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c`v_©weÁvb - wØZxq cÎ 

m„Rbkxj bgybv cÖkœ I DËi 

†ecRv cvewjK ¯‹zj I K‡jR    

PÆMÖvg Bwc‡RW 



Aa¨vq : ZvcMwZwe`¨v 

1| GKRb wkÿv_©x wjLb 84 kJ Zvc mieivn K‡i 30 0C ZvcgvÎvi 5 kg cvwb‡K DËß Kij| Aci wkÿv_©x wbqb 

Zvc mieivn K‡i 100 0C ZvcgvÎvi cvwb‡K m¤ú~Y©iƒ‡c ev‡®ú cwiYZ Kij| cvwbi Av‡cwÿK Zvc 4200 J 

kg-1 K-1
 Ges ev®úxfe‡bi Av‡cwÿK myßZvc 2.26 × 106 J kg-1

| 

 K) m‡gvò cÖwµqv Kv‡K e‡j ? 1 

 L) c„w_exi Zwor wefe k~b¨ aiv nq †Kb ? e¨vL¨v Ki| 2 

 M) wjLb cvwbi ZvcgvÎv KZUzKz e„w× K‡iwQj ? wbY©q Ki| 3 

 N) DÏxc‡Ki †Kvb cÖwµqvwU AwaK cwi‡ekevÜe ? †Zvgvi DË‡ii mc‡ÿ hyw³ `vI| 4 

 

DËi: K) ‡h cwieZ©‡b M¨v‡mi ZvcgvÎv me©`v aªæe _v‡K Zv‡K m‡gvò cwieZ©b e‡j| w ’̄i ZvcgvÎvq hw` †K‡bv M¨vm‡K 

cÖmvwiZ A_ev m¼zwPZ Kiv nq Z‡e †mB cwieZ©b‡K m‡gvò cÖmviY ev m‡gvò m‡¼vPb e‡j Ges †h cÖwµqvq G 

cwieZ©b N‡U Zv‡K m‡gvò cÖwµqv e‡j| 

 L) c„w_ex GKwU Zwor cwievnK| abvZ¥Kfv‡e AvwnZ e ‘̄‡K f‚-mshy³ Ki‡j c„w_ex †_‡K B‡jKUªb f‚wg‡Z cÖevwnZ 

nq, d‡j e ‘̄wU wb Í̄woZ nq| c„w_ex G‡Zv weivU †h, G‡Z Avavb †hvM-we‡qvM Ki‡j Gi wef‡ei cwieZ©b nq bv| 

c„w_ex cÖwZwbqZ wewfbœ e ‘̄ ‡_‡K Avavb MÖnY K‡i Avevi mv‡_ mv‡_ Ab¨ e ‘̄‡K Avavb mieivnI K‡i| d‡j Gi 

Avav‡bi †Kv‡bv cwieZ©b nq bv Avav‡bi cwieZ©b bv nIqvq wef‡eiI †Kv‡bv cwieZ©b nq bv| GRb¨B c„w_exi 

wefe‡K k~b¨ aiv nq| 

  

 M) GLv‡b, mieivnK…Z Zvc, Q = 84 kJ = 84 × 103 J 

  cvwbi fi, m = 5 kg 

  cvwbi Av‡cwÿK Zvc, S = 4200 Jkg-1 K-1
 

 Avgiv Rvwb, 

 Q = mS 

 ev,  = 

𝑄

𝑚𝑆
=

84×103

5×4200
𝐾 = 4𝐾 

   = 4 0C 

 AZGe, wjLb cvwbi ZvcgvÎv 4 0C e„w× K‡iwQj| 

  

 N) wjL‡bi †ÿ‡Î, 

 G›Uªwci cwieZ©b, dS1 = mSln
𝑇2

𝑇1
 

 ev, dS1 = 5 × 4200 × ln
303

307
JK-1

 

  dS1 = 275.4 JK-1
 

 wbq‡bi †ÿ‡Î : 

 fi, m = 5kg 

 ev®úxfe‡bi Avt myßZvc, lv = 2.26 × 106 Jkg-1
 

 ZvcgvÎv, T = (100 + 273)K = 373 K 

 G›Uªwci cwieZ©b, dS2 = 
T

dQ
 

GLv‡b, 

T1 = 300C 

      = (273 + 30) K 

      = 303 K 

T2 = 303 + 4 = 307 K 

m = 5 kg 

S = 4200 J kg-1 K-1 



 ev, dS2 =
65 2.26 10

373

vml

T

 
  JK-1

 

  dS2 = 30294.9 J K-1 

 ‡`Lv hv‡”Q, dS2 > dS1| A_©vr wbq‡bi cÖwµqvq G›Uªwci †ewk e„w× ‡c‡q‡Q| 

 Avgiv Rvwb, †h cÖwµqvq G›Uªwc hZ Kg e„w× cvq †mwU ZZ cwi‡ek evÜe| 

 AZGe, DÏxc‡Ki wjL‡bi cÖwµqvwU AwaK cwi‡ek evÜe| 

 

2| STP †Z A I B `ywU Nl©Ywenxb wc÷bhy³ wmwjÛv‡i 3g bvB‡Uªv‡Rb M¨vm ivLv Av‡Q| A wmwjÛviwUi †`qvj 

Zvc cwievnx I B wmwjÛviwUi †`qvj Zvc Acwievnx| B wmwjÛviwUi AvqZb nVvr A‡a©K Kiv n‡jv| 

 K)  Kx ? 1 

 L) M¨v‡mi †ÿ‡Î Av‡cwÿK Zvc `yBwU †Kb e¨vL¨v Ki| 2 

 M) B wmwjÛv‡ii M¨v‡mi P‚ovšÍ ZvcgvÎv wbY©q Ki| 3 

 N) wmwjÛviØ‡qi K…ZKv‡Ri Zzjbv Ki| 4 

 

DËi: K) w ’̄i Pv‡c M¨v‡mi †gvjvi Av‡cwÿK Zvc Cp Ges w ’̄i AvqZ‡b M¨v‡mi †gvjvi Av‡cwÿK Zvc Cv Gi AbycvZ 

n‡jv | 

  

 L) ZvcgvÎvi cwieZ©‡bi Rb¨ KwVb I Zij c`v‡_©i Pvc I AvqZ‡bi cwieZ©b N‡U| wKš‘ G cwieZ©b bMY¨ 

nIqvq Zv D‡cÿv Kiv nq| M¨v‡mi †ÿ‡Î ZvcgvÎvi cwieZ©‡bi Rb¨ Pvc I AvqZ‡bi cwieZ©b A‡bK †ewk 

nIqvq G‡`i g‡a¨ KLbI AvqZb‡K Avevi KLbI w ’̄i ivLv nq| G Rb¨B M¨v‡mi †ÿ‡Î `ywU Av‡cwÿK Zvc 

_v‡K| 

 M) Avgiv Rvwb, iy×Zvcxq cÖwµqvi †ÿ‡Î, 

 T1V-1 = T2V-1 

 ev, T2 = T1 

1

1

2

V

V

 
 
 
 

  = 273 

1.4 1

1

1

2

V

V



 
 
 
 
 

 

 = 273 (2)0.4 = 360.23 K 

  B wmwjÛv‡ii M¨v‡mi P‚ovšÍ ZvcgvÎv 360.23. K| 

  

 N) GLv‡b, †gvj msL¨v = 
28

3
 

 A wmwjÛv‡i K…ZKvR, WA = nRTln 2

1

V

V

 
 
 

 

                                 = 
28

3
× 8.314 ×273 × ln 

1

1

2 168.56

V

J
V

 
 

  
 
 

 

  

 

 

GLv‡b, 

T1 = 273 K 

V2 =
V

V1
 

 = 1.4 

T2 = ? 



 B wmwjÛv‡i K…ZKvR, 

 WB = nR 2 1

1

T T






 

       =
28

3
× 8.314 × 

4.11

)27323.360(



 K
= 194.26 J 

 WB > WA 

  B wmwjÛv‡i K…ZKvR †ewk n‡e| 

 

3| GKwU Kv‡b©v BwÄ‡bi Zvc Drm I Zvc MÖvn‡Ki ZvcgvÎv h_vµ‡g 1200 0C I 600 0C | PviwU av‡ci K…ZKvR 

h_vµ‡g 1100 J, 1150 J, 600 J I 300 J| 

 K) cvjmvi ZË¦ Kx ? 1 

 L) K…ò MnŸi e¨vL¨v Ki| 2 

 M) me©‡gvU K…ZKvR wnmve Ki| 3 

 N) BwÄbwUi `ÿZv 100% n‡Z n‡j, Dr‡mi ZvcgvÎv Amxg ev ZvcMÖvn‡Ki ZvcgvÎv 0K n‡Z n‡e Ñ 

MvwYwZKfv‡e we‡kølY Ki| 4 

 

DËi: K) †Kv‡bv bÿÎ hLb mycvi‡bvfv wn‡m‡e we‡ùvwiZ nq ZLb Gi †Kvi ev g~j e ‘̄i Pvc GZ †ewk nq †h ‡cÖvUb I 

wbDUªb GKwÎZ n‡q wbDUªb MVb K‡i| G‡`i‡K wbDUªb bÿÎ ev cvjmvi e‡j| 

  

 L) K…òMnŸ‡ii fi Ges NbZ¡ Amxg nq| G Kvi‡Y Gi gva¨vKl©Y kw³ GZ cÖej †h †Kv‡bv e ‘̄ Gi g‡a¨ cÖ‡ek 

Ki‡j Zv Avi evB‡i Avm‡Z cv‡i bv| GgbwK Av‡jvi KwYKv †dvUb wbM©Z n‡jI Gi ga¨vKl©Y kw³i Kvi‡Y GwU 

gy³ n‡Z cv‡i bv| GRb¨ K…òMnŸi ‡_‡K Av‡jv wbM©Z n‡Z cv‡i bv 

  

 M) awi, Kv‡bv© BwÄb KZ…©K K…ZKvR, W 

 DÏxcK n‡Z cvB, PviwU av‡c m¤úvw`Z KvR, 

  m‡gvò cÖmvi‡Yi Rb¨,    W1 = 1100 J, 

  iæ×Zvc cÖmvi‡Yi Rb¨,   W2 = 1150 J 

  m‡gvò ms‡KvP‡bi Rb¨,  W3 = 600 J 

  iæ×Zvc ms‡KvP‡bi Rb¨, W4 = 300 J 

 Avgiv Rvwb, Kv‡b©v BwÄ‡bi c~Y© P‡µ m¤úvw`Z KvR, 

                                                      W = W1 + W2 – W3 – W4 

                                                               = (1100 + 1150 – 600 – 300) J 

                                                               = 1350 J 

 AZGe, Kv‡b©v BwÄb KZ…©K K…ZKv‡Ri cwigvY 1350 J| 

  

 N) Dr‡mi ZvcgvÎv Amxg n‡j, `ÿZv 

                                          = 2

1

1 100%
T

T

 
  

 
 

                                                = 21 100% (1 0) 100% 100%
T 

      
 

 

GLv‡b, 

ÔMÕ n‡Z cvB, 

T2 = 360.23 K 

T1 = 273 K 



 Avevi, wms‡Ki ZvcgvÎv ‘0’ K n‡j, `ÿZv, 

                                                   = 2

1

1 100%
T

T

 
  

 
 

                                                 
2

1

1 100% (1 0) 100% 100%
T

T

 
       
 

 

 AZGe, Dr‡mi ZvcgvÎv Amxg n‡j Ges wms‡Ki ZvcgvÎv ‘0’ K n‡j, `ÿZv 100% n‡e| 

 

4| 1 †gvj Aw·‡Rb cÖgvY ZvcgvÎv I Pv‡c GKwU cv‡Îi A‡a©K  

 As‡k Ave× Av‡Q| 2bs wP‡Î cv‡Îi gv‡Si Ask Ly‡j w`‡j  

 M¨vmwU m‡gvò cÖwµqvq cÖmvwiZ nq| 

 K) ZvcMwZwe`¨vi cÖ_g m~‡Îi K¬vwmqvm Gi wee„wZ wjL| 1 

 L) iæ×Zvcxq cÖmvi‡Y e¨e ’̄v kxZj nqÑ e¨vL¨v Ki| 2 

 M) hw` M¨vmwU iæ×Zvcxq cÖwµqvq cÖmvwiZ nq Zvn‡j P‚ovšÍ ZvcgvÎv KZ n‡e ? 3 

 N) DÏxc‡Ki cÖwµqvq e¨e ’̄vi wek„•Ljv e„w× cv‡eÑ MvwYwZKfv‡e we‡kølY Ki| 4 

 

DËi: K) ZvcMwZwe`¨vi cÖ_g m~‡Îi K¬wmqv‡mi gZev`wU n‡jvÑ ÒhLb †Kv‡bv wm‡÷‡g Zvc cÖ‡qvM Kiv nq ZLb Zvi 

wKQz Ask e ‘̄i Af¨šÍixY kw³ e„w× K‡i Ges evKx Ask cwi‡e‡ki Dci evwn¨K KvR m¤úv`b K‡i|Ó 

  

 L) †h cÖwµqvq wm‡÷g †_‡K Zvc evB‡i hvq bv ev evB‡i †_‡K †Kv‡bv Zvc wm‡÷‡g Av‡m bv †mwUB iæ×Zvcxq 

cÖwµqv| 

 Avgiv Rvwb, iæ×Zvcxq cÖwµqvq 

 0 = dU + dW 

 ev, - dU = dW 

 ev, - nCvdT = Pdv 

 ev, dT = - 
v

Pdv

nC
  

 A_©vr iæ×Zvcxq cÖmvi‡Y wm‡÷g Gi Af¨šÍixY kw³ e¨envi K‡i cwi‡e‡ki Dci KvR K‡i e‡j Gi Af¨šÍixY 

kw³ n«vm cvq, d‡j Gi ZvcgvÎv n«vm cvq| 

 AZGe, ejv hvq iæ×Zvcxq cÖmvi‡Y e¨e ’̄v kxZj nq| 

  

 M) iæ×Zvcxq cÖwµqvq, 

 T1V1
-1 = T2V2

-1  

 ev, T2 = T1 

1

1

2

V

V

 
 
 
 

 

 = 273 

1.4 1

1

1

V

2V



 
 
 

  

 = 206.9 K 

 AZGe, M¨vmwU iæ×Zvcxq cÖwµqvq cÖmvwiZ n‡j P‚ovšÍ ZvcgvÎv n‡e 206.9 K| 

  

 

cÖgvY ZvcgvÎv, T1 = 273 K 

O2 Gi †ÿ‡Î,  = 1.4 

Avw` AvqZb = V1 

‡kl AvqZb = V2 = 2V1 

P‚ovšÍ ZvcgvÎv, T2= ? 

 



N) m‡gvò cÖwµqvq GbUªwci cwieZ©b, 

 dS = 

2

1

V
nRT

VdQ

T T

ln

   

 dS = 1×8.316 ln 1

1

2V

V

 
 
 

 

      = 8.316 ln2 

 dS = 5.764 J K-1 > 0 

 ‡h‡nZz, G›Uªwci cwieZ©b abvZ¥K A_©vr G›Uªwc e„w× cvq, myZivs DÏxc‡Ki cÖwµqvq e¨e ’̄vi wek„•Ljv e„w× cv‡e| 

 

5|  

  

 

 

 

 

 

 

 

 wPÎ: Zvc h‡š¿i MvVwbK KvVv‡gv 

  

 K) Zvc Avmb Kv‡K e‡j ? 1 

 L) AšÍt ’̄ kw³i cwieZ©b e¨wZ‡i‡K †Kv‡bv Zvc BwÄb KvR Ki‡Z cvi‡e Kx ? e¨vL¨v Ki| 2 

 M) DÏxc‡Ki Av‡jv‡K wm‡÷gwUi Kvh©K…Z mnM wbY©q Ki| 3 

 N) DÏxc‡Ki KvVv‡gvwU Lv`¨`ªe¨ msiÿ‡Y e¨envi Kiv hv‡e Kx ? DË‡ii mc‡ÿ hyw³ `vI| 4 

 

DËi: K) Kv‡b©v P‡µi †ÿ‡Î wØZxq av‡ci mgq wmwjÛviwU †h AšÍiK Avm‡bi Dci emv‡bv _v‡K, Zv‡K Zvc Avmb 

e‡j| 

  

 L) ZvcMwZwe`¨vi cÖ_g m~Î †_‡K Avgiv Rvwb, dQ = dU + dW 

 GLv‡b, AšÍt ’̄ kw³, dU = 0 n‡j dQ = dW| 

 A_©vr m‡gvò cÖwµqvq AšÍt ’̄ kw³i †Kv‡bv cwieZ©b bv n‡jI wm‡÷g Øviv mieivnK…Z Zvckw³ Øviv KvR m¤úvw`Z 

nq| 

  

 M) Kvh©K…Z mnM, K n‡j, 

 Avgiv Rvwb,  

 K = 1

2 1

Q

Q Q
  

     = 
250

304 250
 = 4.63 

 wb‡Y©q Kvh©K…Z mnM 4.63| 

GLv‡b, n = 1 mol O2) 

R = 8.316 J mol-1K-1 

V1 = V1 

V2 = 2V1 

 

 

GLv‡b,  

ewR©Z Zvc, Q2 = 304 J 

M„wnZ Zvc, Q1 = 250 J 

 



 N) GKwU ‡iwd«Rv‡iUi †h bxwZ‡Z KvR K‡i Dc‡ii DÏxcKwUI †mB bxwZ‡Z KvR K‡i, hv GKwU Zvc BwÄ‡bi 

Kvh©bxwZi m¤ú~Y© wecixZ| 

 mvaviYZ Zvc BwÄ‡b D”P ZvcgvÎvi Drm n‡Z wb¤œ ZvcgvÎvi wms‡Ki w`‡K Zvc cÖevwnZ nq| wKš‘ DÏxc‡Ki 

KvVv‡gvwU‡Z wb¤œ ZvcgvÎvi wmsK n‡Z D”P ZvcgvÎvi Dr‡mi w`‡K cÖevwnZ nq| DÏxcKwU‡Z wm‡÷g KZ…©K 

KvVv‡gvwUi Dci KvR (W) m¤úv`‡bi Kvi‡Y wb¤œ ZvcgvÎvi wmsK n‡Z Zvc (Q1) Acmvi‡Yi gva¨‡g D”P 

ZvcgvÎvi Dr‡m Zvc (Q2)  cwievwnZ nq Ges Bnv VvÛv _v‡K| KvVv‡gvwU cÖZ¨veZ©x cÖwµqvq KvR K‡i| G‡Z 

Bnvi Af¨šÍixY kw³i †Kv‡bv cwieZ©b nq bv| 

 Dc‡iv³ Kvi‡Y KvVv‡gvwU Lv`¨`ªe¨ msiÿ‡Y e¨envi Kiv hv‡e| 

 


