrqvksa ds ?kuRo dk vuqikr 3 : 4 rFkk fof'k"V Å"ek dk vuqikr 4 : 3 gSA buds bdkbZ vk;ru dh Å"ek  
/kkfjrk dk vuqikr Kkr dfj;sA  

Solution :  1

2




 = 
3

4
, 1

2

s

s
 = 

4

3
 

   vuqikr = 
m s

m/




   1

2




 = 1

2

s

s
 × 1

2




 = 1 : 1. 

 

Problem 6.  1 fdxzk ok"i dks 150ºC ls 50ºC ikuh esa cnyus esa fdruh Å"ek eqDr gksxhA  

Solution :  H = 1 × 
1

2
 × 50 + 1 × 540 + 1 × 1 × 50  

      = 540 + 75 = 615 Kcal 

   eqDr Å"ek = 615 Kcal.   
 

Problem 7.  200 xzke ikuh dks ux.; Å"ek /kkfjrk okys dSyksjhferh esa Hkjk tkrk gSA bldk rkieku 20ºC ls] xeZ djds 
c<+k;k tkrk gSA ikuh dks nh x;h Å"ek Kkr dfj;sA 

Solution :  H = 200 × 10–3 × 1 × 20 = 4 Kcal. 

   nh xbZ Å"ek = 4000 cal  
 

Problem 8.  ,d 5 xzke dh xksyh 400 eh/ls- ls xfr djrh gq;h fu'kkus ij Vdjkrh gSA ;g ekurs gq;s fd iwjh xfrt ÅtkZ 
Å"ek ÅtkZ esa cny tkrh gS] xksyh ds rki esa òf) Kkr djksA xksyh dh fo- Å"ek 500 twy/fdxzk ºC gSA  

Solution :  xfrt ÅtkZ  = 
1

2
 × 5 × 10–3 × 400 × 400  

   ms T = 5 × 10–3 × 500 × T  

   T = 160º C 

   rki esa o`f) = 160 ºC  
 

Problem 9.  –10ºC okyh 1 fdxzk cQZ dks 100ºC okys ikuh ds lkFk feykrs gSA rks lkE;oLFkk rkieku o feJ.k ds Hkkx 
Kkr djksA  

Solution :  1 kg cQZ }kjk yh xbZ Å"ek = 1 kg ikuh }kjk nh xbZ Å"ek  

    1 × 
1

2
 × 10 + 1 × 80 + 1 × T = 1 × (100 – T) 

   85 = 100 – 2T  2T = 15 

     = 
15

2
 = 7.5 ºC, ¼ikuh½  
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Problem 10. –10ºC okyh 1 fdxzk cQZ dks 50ºC okys ikuh ds lkFk feykrs gSA rks feJ.k dk rkieku o feJ.k ds Hkkx 

Kkr djksA   

Solution :  cQZ }kjk yh x;h Å"ek =  5 Kcal + 80 Kcal = 85 Kcal   

   ikuh }kjk nh x;h Å"ek = 1 × 1 × 50 = 50 Kcal   

   yh x;h Å"ek > nh x;h Å"ek vr% cQZ iwjk ugha fi?kysxk] ekuk m g cQZ fi?kyrk gS rks  

   1 × 
1

2
 × 10 + 80 m = 50  

   80 m = 45   m = 
45

80
 

   feJ.k ds Hkkx  

45
1 kg

80

45
1 kg

80

    
   
 

      

ikuh

cQZ

 rFkk rkiØe 0ºC gSA   

   

Problem  11. ,d NksVh oy; esa dqN Hkkx fp=kkuqlkj NqVk gqvk gS rkieku c<+kus ij NqVs gq;s Hkkx dk vkdkj dk D;k 
gksxkA  

 
Solution :  NqVs gq;s Hkkx dk vkdkj c<sxkA   
   

Problem  12. yEckbZ 1 vkSj js[kh; izlkj xq.kkad , dh iryh NM+ dks vk/kkj ysdj vkSj yEckbZ 2 o js[kh; izlkj xq.kkad 
2 dh nks iryh NM+ksa dh lgk;rk ls ,d lef)ckgq f=kHkqt curs gSA ;fn 'kh"kZ vkSj vk/kkj ds e/; fcUnq ds 

chp dh nwjh rkieku ifjorZu ds lkFk vifjofrZr jgrh rks n'kkZb;s fd 1

2

 = 2 2

1




 . 

Solution :   
2

21
2

2

   
 

 

    
2

22 1
2

2

   
 

 

   0 = 1 1 2
2

2 d d1
2

2 2 dT dT
   = 22 × 2 2T     

    
2

1

2

2

 = 4 2

1




  1

2

 = 2 2

1




. 

 

 

   

Problem 13. ,d lnhZ dh jkr tc rkieku 0°C gS ,d daØhV iV~fVdk dh yEckbZ 10 m gSA xehZ ds fnuksa esa tc 

rkieku 35°C gS] ifêdk dh yEckbZ Kkr djksA daØhV dk js[kh; izlkj xq.kkad gS & 1.0 × 10–5 /°C. 

Solution :  t = 10(1 + 1 × 10–5 × 35)  = 10.0035 m  
   

Problem  14. ,d LVhy dh NM+ tks fd nksuksa fljksa ij ca/kh gqbZ gS] ,d fLFkj {kSfrt vk/kkj ij j[kh gqbZ gSA NM+ esa 20°C 

ij foÑfr ugha gSA ;fn rkieku 50°C rd c<+k fn;k tk;s rks NM+ esa vuqnS/;Z foÑfr Kkr djksA ¼LVhy dk 

js[kh; izlkj xq.kkad = 1.2 × 10–5/°C½  

Solution :  0

0


  =  3.6 × 10–4     

 

Problem  15. ;fn NM+ izkjEHk esa  ls ladqfpr gks rks NM+ esa fodf̀r D;k gksxh tc rkieku  
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   (a) ls c<+krs gS   (b) ls ?kVkrs gS 

Solution:   (a) fodf̀r =


  +   (b) fodf̀r =  


   

   

Problem  16. ,d yksyd ?kM+h esa rk¡cs dh NM+ dks yxk;k tkrk gS rFkk ;g 20°C ij lgh le; n'kkZrh gSA ;fn bldks  

0°C ij B.Mk djrs gS rks ;g izfrfnu 15 lSd.M tYnh gks tkrh gSA rk¡cs dk js[kh; izlkj xq.kkad Kkr 

djksA  

Solution :  
15

24 60 60 
 = 

1

2
  × 20   = 

1

16 3600
 = 1.7 × 10–5/°C  

   

Problem 17. ,d ehVj LVhy iSekus dks 20°C ij lgh ikB;kad ds fy;s v'kkafdr fd;k x;k gSA 50 lseh o 51 lseh 

fu'kku ds chp dh nwjh 10°C ij Kkr djksA LVhy dk js[kh; izlkj xq.kkad 1.1 × 10–5/°C gSA   

Solution :   t = 1 (1 – 1.1 × 10–5 × 10) = 0.99989 cm 
   

Problem 18. ,d ,dleku Bksl ihry dk xksyk ,d O;kl ds lkis{k 0 dks.kh; pky ls ?kwe jgk gSA ;fn bldk rkieku 

vc 100ºC ls c<+k fn;k tkrk gS rks bldh u;h dks.kh; pky D;k gksxhA (B = 2.0 × 10–5 perºC) 

   (A) 0

1 0.002




     (B) 0

1 0.002




    (C) 0

1 0.004




     (D)  0

1 0.004




 

Answer :  (C) 

Solution :  0 0 = t t 

   Mr0
2 0 = Mr0

2 (1 + 2T)t  

   t = 0

1 0.004




. 

   

Problem  19. irys ihry dh fnokjksa ls cus ,d ik=k dk vk;ru rFkk Bksl ihry ds xksys dk vk;ru leku ,oa 0ºC ij 

1,000 lseh-3 ds cjkcj gSA 20ºC ls xeZ fd;s tkus ij ik=k ,oa xksys ds vk;ru esa D;k ifjorZu gksxkA 

ihry dk js[kh; izlkj xq.kkad  = 1.9 × 10-5 gSA   

Solution :   V = V0 3 T = 1.14 cm3  

   1.14 cm3  nksuks ds fy,  
   

Problem 20. ,d irys rkacsa ds rkj dh yEckbZ L, 1% ls c<+ tkrh gS tc ;g rkieku T1 ls T2 rd xeZ dh tkrh gSA 

tc ,d irys rkacs dh ifV~Vdk dks ftldh foek;sa 2L × L dks T1 ls T2 rd xeZ fd;k tkrk gS] rks {ks=kQy 

esa izfr'kr ifjorZu gksxk ? 

   (A) 1%      (B) 3%   (C) 4%   (D) 2% 

Answer :  (D) 

Solution :  Lf = L (1 + t )  fL

L
 × 100 = (1 + t) × 100 = 1% 

   Af = 2L × L (1 + 2 t)   fA

2L L
× 100 = (1 + 2 t) × 100 = 2% 

   

Problem 21. ikuh dk ?kuRo 0°C ij 0.998 g/cm3 rFkk 4°C ij 1.000 g/cm3 gSA 0 ls 4°C rd dh ijkl ds fy, ikuh 

dk vkSlr vk;ru çlkj xq.kkad Kkr djksA  

Solution :    dt = 0d

1 t 
   1 = 

0.998

1 4  
  – 5 × 10–4 / 0C 
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Problem 22. 0°C ij ,d dk¡p ds ik=k dk eki 10 cm × 10 cm × 10 cm gSA bldks bl rki ij ikjs ls Hkjrs gSA tc 

rkieku  10°C c<+krs gS rks 1.6 cm3 ikjk ckgj fudyrk gSA ikjs dk vk;ru çlkj xq.kkad Kkr djksA dk¡p 

dk js[kh; xq.kkad = 6.5 × 10–6/°C gSA    

Solution :   V = VHg – VV  

   1.6 = 103  × 10 – 103 × 3 × 6.5 × 10–6 × 10 

   L = (1.6 + 0.195) × 10–4 =1.795 × 10–4 /0C    
   

Problem 23. ,d /kkrq dh xsan dks tks ,Ydksgy es Mwch gS] dk 0°C ij Hkkj W1 rFkk 50°C ij Hkkj W2 gSA /kkrq dk 

vk;ru çlkj xq.kkad ,Ydksgy ls de gSA /kkrq dk ?kuRo ,Ydksgy ls T;knk gSA Kkr dhft, fd W1 vkSj 

W2 esa dkSu T;knk gS ?  

Solution :  M <   

   vr%, B

B

F´

F
 = S[1 ]

[1 ]

  
  

   B BF́ F  

   vr% vkHkklh Hkkj c<+ tkrk gS  

   vr%, W2 > W1  
   

Problem 24. fuEu fyf[kr fp=k esa dkSulh iV~Vh ihry ;k LVhy dk T;knk js[kh; izlkj xq.kkad gksxk \ 

   

 ihry 

LVhy 
T  = T0 

(a) 
      

Solution :  ihry iV~Vh   
   

Problem 25. ,d xyr rkiekih dk vf/kdre o fuEure rkieku 5ºC vkSj 105ºC gSA ;fn rkiekih 25ºC rkieku n'kkZrk 

rks okLrfod rkieku D;k gS?  

Solution :  
25 5 C – 0
100 100


  

   C = 20º C  
   

Problem 26. fdl rkieku ij QkWjsugkbV iSekuk lsfYl;l iSekus ds nqxus ds cjkcj ikB;kad n'kkZ;sxk ?  

Solution :  
F 32

180


 = 

C 0

100


, 

2x 32

180


 = 

x 0

100


 

   10x – 160 = 9x 

   x = 160º C   
   

Problem 27. ,d chekj dk rkieku 40ºC gSA QkWjsukbV ij bldk rkieku D;k gS ?  

Solution :  
F 32

180


 = 

40 0

100


   F = 104º F    
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

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

[k.M+ (A) : Å"ekfefr  

A-1. fuEu lehdj.k esa  H dk eku Kkr djksA  

1 fdxzk0 Hkki 200ºC ij = H + 1 fdxzk0 ikuh 100ºC ij (SHkki = fu;r = 0.5 Cal/gm°C) 
 

A-2. cQZ ds VqdM+s (0°C ij) dks fdruh Å¡pkbZ ls NksM+k tkuk pkfg, rkfd ;g iw.kZr;k fi?ky tk;saA cQZ }kjk flQZ ,d 
pkSFkkbZ mRiUu ÅtkZ dks Å"ek :i esa vo'kksf"kr fd;k tkrk gSA ¼cQZ dh xqIr Å"ek = 3.4 × 105 J kg–1] g = 10 m/s2 ½ 

 

A-3. rkacs dk 200 xzke nzO;eku dk ,d ?ku 37º ds >qdko ds [kqjnjs urry ij fu;r pky ls fQlyrk gSA ekuk fd 
;kaf=kd ÅtkZ esa gkfu rkacs ds nzO;eku dks rkih; ÅtkZ ds :i esa fey tkrh gSA CykWd ds 60 lseh0 fQlyus ij 
fdruk rkieku c<+sxkA rkacs dh fof'k"V Å"ek /kkfjrk 420 J/kg-K gSA 

 

A-4. fp=k esa n'kkZ, vuqlkj ,d ?kweus okyk ifg;k 10 kg nzO;eku ds CykWd ls tqMk gqvk gSA 
ifg;k, 4000 J/K Å"ek /kkfjrk ds nzo esa Mqck gqvk gSA ik=k :)ks"e gSA CykWd ds /khjs 
/khjs 1m uhps tkus ds le;Urjky esa x.kuk djsA 

 (a) nzo ij fd;k x;k dk;Z 
 (b) nzo dks nh xbZ Å"ek  
 (c) nzo ds rkieku esa of̀)  

 ifg;s vkSj ik=k dh Å"ek /kkfjrk ux.; gSA 
 

 

A-5 25°C rki ij 300 g ikuh dks 0°C rki ij 100 g cQZ esa feyk;k tkrk gSA feJ.k dk vfUre rki Kkr dhft,A 
                   [1989; 2M]  

[k.M+ (B) : rkih; çlkj    

B-1. ,d /kkrq dh xsan dk rki c<+krs gSA vk;ru] i`"Bh; {ks=kQy rFkk f=kT;k ds izfr'kr ifjorZuksa dks c<+rs gq, Øe esa 
O;ofLFkr djsaA 

 

B-2. ,d dkals dh pdrh LVhy dh IysV ds Nsn esa Q¡lh gqbZ gSA vki pdrh dks fudkyus ds fy, fudk; dks xeZ djsaxs ;k 
B.Mk djsaxsA ekusa fd s b A       

 

B-3. ;fn iznf'kZr IysV dk rkieku   ls c<+k ns rks Kkr djks & 

 (a) u;h vkUrfjd f=kT;k   

 (b) u;h cká f=kT;k   

 (c) cká o vkUrfjd f=kT;k esa vUrj vkSj n'kkZb;s fd ;g /kukRed gSA 

 (d) /kkfRod IysV dk {ks=kQy (ekfu, fd çlkj xq.kkad gS) 

 

R1 

R2 
 

 

B-4. gekjs ikl leku inkFkZ rFkk leku f=kT;k dk ,d Bksl rFkk ,d [kks[kyk xksyk gSA mu nksuksa dks leku ek=kk esa rki 
c<+kus ds fy, xeZ fd;k tkrk gSA vk;ru çlkj ds dkj.k mu nksuksa dk vk;ru fdl rjg ifjofrZr gksxk] lEcU/k 
crkb;sA nks fLFkfr;ka ekfu, (i) [kks[kys xksys esa gok gSA (ii) [kks[kys xksys esa fuokZr gSA    
      

B-5 0oC ij ,Y;wfefu;e ,oa LVhy dh NM+ks dh yEckbZ;ksa dk ;ksx D;k gksxk] ftlds fy, çR;sd rki ij mudh yEckbZ;ksa 
dk vUrj 0.25m gksA (,Y;wfefu;e ,oa LVhy ds fy, 0oC ij js[kh; çlkj xq.kkad Øe'k% 22 × 10–6/oC rFkk  
11 × 10–6/oC gSA)    

 

B-6 ,d LVhy dk isekuk 20 oC ij lgh va'kkfdr gS rFkk bls  30 oC ij ,d est dh yEckbZ ekius esa ç;qDr fd;k tkrk 

gSA yEckbZ ds ekiu esa çfr'kr=kqqfV Kkr dhft,A [steel = 11 × 10-6/ oC] 
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[k.M+ (C) : rki  

C-1. fp=k es rhu rkiekih n'kkZ;s x;s gS ftu ij ikuh dk xyukad rFkk DoFkukad vafdr gS 

 

 
 (a) bu iSekuksa ij fMxzh ds vkdkj dks la;ksftr djsa] lokZf/kd igysA  

 (b) fn, x, rkiekuksa dks O;ofLFkr djsa] lokZf/kd igys : 50ºX, 50ºW vkSj 50ºY. 
 

C-2. fdl rkieku ij lsUVhxzsM rFkk QkWjsugkbV iSekus ij ikB~;kad leku gksrk gSA 
 

Hkkx - II : ,dy fodYih oLrqfu"B iz'u ¼SINGLE CHOICE OBJECTIVE QUESTIONS½ 

[k.M+ (A) : Å"ekfefr 

A-1. m nzO;eku rFkk (ºC esa) rkieku okys ikuh dks vf/kd nzO;eku M okyh cQZ tks mlds xyukad ij gS] ij Mkyk 
tkrk gSA ;fn ikuh dh fof'k"V Å"ek/kkfjrk c gS rFkk cQZ dh xyu dh xqIr Å"ek L gS rks fi?kys gq, cQZ dk nzO;eku 
fn;k tkrk gS&      

 (A) 
ML

mc
  (B) 

mc

ML


  (C) 

Mc

L


   (D) 

mc

L


 

 

A-2. ,d rkih; foyfxr fudk; esa 100 xzke ikuh 0ºC ij gSA tc ikuh ds Åij dh gok dks iai }kjk ckgj [khapk tkrk gS 
rks dqN ikuh te tkrk gS rFkk dqN 0ºC ij okf"ir gks tkrk gSA ;fn ik=k esa ikuh ugha cprk gks rks cus gq, cQZ dk 
nzO;eku gksxkA ikuh dh 0ºC ij ok"iu dh xqIr Å"ek = 2.10 × 106 J/kg rFkk cQZ dh xyu dh xqIr  
Å"ek = 3.36 × 105 J/kg gSA 

  (A) 86.2 g    (B) 13.8 g    (C) 76.2 g    (D) 65.6 g 
 

A-3. –10ºC ij 20 gm cQZ] 100 ºC ij m gm ok"i ds lkFk feyk;h tkrh gSA m dk U;wure eku rkfd lEiw.kZ cQZ o 
lEiw.kZ ok"i ty esa ifjofrZr gks tk;sA (fn;k gS % sice = 0.5 cal/gmºC, swater = 1 cal/gmºC, L (xyu) = 80 cal/gm 

rFkk L (ok"iu) = 540 cal/gm)  

  (A) 
85

32
gm    (B) 

85

64
gm    (C) 

32

85
gm    (D) 

64

85
gm  

 

A-4. – 20 ºC dh 2 kg cQZ dks 20 ºC  ds 5 kg ikuh ls feyk;k tkrk gSA feJ.k esa ikuh dh vfUre ek=kk gksxh [cQZ dh 
fof'k"V Å"ek = 0.5 cal/gm ºC,  ikuh dh fof'k"V Å"ek = 1 cal/gm ºC, cQZ dh xyu dh xqIr Å"ek = 80 cal/gm] 

           [JEE-2003 (Scr.), 3/84,–1] 
 (A)  6 kg  (B) 7 kg   (C) 3.5 kg  (D) 5 kg 
 

[k.M+ (B) : rkih; çlkj  

B-1. /kkrq dh 'khV ls nks fNnz dkVs tkrs gSA ;fn bldks xeZ fd;k tkrk gS] rks nwfj;k¡ AB vkSj BC (fp=kkuqlkj) 

 

 (A) nksukasa c<+sxhA  (B) nksuksa ?kVsxhA  (C) AB c<+sxh, BC ?kVsxh  (D) AB ?kVsxh, BC c<+sxhA  

 

B-2. ,d LVhy iSekus dks bl rjg cuk;k x;k gS fd feeh0 vUrjky dh 'kq)rk dh ijkl 6 × 10–5 feeh0 gSA va'kkdu ds 
nkSjku feeh0 fpUg dks ekius ds nkSjku rki esa egÙke ifjorZu gS ( = 12 × 10–6 /ºC) & 

 (A) 4.0°C  (B) 4.5°C  (C) 5.0°C  (D) 5.5°C 
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B-3. xeZ djus ds nkSjku çlkj &  

 (A) flQZ Bksl esa gksrk gSA    (B) inkFkZ dk ?kuRo c<+rk gSA   

 (C) inkFkZ dk ?kuRo ?kVrk gS    (D) lHkh nzoksa rFkk Bkslksa esa leku nj ls gksrk gSA 
 

B-4. ;fn f}&/kkrq iV~Vh dks xeZ djsa] rks &   

 (A) ;g de rkih; çlkj xq.kkad okyh /kkrq dh rjQ eqM+sxhA 

 (B) ;g vf/kd rkih; çlkj xq.kkad okyh /kkrq dh rjQ eqM+sxhA  

 (C) ;g lfiZy&vkdkj esa eqM+sxhA  

 (D) dksbZ eqM+ko ugha gksxkA  
 

B-5. nks NM+sa, ,d 1 yEckbZ rFkk a js[kh; çlkj xq.kkad dh ,Y;wfefu;e NM+ rFkk nwljh 2 yEckbZ rFkk s js[kh; çlkj 

xq.kkad dh LVhy dh NM+ dks fljs ls fljs dks feykdj tksM+k tkrk gS] rFkk 1 + 2 yEckbZ dh ,d NM+ cuk;h tkrh 

gSA nksuksa NM+ksa esa leku rkikUrj tºC ij leku çlkj gksrk gSA rc 1

1 2( )
 dk eku gS : [ JEE-2003 (Scr.), 3/84,–1] 

 (A) s

a




   (B) a

s




    (C) s

a s( )


  

   (D) a

a s( )


  

 

 

B-6. ,d nzo ftldk vk;ru çlkj xq.kkad   gS] dks ik=k esa Hkjk tkrk gS] ftlds inkFkZ dk js[kh; çlkj xq.kkad  gSA ;fn 

xeZ djus ij nzo ckgj cgrk gS rks & 

 (A)  > 3   (B)  < 3   (C)  = 3   (D) buesa ls dksbZ ugha  
 

[k.M+ (C) : rki 

C-1. rkieku esa 25º C dk ifjorZu fdrus ifjorZu ds leku gS :  

 (A) 45º F  (B) 72º F   (C) 32º F  (D) 25º F  
 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
   

1. ,d leku ?kuRo dk lensf'kd (isotropic) Bksl csyu ftldk js[kh; izlkj xq.kkad  rFkk ?kuRo  gS,  vk;ru 

izlkj xq.kkad rFkk d ?kuRo okys nzo esa fp=kkuqlkj rSj jgk gSA   

 
  LrEHk        LrEHk  

 (A) nzo ds vUnj fLFkr csyu dk vk;ru fu;r jgsxkA    (p)  = 0  

 (B) nzo ds ckgj csyu dk vk;ru fu;r jgsxkA    (q)  = 2  

 (C) nzo ds ckgj csyu dh Å¡pkbZ fu;r jgsxhA    (r)  = 3 
d


 

 (D) nzo ds vUnj csyu dh Å¡pkbZ fu;r jgsxhA    (s)  = ( 2 + 
d


) 

 

2. fuEu iz'u esa LrEHk- esa dqN HkkSfrd jkf'k;k¡ gSa rFkk LrEHk- esa mudh bdkbZ;k¡ gSa, mUgsa lqesfyr dhft, -  

  LrEHk        LrEHk  
 (A) js[kh; izlkj xq.kkad      (p) Cal/°C  

 (B) ty rqY;kad       (q) gm 

 (C) Å"ek /kkfjrk       (r) (°C)–1 

 (D) fof'k"V Å"ek       (s) Cal/g°C    
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

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

1. ,d /kkrq dh xsan ftldk fof'k"V ?kuRo 4.5 rFkk fof'k"V Å"ek 0.1 cal/gm-°C gS] dks 0ºC dh cM+h cQZ dh ifêdk 

ij j[kk tkrk gSA tc xsan dk rkieku 0°C gks tkrk gS rks xsan vk/kh cQZ esa Mwc tkrh gSA xsan dk çkjfEHkd rkieku 

gS (cQZ dh xqIr Å"ek = 80 cal/g, cQZ dk fof'k"V ?kuRo = 0.9) 

 (A) 100 °C  (B) 90 °C   (C) 80 °C  (D) 70 °C 
 

2. ,d LVhy dkj[kkus esa ;g ik;k tkrk gS fd yksgs ds M kg nzO;eku dks xyukad fcUnq ij xyu voLFkk esa j[kus ds 

fy, P okWV 'kfDr dh vko';drk gksrh gS tc 'kfDr L=kksr can dj fn;k tkrk gS rks ;g yksgk t sec le; esa lEiw.kZ 

:i ls Bksl esa cny tkrk gSA yksgs ds xyu dh xqIr Å"ek gksxh %  

 (A) 2 Pt / M  (B) Pt / 2M   (C) Pt / M  (D) PM / t 
 

3. 100º C ij ok"i] 0.02 kg ty rqY;kad okys ,d dSyksjhekih esa 15°C ij Hkjs 1.1 kg ty ls rc rd xqtkjh tkrh gS] 

tc rd fd dSyksjhekih o blds vo;oksa dk rki 80°C rd ugha c<+ tkrkA la?kfur ok"i dk nzO;eku fdyksxzke esa gS 
           [JEE 1986, 2] 

 (A) 0.130        (B) 0.065  (C) 0.260       (D) 0.135 
 

4. fdlh Bksl oLrq dk tM+Ro vk?kw.kZ  gS ] ftldk js[kh; çlkj xq.kkad gSA ;fn rkieku esa T ifjorZu fd;k tkrk gS] 

rks  es laxr ifjorZu gS& 

 (A) T  (B) 
1

2
T  (C) 2 T  (D) 3 T 

 

5. nks NM+ ftudh yEckbZ 1 o 2, gS rFkk muds inkFkZ dk js[kh; çlkj xq.kkad 1 o 2 gS dks ,d&nwljs ls tksM+k tkrk 

gSA çkIr NM+ dk rqY; js[kh; çlkj xq.kkad gS  : 

 

 (A 1 2 2 1

1 2

  


)   (B) 1 1 2 2

1 2

  
  

   (C) 1 1 2 2

1 2

  


  (D) 2 1 1 2

1 2

  
  

    

 

6. fu;r nkc ij vkn'kZ xSl dk rkih; vk;ru çlkj xq.kkad gS & 

 (A) T    (B) T2   (C) 
1

T
    (D) 

2

1

T
 

 (;gk¡ T = xSl dk ije rki) 
 

7. ,d /kkfRod xsan dks ikuh esa Mqcks;k tkrk gS] xsan dk rki 5ºC ,oa Hkkj w1 gS] rFkk ikuh dk rki 50ºC ,oa Hkkj w2 gSA 

/kkrq dk vk;ru çlkj xq.kkad] ikuh ls de gS rks & 

 (A) w1 > w2  (B) w1 < w2  (C) w1 = w2  (D) vk¡dM+s vi;kZIr gSA 
 

8. ,d /kkrq dk VqdM+k ikjs ij rSjrk gSA /kkrq o ikjs ds vk;ru izlkj xq.kkad Øe'k% 1 o 2 gSA ;fn ikjs o /kkrq nksuksa 

dk rki T, ls c<+k;k tk;s rks /kkrq dk ikjs esa Mwcs gq, vk;ru dk va'k ________ xq.kd ls ifjofrZr gksrk gSA  

 (vafre va'k o izkjfEHkd va'k dk vuqikr)       [JEE 1991, 2] 

 (A) 2

1

1 T

1 T

  
  

       (B) 1

2

1 T

1 T

  
  

   (C) 1 + ( + 2)T  (D) buesa ls dksbZ ugha 
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9. nks Å/okZ/kj ufydk ftuesa nzo Hkjk gS] ds fupys fljs ,d {kSfrt ds'k 

uyh }kjk tqM+s gSA ,d ufydk pkjksa vksj cQZ rFkk 0°C ikuh ls f?kjh gS 

rFkk nwljh ds pkjksa vksj ls t°C rki ds xeZ ikuh ls f?kjh gqbZ gSA nzoksa 

ds nksuksa LrEHkksa eas] h Å¡pkbZ dk vUrj gS rFkk 0°C okys LrEHk esa nzo 

dh Å¡pkbZ h0 gSA nzo dk vk;ru çlkj xq.kkad gksxk  

  (A) 
0

h

h t


  (B) 

0

2 h

h t


    (C) 02h

ht
      (D) 0h

ht
   

 

10._ 263K ds ckgjh rkieku ds lkFk ,d B.Mh lnhZ ls ,d 0.5 m xgjkbZ dk NksVk rkykc fn[kk;k x;k gSA cQZ dh 
rkih; pkydrk K = 2.2 W m–1 K–1 gS, xqIr Å"ek L = 3.4 × 105 Jkg–1 rFkk ?kuRo  = 0.9 × 103 kgm–3 rkykc dk 
rkieku 273 K ysaA lEiw.kZ rkykc dks teus esa yxus okyk le; yxHkx gS   [Olympiad (Stage-1) 2017] 

 (A) 20 days  (B) 25 days  (C) 30 days  (D) 35 days 
 

11._ fHkUu inkFkksZ dh nks ,dleku T;kfefr dh NM+sa] ftuds Å"eh; izlkj xq.kkad Øe'k% 1 o 2 rFkk ;ax xq.kkad Y1 o Y2 

gSa] nks n`<+ o Hkkjh nhokjksa ds chp dlh (fixed)  tkrh gSA bu NM+ksa dks bl izdkj xeZ fd;k tkrk gS fd buds rki esa 
leku o`f) gksrh gSA NM+sa eqM+rh ugha gSA ;fn 1 : 2 = 2 : 6 rks nksuksa NM+ksa esa mRiUu rkih; izfrcy (thermal 

stresses) leku gksaxs] ;fn Y1 : Y2 cjkcj gS & 

 (A) 2 : 3   (B) 1 : 1   (C) 3 : 1  (D) 4 : 9 
 

12._ nks ,d tSlh iryh /kkrq dh iV~Vhdkvksa esa ls ,d ,Y;qfefu;e dh rFkk nwljh ykSgsa dh gS] budksa ,d lkFk tksM+dj 

f}/kkfRod ifV~Vdk cuk;h tkrh gS] rkieku 50ºC c<+k;k tkrk gSA ;fn nksuksa ifV~Vdkvksa dk dsfUnz; ry 2mm nwj gks 

tkrk gS rFkk ,Y;qfefu;e ,oa ykSgs dk rkih; izlkj xq.kkad Øe'k% 30 × 10–6/0C rFkk 10 × 10–6/0C gks rks f}/kkfRod 

ifV~Vdk dh vkSlr oØrk f=kT;k D;k gksxh ?   [Olympiad 2014 (stage-1)] 

 (A) 50 cm (B) 100 cm (C) 150 cm (D) 200 cm 
 

13._ fdlh rkieku ij Øe'k% l1 rFkk l2 yEckbZ dh nks iryh NM+ksa dks ,d nwljs ds lkFk fljksa ls tksM+k tkrk gS] vc la;qDr 

NM+ dks rkieku ls xeZ fd;k tkrk gSA ;fn nksuksa NM+ksa ds js[kh; izlkj xq.kkad Øe'k% 1  rFkk 2  gks rks la;qDr 

NM+ dk mHk;fu"B js[kh; izlkj xq.kkad Kkr dhft,A   [Olympiad 2015 (stage-1)] 

 (A) 1 2

2

 
 (B) 1 2.   (C) 1 2 2 1

1 2

l l

l l

 


 (D) 1 1 2 2

1 2

l l

l l

 


 

 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 
 

1. ,d eVds esa 20 kg ikuh Hkjk gqvk gSA eVds dh lrg ij cus fNnzks ls izfr lsd.M  0.5 gm  

ikuh ckgj fudyrk gS, tks ok"ihr gksus ds fy, vko';d Å"ek 'ks"k ikuh ls ysrk gSA ml 
le; (yxHkx) dh x.kuk ¼feuhV esa½ djs ftlesa ikuh dk rki  5ºC ls ?kV tkrk gSA okrkoj.k 
ls ikuh dks Å"ek LFkkUrj.k ux.; gS] ¼viuk mRrj fudVe iw.kkZd esa nhft,A½ 

 ikuh dh fof'k"V Å"ek = 4200J/KgºC  

 ikuh ds ok"iu dh xqIr Å"ek 2.27 × 106 J/Kg 

 

 

2. 59 kw okyk ikuh dk ghVj 150 L ikuh dks 21°C ls 38ºC rd xeZ djus esa fdruk le; ( fefuV esa) ysxk 
 

3. fdlh i}kFkZ dh fof'k"V Å"ek rkieku ds lkFk c = 0.2 + 0.16 T + 0.024 T2 ds vuqlkj ifjofrZr gksrh gSA ;gka 
T,°c esa rFkk c, cal/gk esa gSA bl i}kFkZ ds 2g dk rkieku 0° ls 5°C djus esa vko';d Å"ek Kkr dhft, 
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4. 0°C dh  50g cQZ dks 0°C ds 200g ikuh ds lkFk fefJr fd;k tkrk gSA bl fudk; ¼cQZ + ikuh½ dks 6 kcal Å"ek 
nh tkrh gSA fudk; dk vfUre rkieku (in °C) Kkr djks 

 

5. i`Foh 1400 okWV/eh02 lkSj 'kfDr çkIr djrh gSA ;fn lEiw.kZ lkSj ÅtkZ dks 0.2 eh02 {ks=kQy okys ySUl ls 280 xzke 
ds cQZ ds VqdM+s ij dsfUnzr djsa] rks cQZ dks fi?kyus es yxk le; X × 10 sec gks rks x dk eku Kkr djksaA (cQZ dh 
xyu dh xqIr Å"ek = 3.3 × 105 J/kg)        [JEE 1997, 2] 

 

6. ,d 50 gm dh lhls dh xksyh ftldh fof'k"V Å"ek 0.02 cal/gm gS] izkjEHk esa 30º C ij gSA ;g Å/okZ/kj Åij dh 
vksj 840 m/sec dh pky ls nkxh tkrh gS vkSj okil ykSVrs gq, blds izkjfEHkd Lrj ij 0º C ij cQZ ds ,d VqdM+s 
ls Vdjkrh gSA fdruk cQZ fi?kyrk gSA ;g ekfu;s fd lEiw.kZ ÅtkZ dsoy cQZ dks fi?kykus esa [kpZ gksrh gSA viuk 
mRrj (in gms) fudVre iw.kkZd xzke esa nhft,A      [REE 1988, 5] 

7. 100 gm ikuh dk rkiØe Hkki feykdj 24º C ls 90º C rd c<+krs gSaA mijksDr mn~ns'; ds fy, ç;qDr Hkki dk 
nzO;eku (in gms) Kkr dhft,A         [JEE 1996, 2] 

 

8. ,d fo|qr Å"ed dq.Myh ,d dSyksjhekih esa j[kh tkrh gSA ftlesa 10°C ij 360 gm ty gSA dq.Myh 90 okWV dh 
nj ls ÅtkZ [kpZ djrh gSA dq.Myh o dSyksjhekih dk ty rqY;kad 40 gm gSA Kkr dhft, 10 feuV i'pkr~ ty dk 
rki (°C esa) D;k gksxk\ viuk mÙkj fudVorhZ iw.kk±d esa nhft,A [J = 4.2 Joules/cal]  [REE 1985, 7]  

 

9.  

       
   

 32° C rkieku o`f) ds ifj.kke Lo:i iznf'kZr NM+ dsUnz ls nks vyx&vyx Hkkxksa ds :i esa Åij mB tkrh gSA ;fn 
iznf'kZr fuf'pr nwjh0 dk eku 4 m rFkk NM+ dk js[kh; izlkj xq.kkd 25 × 10–6 °c–1 gks rks NM+ ds dsUnz ds mBko 
x(cm esa) dk eku Kkr djksaA  

 

10. fp=k esa iznf'kZr tM+or~ iSekus ij fdlh nzo ds Lrj dk ikB~;kad 0°C rFkk 100° C ij 

Øe'k% 0 rFkk 10 mm gSA vk;ruh; izlkj xq.kkd rkieku ds lkFk  = 0 
T

1
100

  
 

 ds 

vuqlkj ifjorhZr gksrk gS (tgka T, °C esa gS) 48°C ij nzo dk Lrj (mm esa) Kkr dhft, 

 
 

11. ,d lSd.M ljy yksyd cgqr iryh jLlh ls cuk gS] ftldk Å"eh; js[kh; çlkj xq.kkad = 20 × 10–4 /oC gS rFkk 
blds ,d fljs ij ,d Hkkjh d.k yVdk;k x;k gSA Mksjh+ dk LorU=k fljk ,d fLFkj fy¶V dh Nr ls yVdk;k x;k 
gSA yksyd 0 oC ij lgh le; çnf'kZr djrk gS] tc rki 50 oC rd c<+rk gS rks 60kg fy¶V pkyd tks HkkSfrd 
foKku dk Nk=k gS] yksyd dk le; lgh n'kkZus ds fy, fy¶V dks Å/oZ Åij Rofjr djrk gS] tc yksyd 50 oC ij 
lgh le; çnf'kZr djrk gks rks  bl le; fy¶V pkyd dk vkHkklh Hkkj (kgwt esa) Kkr djksA (g = 10 m/s2 ysaA) 

 

12. 25 cm yEch LVhy dh NM+ dk vuqizLFk dkV {ks=kQy 0.8 cm2 gSA bls 10°C rki c<+kdj gksus okys izlkj ds cjkcj 
[khapus esa 10X cy dh vko';drk gks rks X dk eku Kkr djks  ¼LVhy dk js[kh; izlkj xq.kkad 10-5/°C gSA rFkk ;ax 
xq.kkad 2 × 1010 N/m2 gS)         [JEE 1989, 3] 

  

13. ,d yhVj ds ,d ¶ykLd esa FkksM+k ikjk Hkjk gSA ;g ik;k tkrk gS fd fHkUu&fHkUu rkiksa ij ¶ykLd ds vUnj ok;q dk 
vk;ru leku jgrk gSA ¶ykLd ds vUnj ikjs dk vk;ru ¼ yhVj esa½ X/100 gks rks X dk eku Kkr djksA  dkap dk 
js[kh; izlkj xq.kkad = 9 × 10–6 /º C gSA ikjs dk vk;ru izlkj xq.kkad = 1.8 × 10–4 /º C A  [JEE 1991, 3] 
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Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 
 

1. tc fHkUu&fHkUu rki ds nks vfØ;k'khy uewuksa dks ux.; Å"ek /kkfjrk okys foyfxr ik=k esa feyk;k tkrk gS rks feJ.k 
dk vafre rkiØe gks ldrk gS & 

 (A) de rkiØe okys ls de ;k T;knk rkiØe okys ls T;knkA   

 (B) de ;k T;knk rkiØe ds cjkcjA 

 (C) de rkiØe okys ls T;knk ysfdu T;knk rkiØe okys ls deA 

 (D) de rFkk T;knk rkiØe dk vkSlrA 
 

2. tc 10ºC ds m xzke ikuh dks 0°C dh m xzke cQZ ls feykrs gS] rks fuEu esa ls dksuls dFku xyr gSA  

 (A) fudk; dk rkiØe fuEu lehdj.k ls O;Dr djrs gaS m × 80 + m × 1 × (T – 0) = m × 1 × (10 – T) 

 (B) lHkh cQZ fi?ky tk;sxh rFkk fudk; dk rki 0°C ls T;knk ijUrq 10°C ls de gksxkA 

 (C) lHkh cQZ fi?ky tk;sxh rFkk fudk; dk rki 0°C gksxkA 

 (D) lHkh cQZ ugha fi?kysxh rFkk fudk; dk rki 0°C gksxkA 
 

3. nks le:i ik=kksa ¼ux.; Å"eh; izlkj½ esa ikuh leku Lrj rd 4°C ij Hkjk tkrk gSA ;fn ,d dks  (A dgsa) xeZ djsas 

rFkk nwljs dks (B dgsa) B.Mk fd;k tkrk gS] rc : 

 (A) A dk ty Lrj fuf'pr :i ls c<+sxkA  (B) B dk ty Lrj fuf'pr :i ls c<+sxkA 

 (C) A dk ty Lrj fuf'pr :i ls ?kVsxkA  (D) B dk ty Lrj fuf'pr :i ls ?kVsxkA 

 

4. ,d f}&/kkrq iV~Vh] nks le:i ,d rkacs rFkk nwljh ihry dh iV~Vh ls feydj cuh gSA nksuksa /kkrqvksa dk js[kh; çlkj xq.kkad 

C rFkk B gSA xeZ djus ij] iV~Vh dk rki T c<+ tkrk gS rFkk ;g eqM+dj R f=kT;k dk pki cukrh gSA rc 'R' gS : 

 (A) T ds lekuqikrh     (B) T ds O;qRØekuqikrh  

 (C) |B – C| ds lekuqikrh      (D) |B – C| ds O;qRØekuqikrh   

 

5. ,d vk;rkdkj /kkrq dh IysV esa] fn[kk;h x;h ekiksa dh vk;r ,oa o`Ùkh; vkdkj dh nks xqgk,sa fp=kkuqlkj cuk;h x;h 

gSaA P rFkk Q bu xqgkvksa ds dsUnz gSaA IysV dks xeZ djus ij] fuEu esa dkSulh jkf'k;k¡ c<+rh gSa &   

Q

r

R

P
a

b

 

 (A)  r2    (B) ab   (C) R   (D) b 

 

6.*_ yEckbZ ds ,d /kkfRod rkj dks nks vk/kkjksa ds chp esa dqN ruko ds lkFk cka/kk tkrk gSA rkj dks ° rkieku ls 
B.Mk fd;k tkrk gSA ekuk rkj ds fy, Y ;ax xq.kkad, ?kusRo rFkk  rkih; js[kh; izlkj xq.kkad gks rks bl rkj ds 
nkSyuksa dh vko`fÙk lekuqikrh gksxhA      [OLYMPIAD-2016_STAGE-1] 

 (A) Y    (B)     (C) 
1

   (D) 


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Hkkx - IV : vuqPNsn (COMPREHENSION) 
 

vuqPNsn-1  

 ,d rkih; dqpkyd ik=k ds nks Hkkxksa A rFkk B esa] tks ,d lqpkyd nhokj }kjk foHkkftr gSa] 0.60 fdxzk ikuh ds uewus 
rFkk cQZ ds uewus dks j[kk x;k gSA ikuh ls lqpkyd nhokj }kjk cQZ dks lapfjr Å"ek dh nj P fu;r gS] tc rd 
fd rkih; lkE;oLFkk ugha igq¡prhA ikuh rFkk cQZ ds rki T rFkk le; t ds chp oØ xzkQ esa n'kkZ;k x;k gSA iwjh 
izfØ;k ds nkSjku Hkkxksa dk rkiØe lekaxh jgrk gSA  

  cQZ dh fof'k"V Å"ek = 2100 J/kg-K 

  ikuh dh fof'k"V Å"ek = 4200 J/kg-K 

  cQZ dh xyu dh xqIr Å"ek = 3.3 × 105 J/kg 

 

  

 40 

20 

0 

-20 

20 40 60 80 

T(°C) t (min) 

water 

Ice 

                   

1. nj P dk eku gS & 

 (A) 42.0 W  (B) 36.0 W  (C) 21.0 W  (D) 18.0 W 
 

2. ik=k esa cQZ dk izkjfEHkd nzO;eku gS &  

 (A) 0.36 kg  (B) 1.2 kg  (C) 2.4 kg  (D) 3.6 kg 

 

3. rkih; lkE;koLFkk igq¡pus rd ikuh ls cQZ esa :ikUrj.k ds dkj.k cuh cQZ dk nzO;eku gS &  

 (A) 0.12 kg  (B) 0.15 kg  (C) 0.25 kg  (D) 0.40 kg 

 

vuqPNsn-2        

 ux.; Å"ek /kkfjrk ds ,d ik=k esa 0°C dh 200 xzke cQZ rFkk 100°C dh 100 xzke ok"i dks 55°C rki ds 200 xzke 

ikuh ds lkFk fefJr fd;k tkrk gSA okrkoj.k esa Å"ek {k; ux.; ekusa rFkk ik=k esa nkc 1.0 ok;qe.Myh; fLFkj jgrk 

gSA (cQZ dh xyu dh xqIr Å"ek = 80 cal/gm, ikuh ds ok"iu dh xqIr Å"ek = 540 cal/gm, cQZ dh fof'k"V  

Å"ek = 0.5 cal/gm-K, ikuh dh fof'k"V Å"ek = 1 cal/gm-K) 

 

4. fudk; dk vfUre rki D;k gS & 

 (A) 48°C   (B) 72°C  (C) 94°C  (D) 100°C 

 

5. vfUre rki ij] fudk; esa mifLFkr dqy ikuh dk nzO;eku gS & 

 (A) 472.6 gm  (B) 483.3 gm  (C) 493.6 gm  (D) 500 gm 

 

6. fudk; esa 'ks"k ok"i dh ek=kk gS &  

 (A) 16.7 gm     (B) 12.0 gm 

 (C) 8.4 gm     (D) 0 xzke] pwafd dksbZ ok"i ugha cprh gSaA   
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -  

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
1. ,d Bksl ?ku (js[kh; çlkj xq.kkad] S) nzo (vk;ru çlkj xq.kkad] L) ls Hkjs ik=k esa rSj jgk gSA ;fn rkiØe dks 

T ls c<+k nsa, rks ?ku dh nzo ds vUnj Mwch yEckbZ vifjofrZr j[kus ds fy, S rFkk L esa D;k lEcU/k gksxkA    

                [JEE-2004 (Mains), 2/60] 
 

2. ,d [kqys ik=k esa 27°C okys 2 yhVj ikuh dks 1 kW ghVj }kjk xeZ djrs gSA vkSlr :i ls cká okrkoj.k esa Å"ek 

160 twy/lsd.M dh nj ls {k; jgh gSA rkiØe 77°C rd igq¡pus es yxk vko';d le; gS  

            [JEE-2005 (Scr.), 3/84, –1] 

 (A) 8 min 20 sec (B) 10 min  (C) 7 min  (D) 14 min  

 

3. ,d Å"ekjks/kh ik=k esa  373 K dh 0.05 fdxzk0 Hkki rFkk 253 K dh  0.45 fdxzk0 cQZ dks feykrs gSA feJ.k dk vfUre 

rki Kkr djksA (dsfYou esa)                      [JEE 2006, 6/184, –1] 

 fn;k gS, Lxyu = 80 dSyksjh/xzke = 336 J/g, Lok"iu = 540 dSyksjh/xzke= 2268 twy/xzke] ScQZ = 2100 twy/fdyksxzke-K  

= 0.5 dSyksjh/xzke-K vkSj Sikuh = 4200 twy/fdyksxzke-K = 1 dSyksjh/xzke-K.    

 

4. ,d m xzke nzO;eku dk cQZ dk VqdM+k (fof'k"V m"ek = 2100 J kg–1 ºC–1 rFkk xqIr Å"ek = 3.36 × 105 J kg–1) 

ok;qe.Myh; nkc ij –5 ºC ij j[kk gSA bls 420 J dh Å"ek nh tkrh gS ftlls ;g fi?kyuk 'kq: gks tkrh gSA vUr 

esa tc cQZ&ikuh dk feJ.k lUrqyu esa gS] rc ;g ik;k tkrk gS fd 1 xzke cQZ fi?ky pqdh gSA ;g ekurs gq, fd 

bl izfØ;k esa fdlh vU; Å"ek dk vknku iznku ugha gqvk gS] m dk eku ¼xzke esa½ gksxkA    [JEE 2010, 3/163] 

5. ‘L’ yEckbZ dh LVhy&rkj] tks 40°C rkieku ij gS] dks Nr ls yVdk dj mlds eqDr fljs ij nzO;eku  'm' yVdk;k 

tkrk gSA vc rkj dks BaM+k djds mldk rkieku 40°C ls 30°C ykus ij mldh yEckbZ fQj ls okLrfod yEckbZ 'L' 

ds cjkcj gks tkrh gSA LVhy dk rkih; js[kh; çlkj xq.kkad 10–5 /°C gS, LVhy dk ;ax xq.kkad 1011 N/m2 gS rFkk rkj 

dh f=kT;k 1 mm gSA ekusa fd L >> rkj dk O;klA ‘m’ dk kg esa eku yxHkx gS       [JEE 2011, 4/160] 

 

6. 120 fyVj {kerk okyk ikuh dk ,d dwyj leku nj P 

watts ls ikuh dks BaMk dj ldrk gSA ,d can 

ifjlapkj.k esa ¼tSlk O;oLFkk fp=k esa n'kkZ;k x;k gS½ dwyj 

ds ikuh ls ,d ckgjh ;a=k dks BaMk fd;k tkrk gS tks 

ges'kk 3 kW Å"ek mRiUu djrk gSA ;a=k dks fn;k x;k 

ikuh dk rkieku 30°C ls T;knh ugha gks ldrk ,oa iwjk 

120 fyVj ikuh izkjEHk esa 10°C rd BaMk fd;k x;k gSA  

 

Cold 

Hot 

Cooler Device 

 

iwjk fudk; rkijks/kh gSA bl ;a=k dks rhu ?kaVs rd pkyw j[kus ds fy, de ls de fdruh 'kfä P (watts esa) dh 
t:jr gS \ (ikuh dh fof'k"V Å"ek = 4.2 kJ kg–1 K–1 vkSj ikuh dk ?kuRo = 1000 kg m–3) 

[JEE (Advanced) 2016; P-1, 3/62, –1] 
 (A) 1600  (B) 2067  (C) 2533  (D) 3933 
 

7. ,d irys rkj  PQ  ds Nksj Q  dks vU; irys rkj RS  ds Nksj R  ij Vkadk yxkdj (soldered) tksM+k x;k gSA 

10 °C  ij nksuksa rkjksa dh yEckbZ 1m gSA vc bl fudk; ds Nksj P rFkk Nksj S dks Øe'k% 10 °C rFkk 400 °C ij 

fLFkj j[kk tkrk gSA ;g fudk; pkjksa vksj ls Å"ekjks/kh gSA ;fn rkj PQ dh Å"ek pkydrk rkj RS dh Å"ek 

pkydrk ls nqxuh gS rFkk rkj PQ dk js[kh; Åf"e; izlkj xq.kkad (coefficient of linear thermal expansion)  

1.2 × 10–5 K–1 gS] rc rkj PQ  dh yEckbZ esa ifjorZu dk eku gS      [JEE (Advanced) 2016; P-2, 3/62, –1] 

 (A) 0.78 mm   (B) 0.90 mm  (C) 1.56 mm  (D) 2.34 mm 
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Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

1. 836 W ghVj }kjk 1 yhVj ikuh dks 10ºC ls 40ºC rd xeZ djus esa yxk le; gksxk :  [AIEEE 2004] 

 (1) 50 s   (2) 100 s  (3) 150 s  (4) 200 s  
 

2. fuEu rki (T) ij ,d /kkrq dh fof'k"V Å"ek /kkfjrk fuEu ls nh tkrh gS :         [AIEEE 2011,11 May; 4/120, –1] 

 Cp (kjK–1 kg–1) = 32

3
T

400

 
 
 

  

 bl /kkrq ls cus 100 xzke ds ,d crZu dks dejs ds rkieku (27ºC) ij dk;Zjr ,d fo'ks"k jsÝhtjsVj }kjk  
20K ls 4K rd B.Mk fd;k tkus ds fy;s vko';d dk;Z dh ek=kk gS :  

 (1) 0.148 kJ ls vf/kdA    (2) 0.148 kJ vkSj 0.028 kJ ds chpA 

 (3) 0.028 kJ ls deA    (4) 0.002 kJ ds cjkcjA 
 

3. ;ax çR;kLFkrk xq.kkad Y vkSj jsf[kd çlkj xq.kkad  okyh ,d /kkrq dh NM+ dks blds nksauks fljksa ij bl çdkj idM+ 
j[kk gS fd bldh yEckbZ vpj jgrh gSA ;fn blds rkieku esa tºC dh o`f) dh tkrh gS] rc blesa mRiUUk jsf[k; 
çfrcy gS  :              [AIEEE 2011, 11 May; 4/120, –1] 

 (1) 
Y

t
   (2) Yt   (3) 

1

(Y t)
  (4) 

t

Y


 

 

4. 20 cm O;kl ds ,d ,Y;wfefu;e xksys dks 0ºC ls 100ºC rd xeZ fd;k tkrk gSA blds vk;ru esa ifjorZu gksxk 
(fn;k gS ,Y;wfefu;e dk jsf[kd çlkj xq.kkad AI = 23 × 10–6/ºC) :       [AIEEE 2011, 11 May; 4/120, –1] 

 (1) 2.89 cc  (2) 9.28 cc  (3) 49.8 cc  (4) 28.9 cc 
 

5. f=kT;k R dk ,d ydM+h dk ifg;k nks v)Zo`Ùkh; Hkkxksa ls cuk;k x;k gS ¼fp=k ns[ksa½A 
yEckbZ L vkSj vuqizLFk ifjPNsn {ks=kQy S dh ,d /kkrq dh iêh ls cus ,d oy; }kjk 
nksuksa Hkkxksa dks idM+ dj j[kk x;k gSA L dk eku 2R ls dqN de gSA oy; dks ifg;s 
ij p<+kus ds fy;s] bls bruk xeZ fd;k tkrk gS ftlls fd blds rkieku esa T dh 
o`f) gks vkSj ;g ifg;s ds Åij Bhd p<+ tk,A vc ;g okrkoj.k ds rkieku rd BaMk 
gksrk gS] ;g v)Zo`Ùkh; Hkkxksa dks ,d lkFk nckrk gSA ;fn /kkrq dk jsf[kd izlkj xq.kkad 
vkSj ;ax izR;kLFkrk xq.kkad Y gS] rc ifg;s ds ,d Hkkx }kjk nwljs Hkkx ij yxk;k x;k 
cy gS :                       [AIEEE 2012 ; 4/120, –1] 

 

 (1) 2SYT  (2) SYT  (3) SYT  (4) 2SYT 
 

6. ,d isUMqye ?kM+h 40°C rkieku ij 12 s izfrfnu /kheh gks tkrh gS rFkk 20°C rkieku ij 4 s izfrfnu rst+ gks tkrh 
gSA rkieku ftl ij ;g lgh le; n'kkZ;sxh rFkk isUMqye dh /kkrq dk js[kh;&izlkj xq.kkad () Øe'k% gSa % 

            [JEE (Main) 2016, 4/120, –1] 

 (1) 60°C ;  = 1.85 × 10–4/°C   (2) 30°C ;  = 1.85 × 10–3/°C  

 (3) 55°C ;  = 1.85 × 10–2/°C    (4) 25°C ;  = 1.85 × 10–5/°C 
 

7. 100 gm nzO;eku okyk rk¡cs ds ,d xksys dk rkieku T gSA mls ,d 170 gm ikuh ls Hkjs gq, 100 gm ds rk¡cs ds 
dSyksjhehVj tksfd dejs ds rkieku ij gS] esa Mky fn;k tkrk gSA r~ri'pkr fudk; dk rkieku 75º C ik;k tkrk 
gSA T dk eku gksxkA (fn;k gS % dejs dk rkieku = 30ºC, rk¡cs dh fof'k"V Å"ek = 0.1 cal/gmºC) 

[JEE (Main) 2017, 4/120, –1] 
 (1) 825º C  (2) 800ºC  (3) 885ºC   (4) 1250ºC 

8. 0°C ij j[ks gq, ,d ?ku ij ,d ncko P yxk;k tkrk gS ftlls og lHkh rjQ ls cjkcj laihfMr gksrk gSA ?ku ds 
inkFkZ dk vk;ru izR;kLFkrk xq.kkad K ,oa js[kh; izlkj xq.kkad  gSA ;fn ?ku dks xeZ djds ewy vkdkj esa ykuk gks 
rks mlds rkieku dks fdruk c<+kuk iM+sxkA      [JEE (Main) 2017, 4/120, –1] 

 (1) 3PK  (2) 
P

3 K
  (3) 

P

K
   (4) 

3

PK


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EXERCISE-1 

Hkkx - I 

[k.M+ (A)  

A 1. H = 590 kcal A 2. 136 km   
 

A 3. 
3

350
 = 8.6 × 10–3 ºC   

 

A 4. (a) 100 J (b) 0 (c) 1/40 ºC  
 

A 5 0ºC  
 

[k.M+ (B)   
 

B 1. %R < %A < %V    
 

B 2. fudk; dks B.Mk djsaxs  
 

B 3. (a) '

1R  = R1 (1 + )   (b) '

2R  = R2 (1 + )  

 (c) '

2R  – '

1R  = (R2 – R1) (1 + ) 

 (d) A ' =( 2

2R –
2

1R )(1 + 2) = A(1 + 2) 
 

B 4. (i) [kks[kyk xksyk > Bksl xksyk      

 (ii) [kks[kyk xksyk = Bksl xksyk  
 

B 5. 0.75m  B 6. 1.1 × 10–2   
 

[k.M+  (C)  
 

C 1. (a) lHkh cjkcj (b) 50ºX, 50ºY, 50ºW.          
 

C 2 . – 40ºC  or – 40ºF  
 

Hkkx - II 
 

[k.M+ (A)  
 

A 1. (D)  A 2. (A) A 3. (A)  
 

A 4. (A)  
 

[k.M+ (B)  
 

B 1. (A)  B 2. (C) B 3. (C)  
 

B 4. (A)  B 5. (C)  B 6. (A)  
 

[k.M+ (C)  
 

C 1. (A)  
 

Hkkx - III 

1. (A) – (p) ; (B) – (r)  ;  (C) – (s)  ;  (D) – (q)   
 

2. (A) – (r) ; (B) – (q)  ;  (C) – (p)  ;  (D) – (s)    

 

EXERCISE-2 
 

Hkkx - I 

1. (C) 2. (C) 3. (A)  
 

4. (C) 5. (C)  6. (C)   
 

7. (B)  8. (A) 9. (A)   
 

10. (A) 11. (C) 12. (D)  
13. (D) 

Hkkx - II 

1. 6  2. 3  3. 8   
 

4. 8 5. 33  6. 53  
 

7. 12 8. 42 9. 8  
 

10. 4 11. 66 12. 16  
 

13. 15 
 

Hkkx - III 

1. (BCD) 2. (ABC) 3. (AB)  
 

4. (BD) 5. (ABCD) 6. (ABCD) 
 

Hkkx - IV 

1. (A) 2. (C) 3. (B)  
 

4. (D) 5. (B) 6. (A) 
 

EXERCISE-3 
 

Hkkx - I 

1. L=2s 2. (A)  3. 273 K.  
 

4. 8  5. 3 6. (B)  
 

7. (A) 
 

Hkkx - II 

1. (3)  2. (2) 3. (2)   
 

4. (4) 5. (4) 6. (4) 

7. (3) 8. (2)  
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fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 

1. Å"eh; vpkyd rkacs ds can ik=k esa ikuh 15ºC ij Hkjk gqvk gSA tc ik=k dks cgqr rsth ls 15 feuV rd fgyk;k 
tkrk gS rks rkieku 17ºC rd c<+ tkrk gSA ik=k dk nzO;eku 100 xzke vkSj blesa mifLFkr ikuh dk nzO;eku  

200 xzke gSA rkacs o ikuh dh fof'k"V Å"ek Øe'k% 420 J/kg-K vkSj 4200 J/kg-K gSA fdlh Hkh çdkj dk Å"eh; 
çlkj ux.; gSA (a) nzo&ik=k fudk; dks nh xbZ Å"ek fdruh gS ? (b) bl fudk; ij fdruk dk;Z fd;k tkrk gS ? 

(c) fudk; dh vkUrfjd ÅtkZ esa o`f) fdruh gS ? 
 

2. fdlh yksyd ?kM+h }kjk n'kkZ;k x;k le; yksyd }kjk fd;s x;s nksyuksa dh la[;k ij fuHkZj djrk gSA tc Hkh ;g 
pje fcUnq ij igq¡prk gS rks lSd.M dh lwbZ ,d lSd.M ls vkxs c<+rh gSA bldk eryc ,d iw.kZ nksyu esa ?kM+h dh 
lwbZ nks lSd.M vkxs c<+rh gSA  

 (a) 20ºC  rkieku ij va'kkafdr ?kM+h esa yksyd 15 feuV eas fdrus nksyu djrk gSA 

 (b) ;fn  = 2 × 10 – 5 /ºC  gks rks 40ºC rkieku ij ?kM+h dk yksyd 15 feuV esa fdrus nksyu iw.kZ djsxkA 

 (c) ;fn ?kM+h çkjEHk esa  12 : 00 pm le; n'kkZrh gS rks 40ºC ij 15 feuV ckn fdruk le; n'kkZ;sxh ? 

 (d)  ;fn lgh ?kM+h 15 feuV esa nks lSd.M vkxs gks tkrh gS rks Kkr djks &  

  (i) vfrfjDr dEiUu dh la[;k  (ii) u;k vkorZdky  (iii) rki esa ifjorZuA 
 

3. ,d csyukdkj ik=k dk vuqizLFk dkV {ks=kQy ‘A’, yEckbZ ‘h’ rFkk js[kh; çlkj xq.kkad C gSA ik=k dks nzo ls h1 Å¡pkbZ 
rd Hkjk tkrk gS nzo dk vk;ru çlkj xq.kkad L gSA ;fn fudk; dk rkieku  ls c<+k;k tkrk gS rks 

 

h1 

h 

 
 (a) csyukdkj ik=k dh u;h Å¡pkbZ] u;k {ks=kQy rFkk u;k vk;ru vkSj ikuh dk u;k vk;ru Kkr djksA 

 (b) ;fn ik=k ds çlkj dks ux.; ekusa rks ikuh ds Lrj dh Å¡pkbZ Kkr djksA 

 (c)  L o c ds e/; lEcU/k Kkr djks ftlds fy, nzo Lrj ds Åij ik=k dk vk;ru 

  (i) c<+rk gS   (ii) ?kVrk gS  (iii) fu;r jgrk gS  
 (d) ;fn  > 3c vkSj h = h1 gks rks nzo dk ckgj fudyus okyk vk;ru crkb;sA 

 (e) ;fn csyukdkj ik=k dh lrg dks] vUnj Hkjsa nzo dk Lrj ekius ds fy,] la[;kvksa ls vafdr fd;k tkrk gS ;gk¡ 
izkjfEHkd rki ij lgh va'kkdu (correct marking) ekuk x;k gS ;fn fudk; dk rkieku  ls c<+k;sa rks 

  (i) ik=k ij n'kkZ;s iSekus ij nzo dh Å¡pkbZ crkb;sA nzo ds çlkj dks ux.; ekusaA 

 (ii) ik=k ij n'kkZ;s iSekus ij nzo dh Å¡pkbZ crkb;sA ik=k ds çlkj dks ux.; ekusaA 

  (iii) 
L
 vkSj 

C
 esa lEcU/k crkb;s ;fn nzo Lrj dh Å¡pkbZ /kjkry ds lkis{k  

   (1) c<+rh gSA   (2) ?kVrh gSA  (3) fu;r jgrh gSA 
 

4. ,d xzke ty (vk;ru = 1 cm3) tc ,d ok;qe.Myh; nkc ij mckyk tkrk gS rks 1671 cm3 ok"i esa ifjofrZr gks 
tkrk gSA bl nkc ij ok"iu dh xqIr Å"ek 539 cal/gm gSA fd;s x;s dk;Z dh x.kuk dhft,A [REE 1986, 3] 

 

5. 15g Hkkj dk ,d /kkrq dk VqdM+k 100ºC rd xje fd;k tkrk gS] vc bls ikuh rFkk cQZ ds feJ.k esa ¼rkih; 
lkE;oLFkk esa½ Mqckus ij ;g ik;k tkrk gS] fd feJ.k dk vk;ru 0.15 cm3 ?kVrk gS rFkk feJ.k dk rkieku fu;r 
jgrk gSA /kkrq dh fof'k"V Å"ek Kkr dhft;sA fn;k gS cQZ dk fof'k"V ?kuRo = 0.92 rFkk cQZ ds xyu dh xqIr 
Å"ek 80 cal/gm gSA  

 

6. ,d cSjksehVj ¼nkcekih½ dk ihry dk iSekuk 0ºC ij lgh ikB~;kad nsrk gSA ihry dk Å"eh; izlkj xq.kkad 
0.00002/º C gSA cSjkehVj 27°C ij 75 cm ikB~;kad nsrk gSA 27º C  ij lgh ok;qnkc D;k gS\ [JEE 1989, 2] 

 

7. yksgs ds yksyd okyh ,d ?kM+h 20º C ij lgh le; nsrh gSA ;fn rki 40º C gks tkrk gS] rks ,d fnu esa ;g fdruh 
vkxs ;k ihNs gks tk;sxh\ (yksgs dk vk;ru izlkj xq.kkad = 0.000036/º C gS)     [JEE1990, 3] 

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


Calorimetry & Thermal Expansion  
 

 

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 
ADVCT - 33 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

8. fHkUu /kkrqvksa dh nks NM+ksa dk vuqizLFk dkV {ks=kQy A leku gS] ;s fljs ls fljs dks tksM+dj nks Hkkjh IysVQkeZ ds e/; 
fp=kkuqlkj j[kh tkrh gSA izFke NM+ dh yEckbZ L

1
, js[kh; izlkj xq.kkad 

1
 o ;ax xq.kkad Y

1 
gSA nwljh NM+ ds fy, 

laxr jkf'k;k¡ L
2
, 

2
 o Y

2 
gSA vc nksuksa NM+ksa dk rki Tº C ls c<+k;k tkrk gSA nh xbZ jkf'k;ksa ds inksa esa og cy Kkr 

dhft, tks NM+sa ¼mPprj rki ij½ ,d nwljs ij vkjksfir djrh gSA mPprj rki ij NM+ksa dh yEckbZ Hkh Kkr djksA 
;g ekfu;s fd NM+ksa ds vuqizLFk dkV {ks=kQy esa dksbZ ifjorZu ugha gS ,oa NM+sa eqM+rh ugha gSA nhokjksa esa dksbZ foÑfr 
ugha gSA            [JEE 1990, 5] 

 
 

9. leku vuqizLFk dkV {ks=kQy dh ,d rkacs dh NM+ o ,d nwljh fHkUu inkFkZ dh NM+ nksuksa fljs ls fljs dks tksM+dj 
,d la;qDr NM+ cukbZ tkrh gSA 25º C ij la;qDr NM+ dh yEckbZ 1m gS ,oa rkacs dh NM+ dh yEckbZ 30 cm gSA 
125º C ij la;qDr NM+ dh yEckbZ 1.91 mm ls c<+rh gSA tc NM+ dks nks n`< nhokjksa ds e/; idM+dj izlkfjr gksus 
ls jksd fn;k tkrk gS rks ;g ik;k tkrk gS fd rki esa o`f) ds lkFk blds vo;oksa dh yEckbZ ugha cnyrh gSA nwljh 
NM+ dk ;ax xq.kkad o js[kh; izlkj xq.kkad Kkr dhft,A fn;k x;k gS rkacs ds fy, ;ax xq.kkad = 1.3 × 1011 N/m2 ,oa 
js[kh; izlkj xq.kkad = 1.7 x 10-5 /º C.        [JEE 1990, 4] 

 

10. /kkrq ds ,d VqdM+s dk Hkkj ok;q esa 46 g gSA tc ;g 27°C ij fof'k"V xq:Ro 1.24 ds nzo esa Mqcks;k tkrk gS rks 
bldk Hkkj 30 g gSA tc nzo dk rki 42°C rd c<+k;k tkrk gS rks /kkrq ds VqdM+s dk Hkkj 30.5 g gSA 42º C ij nzo 
dk fof'k"V xq:Ro 1.20 gSA /kkrq dk js[kh; izlkj xq.kkad Kkr dhft,A      [JEE 1991, 3] 

 

11. leku vuqçLFk dkV {ks=kQy o leku yEckbZ 0 
dh nks ,Y;qfefu;e rFkk ,d LVhy NM+ksa 

dks fp=kkuqlkj ik'oZ :i ls tksM+k tkrk gSA çkjEHk esa NM+ 0ºC ij gSA rki ij NM+ dh 
yEckbZ Kkr djsa ;fn ,Y;qfefu;e o LVhy dk ;ax çR;kLFkk xq.kkad Øe'k%Ya rFkk Ys gS 
,oa ,Y;qfefu;e o LVhy dk js[kh; çlkj xq.kkad Øe'k% a 

rFkk s gSA 

 ,Y;qfefu;e 

LVhy 

,Y;qfefu;e  
 

12. ,d oLrq rFkk 30 lseh0 yEcs ,d /kkrq iSekus dks ysaA iSekuk 20ºC ij va'kkafdr fd;k tkrk gSA 

 (a) 40ºC ij iSekus }kjk n'kkZ;s x;s 1 lseh0 Hkkx dh okLrfod yEckbZ D;k gSA fn;k gS s = 2×10–5 /ºC.  

 (b) iSekus dk ikB;kad 40ºC ij D;k gksxk ;fn oLrq dh okLrfod yEckbZ 10 lseh0 gSA 

 (c) oLrq dh 40ºC ij okLrfod yEckbZ D;k gksxh ;fn bldh yEckbZ 10 lseh0 ekih tkrh gSA 

 (d)  (b) o (c) Hkkx ds ekiu esa fdrus  % =kqfV gSA 

 (e) ;fn oLrq dk js[kh; çlkj xq.kkad 0 = 4 × 10–5 gS rFkk iSekus dk çlkj ux.; ekusa rks (b) o (c) Hkkx dk mÙkj 
nhft,A 

 (f) ;fn 0 = 4 × 10–5 vkSj s = 2 × 10–5 gks rks (b) o (c) ds Hkkx ds mÙkj nhft,A 
 

13. fp=k esa fn[kk;s midj.k esa pkj dk¡p ds LrEHk {kSfrt Hkkxksa }kjk tqM+s gSaA nks dsUnzh; LrEHkksa (B rFkk C)  dh Å¡pkbZ  
49 cm gSA nks ckgjh LrEHk (A rFkk D) ok;qe.My esa [kqys gSaA A rFkk C dks 95º C rkiØe ij tcfd LrEHk B rFkk D 

dks 5º C rkiØe ij cuk;s j[krs gaSA A rFkk D esa nzo dh Å¡pkbZ vk/kkj js[kk ls Øe'k% 52.8 lseh0 rFkk 51 lseh0 gSA 
nzo dk rkih; vk;ru çlkj xq.kkad Kkr djksA      [JEE 1997, 5] 
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1. (a) 'kwU;  (b) 1764 J (c) 1764 J  

2. (a) 450  (b) 449 (c) 12:14:59 pm  

 (d) (i) 1  (ii) 
900

451
s (iii) 

510

450
ºC 

3. (a) hf = h {1+ c }   

  Af = A {1 + 2c} 

  vf = Ah {1 + 3c} 

  nzo dk vk;ru VW  = Ah1 (1+ L) 

 (b) hf = h1 { 1 + L } 

 (c)  (i) 3h c > h1  (ii) 3h c < h1   

  (iii) 3h c  h1  

 (d) V = Ah (L – 3C) 

 (e) (i) hf = h1 (1 – 3 C  )   

  (ii) hf = h1 (1 + L  ) 

  (iii) (1) L> 2c   (2) L< 2c    (3) L= 2c 

4. 169.171 J   

5. 0.092 cal/gmºC 

6. 75.0405 cm 

7. 10.368 s 

8. F = 1 1 2 2 1 2

1 2 2 1

AT(L L )Y Y

L Y L Y

  


, izFke dh NM+ dh 

yEckbZ = 1 2 1 1 2 2
1

1 2 2 1

L L T(Y Y )
L

L Y L Y

  



,  

 nwljh NM+ dh yEckbZ = 1 2 2 2 1 1
2

1 2 2 1

L L T(Y Y )
L

L Y L Y

  



]   

9. Y2 = 1.105 x 1011 N/m2, 2 = 2 x 10-5 /º C] 

10.  = 
1

43200
 /º C = 2.31 × 10-5 /º C 

11. 0
a a s s

a s

2Y Y
1

2Y Y

   
   

 

12. (a)  = 1 {1 + 2 × 10–5 ×20} 

 (b)  = 10 {1 – 4 × 10–4} 

 (c)  = 10 {1 + 4×10–4} 

 (d) % 1 = – 4 × 10–2% 

  % 2 = 
2

4

4 10

1 4 10





 
 

% – 4 × 10–2 % 

 (e) 1 = 10{1 + 20 × 4 ×10–5}  

  2 = 10{1 – 20 × 4 ×10–5}   

 (f) 1 = 10{1 + 40 × 10–5} 

  2 = 10 {1 – 40 × 10–5}   

 

13.  = 2 × 10–4
 / °C   
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