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eq \o((((,cÉk²(1) GKRb wk¶v_x© ÔZvcxq wek„•LjvÕ ch©‡e¶Y Ki‡Z wM‡q †`Lj A I B `ywU Zvc Drcv`K h‡š¿i A †K 700kJ kw³ mieivn Kivq Dnv 2kg cvwb‡K 25(C n‡Z 100(C ZvcgvÎvq DbœxZ K‡i Ges B H cvwb‡K 100(C ZvcgvÎvi ev‡®ú iƒcvš—wiZ K‡i|

[bUi †Wg K‡jR, XvKv

K.
Zvcxq mgZv Kx?
1

L.
m‡gvò cÖwµqvq mieivnK…Z Zvc K…Z Kv‡Ri mgvb †Kb?
2

M.
A hš¿wUi `¶Zv wbY©q Ki|
3

N.
wk¶v_x©i ch©‡e¶YwUi Zzjbvg~jK djvdj MvwYwZKfv‡e we‡k­lY Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †h Ae¯’vq ci¯ú‡ii ms¯ú‡k© _vKv e¯‘¸‡jvi g‡a¨ Zv‡ci Av`vb cÖ`vb N‡Ubv Zv‡K Zvcxq mgZv e‡j| 

eq \o((,L) m‡gvò cÖwµqvq wm‡÷‡gi (†hgb, wmwjÛv‡ii Af¨š—‡i iw¶Z M¨vm) ZvcgvÎv Z_v Aš—:¯’ kw³i cwieZ©b nq bv| (U = 0 nIqvq (Q = (U + (W  m~Î n‡Z cvB, (Q = 0 + (W ev, (Q = (W; GKvi‡YB m‡gvò cÖwµqvq mieivnK…Z Zvc K…ZKv‡Ri mgvb|  

eq \o((,M) †`Iqv Av‡Q,

A-†Z mieivnK…Z Z_v Aš—g~©Lx Zvckw³, Qin = 700 kJ = 700 ( 103J 

ewY©Z cvwbi fi, m = 2 kg

Avw` ZvcgvÎv, (1 = 25(C

P‚ovš— ZvcgvÎv, (2 = 100(C

Rvbv Av‡Q, cvwbi Av‡cw¶K Zvc, S = 4200 Jkg(1K(1
†ei Ki‡Z n‡e, A hš¿wUi `¶Zv, ( = ?

Avgiv Rvwb, cvwb KZ…©K M„nxZ Zvc, Qout = mS(( = Sm ((1 ( (2)

= 2 kg ( 4200 Jkg(1K(1 ( (100 ( 25) K = 630000J

( A hš¿wUi `¶Zv,  ( =  eq \f(Qout,Qin) ( 100%

=  eq \f(630000J,700(103J) ( 100% = 0.9 ( 100% = 90% (Ans.)
eq \o((,N) m = 2kg f‡ii cvwb‡K T1 = 25(C = 298K n‡Z 

T2 = 100(C = 373K ZvcgvÎvq DbœxZ Ki‡Z G›Uªwci e„w×, 
(S1 = mSln  eq \f(T2,T1) = 2kg ( 4200 Jkg(1K(1 ( ln  eq \b\bc(\f(373K,298K))

= 1885.7 JK(1  

Avevi, 2kg cvwb‡K 100(C ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z M„nxZ Zvc, Q = cvwbi fi ( cvwbi ev®úxfe‡bi myßZvc|

= 2kg ( 2268000 Jkg(1 = 4536000 J

G‡¶‡Î D³ cvwbi G›Uªwci e„w×, (S2 =  eq \f(Q,T) =  eq \f(4536000 J, 373 K) 

= 12160.9JK(1

G›Uªwc ØvivB ÔZvcxq wek„sLjvÕ wb‡`©wkZ nq|

myZivs, cÖ_g av‡c ÔZvcxq wek„sLjvÕ 1885.7 JK(1 cwigvY e„w× cvq Ges wØZxq av‡c ÔZvcxq wek„sLjvÕ 12160.9JK(1 cwigvY e„w× cvq|

ÔZvcxq wek„sLjvÕ Z_v G›Uªwci GB e„w×Ø‡qi AbycvZ = (S1 t (S2
= (1885.7 JK(1) t (12160.9 JK(1)

= 1 t 6.45  

eq \o((((,cÖkœ(2) GKwU Mvwo ˆZwii KviLvbvq GKwU Zvc BwÄb‡K cix¶v Kiv n‡jv| BwÄbwU Zvc Drm n‡Z 600K ZvcgvÎvq 2.56(106J Zvc MÖnY K‡i Ges wbæ ZvcgvÎvq Zvcvav‡i 5.12(105J Zvc eR©b K‡i|
[ivRDK DËiv g‡Wj K‡jR, XvKv]

K.
ZvcMwZwe`¨vi 1g m~Î wee„Z Ki|
1

L.
c„w_exi Zvcxq g„Zz¨ ej‡Z Kx eyS? e¨vL¨v Ki|
2

M.
Zvc BwÄbwUi wbæZvcgvÎvq Zvcvav‡ii ZvcgvÎv wbY©q Ki|
3

N.
BwÄbwUi Kg©`¶Zv 100% AR©b Kiv m¤¢e bq- MvwYwZKfv‡e we‡k­lY Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) ‡Kv‡bv Ave× wm‡÷‡g wKQy cwigvY Zvc †`qv n‡j GB Zv‡ci wKQy Ask wm‡÷‡gi Aš—:¯’ kw³ e„w× K‡i Ges evwK Zvc Øviv wm‡÷g KvR K‡i| GwUB n‡jv ZvcMwZwe`¨vi 1g m~Î| 

eq \o((,L) gnvwe‡k¦ GbUªwc µgvMZ evo‡Q| GbUªwc n‡jv wek„s•Ljvi cwigvc| GbUªwc Kg _vKv gv‡b, Kv‡R iƒcvš—i‡hvM¨ kw³i cÖvc¨Zvi m¤¢vebv †ewk| wKš‘ GbUªwc †e‡o hvIqv gv‡b, Kv‡R iƒcvš—i‡hvM¨ kw³i cÖvc¨Zvi m¤¢vebv Kg| myZivs, gnvwe‡k¦i GbUªwc Ggb nv‡i evo‡Z _vK‡j Ggb GKUv mgq Avm‡e, hLb Kv‡R iƒcvš—‡ii Rb¨ †Kv‡bv Zvc cvIqv hv‡e bv Ges gnvwe‡k¦i mKj e¯‘i ZvcgvÎv mgvb n‡q hv‡e| gnvwe‡k¦i Giƒc Ae¯’v‡K Zvcxq g„Zz¨ e‡j| 

eq \o((,M) †`Iqv Av‡Q,

D”P ZvcgvÎvq  Zvcvav‡ii ZvcgvÎv, T1​ = 600K
Zvc Drm n‡Z M„nxZ Zvc , Q1 = 2.56 ( 106J
Zvc MÖvn‡K ewR©Z Zvc, Q2 = 5.12 ( 105J
‡ei Ki‡Z n‡e, Zvc MÖvn‡Ki ZvcgvÎv, T2 = ?
Avgiv Rvwb,  eq \f(Q1,T1) =  eq \f(Q2,T2) 
( T2 = T1 (  eq \f(Q2,Q1) = 600K (  eq \f(5.12 ( 105J, 2.56 ( 106J) 

= 120 K (Ans.)

eq \o((,N) BwÄbwU cÖwZ P‡µ Q1 cwigvY Zvc MÖnY Ki‡j Ges Q2 cwigvY Zvc MÖvn‡K eR©b K‡i _vK‡j Gi Kg©`¶Zv, ( = 1 (  eq \f(Q2,Q1) 
  ( = 100% = 1 n‡Z n‡j, 1 (  eq \f(Q2,Q1)  = 1
ev,  eq \f(Q2,Q1) = 0 ev, Q2 = 0
A_©vr M„nxZ Zv‡ci meUzKzB Kvh©Ki kw³‡Z cwiYZ Ki‡Z n‡e Ges †Kv‡bv ZvcB Zvc MÖvn‡K eR©b Ki‡Z cvi‡e bv| ZvcMwZwe`¨vi 2q m~Îvbymv‡i, GUv Am¤¢e|

myZivs, BwÄbwUi Kg©`¶Zv 100% AR©b Kiv m¤¢e bq|

eq \o((((,cÖkœ(3) GKwU Kv‡b©v Pµ wbæiƒcÑ

[image: image4.wmf]
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
G›Uªwc Kx?
1

L.
ÒKv‡b©v BwÄ‡bi `¶Zv 100%  nIqv m¤¢e bqÓ- †Kb?
2

M.
DÏxcK †_‡K GKwU c~Y© P‡µ K…ZKvR I BwÄ‡bi `¶Zv wbY©q Ki|
3

N.
wP‡Î cÖ`wk©Z Kv‡b©v P‡µ G›Uªwci wK cwieZ©b mvwaZ n‡e? MvwYwZK hyw³ e¨envi K‡i DËi `vI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) i“×Zvcxq cÖZ¨veZx© cÖwµqvq †h ZvcMZxq PjivwkwU w¯’i _v‡K, Zv‡K G›Uªwc e‡j| 

eq \o((,L) g‡b Kwi, †Kv‡bv Kv‡b©v BwÄb Zvc Drm n‡Z cÖwZ P‡µ Q1cwigvY Zvc MÖnY K‡i Ges Q2 cwigvY Zvc MÖvn‡K eR©b K‡i| Zvn‡j BwÄbwUi `¶Zv, ( = 1 (  eq \f(Q2,Q1) ; GLb,

BwÄbwUi `¶Zv 100% n‡Z n‡j, ( = 100% = 1 = 1( eq \f(Q2,Q1) 
ev,  eq \f(Q2,Q1)  = 1 ( 1 = 0

ev, Q2 = 0  A_©vr 100% `¶Zvi †¶‡Î BwÄbwU Zvc MÖvn‡K †Kv‡bv Zvc eR©b Ki‡Z cvi‡e bv, Zvc MwZwe`¨vi 2q m~Îvbymv‡i hv Am¤¢e| myZivs, Kv‡b©v BwÄ‡bi `¶Zv 100% nIqv m¤¢e bq|

eq \o((,M) †`Iqv Av‡Q,

cÖwZ P‡µ M„nxZ Zvc, Q1  = 1000 J

Ges ewR©Z Zvc, Q2 = 600 J

‡ei Ki‡Z n‡e, cÖwZ P‡µ K…ZKvR, W = ?

Ges BwÄ‡bi `¶Zv, ( = ?

Avgiv Rvwb, W = Q1 ( Q2 = 1000 J ( 600 J = 400 J (Ans.)
Avevi, ( =  eq \f(W,Q1) =  eq \f(400 J, 1000 J) = 0.4 = 0.4 ( 100% = 40% (Ans.)
eq \o((,N)  wP‡Î cÖ`wk©Z Kv‡b©v P‡µ AB I CD n‡jv m‡gvò cÖwµqv Ges BC I DA n‡jv i“×Zvcxq cÖwµqv|

AB cÖwµqvq G›Uªwci cwieZ©b, (S1 =  eq \f(Q1,T1) 
=  eq \f(+1000J, 427K) = + 2.34 JK(1 [ Q1 M„nxZ Zvc, ZvB GwU abvÍK]

BC I DA cÖwµqvq wm‡÷g cwi‡e‡ki mv‡_ Zv‡ci †Kv‡bv †jb‡`b K‡ibv, ZvB GB `ywU cÖwµqvq  eq \b\bc((S = \f(Q,T) mƒòvbymvGi( Q = 0 nIqvq) 
G›Uªwci cwieZ©b k~b¨|

DC cÖwµqvq G›Uªwci cwieZ©b, (S3 =  eq \f(Q2,T2) =  eq \f((600 J, 200 K) [( Zvc eR©b]


= ( 3 JK(1

( DÏxc‡Ki wP‡Î cÖ`wk©Z Kv‡b©v P‡µ G›Uªwci †bU cwieZ©b,

(S = (S1 + (S2 + (S3 + (S4

= + 2.34 JK(1 + 0JK(1 ( 3JK(1 + 0 JK(1

= ( 0.66 JK(1 ( 0 JK(1

myZivs, wP‡Î cÖ`wk©Z Kv‡b©v P‡µ G›Uªwci cwieZ©b mvwaZ n‡e| Av`k© Kv‡b©v P‡µ G›Uªwci †bU cwieZ©b N‡U bv| AZGe, gš—‡e¨ ejv hvq, DÏxc‡Ki Kv‡b©v BwÄbwU Av`k© Kv‡b©v BwÄb bq| 

eq \o((((,cÖkœ(4) Zwbgv 200 gm eid GKUv wbw`©ó D”PZv †_‡K †d‡j w`‡j Zv AwfK‡l©i Uv‡b bx‡P c‡o †h Zvc Drcbœ K‡i Zv‡Z 10% eid M‡j hvq| GLv‡b mg¯— hvwš¿K kw³ Zvc kw³‡Z iƒcvš—wiZ nq|eid Mj‡bi Av‡cw¶K myßZvc 336000Jkg(1 Ges cvwbi Av‡cw¶K Zvc 4200 Jkg(1K(1|
[gwZwSj AvBwWqvj ¯‹zj GÛ K‡jR, XvKv]
K.
ZvcgvÎvi mve©Rbxb †¯‹‡ji bvg Kx?
1

L.
cÖZ¨veZx© cÖwµqvq G›Uªwc w¯’i _v‡K †Kb? e¨vL¨v Ki|
2

M.
Zwbgvi 0(C ZvcgvÎvi 200 gm eid 100(C ZvcgvÎvi cvwb‡Z cwiYZ n‡Z G›Uªwci cwieZ©b wbY©q Ki|
3

N.
Zwbgv †h D”PZv †_‡K eidwU †d‡jwQj Zv wbY©q Kiv hv‡e wKbv Zv MvwYwZK fv‡e hvPvB Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) ZvcgvÎvi mve©Rbxb †¯‹‡ji bvg †Kjwfb †¯‹j| 

eq \o((,L) g‡b Kwi, GKwU cÖZ¨veZ©x Kv‡b©v BwÄb T1 ZvcgvÎvq Zvc Drm n‡Z Q1 cwigvY Zvc MÖnY Ki‡jv Ges T2 ZvcgvÎvq Zvc MÖvn‡K Q2 cwigvY Zvc eR©b Ki‡jv|

Zvn‡j GbUªwci †gvU cwieZ©b, (S = (S1 + (S2 =  eq \f(Q1,T1) +  eq \f((Q2,T2) =   eq \f(Q1,T1)  (  eq \f(Q2,T2) ; wKš‘ cÖZ¨veZx© Kv‡b©v BwÄ‡bi †¶‡Î  eq \f(Q1,T1) =  eq \f(Q2,T2) 
( wm‡÷‡gi GbUªwci †bU cwieZ©b, (S =  eq \f(Q1,T1)  (  eq \f(Q2,T2) = 0 

A_©vr cÖZ¨veZx© cÖwµqvq wm‡÷g Avw` Ae¯’vq wd‡i Av‡m e‡j G‡¶‡Î GbUªwci cwieZ©b k~b¨ nq Ges GbUªwc w¯’i _v‡K|

eq \o((,M) †`Iqv Av‡Q, ei‡di fi, m = 200 gm = 0.2 kg
eid Mj‡bi myßZvc,L( = 336000 Jkg(1
( eid Mj‡Z cÖ‡qvRbxq Zvc, Q1 = mL(

= 0.2kg ( 336000 Jkg(1


= 67200J
T1 = 273K ZvcgvÎvq eid M‡j _v‡K

( eid Mj‡Z GbUªwci e„w×, (S1 =  eq \f(Q1,T1) =  eq \f(67200J,273K) 

= 246.154 JK(1
T1 = 273 K ZvcgvÎvq m = 0.2kg f‡ii eidMjv cvwb

T2 = 100(C = 373K ZvcgvÎvq Avm‡Z GbUªwci e„w×,

(S2 = msln eq \f(T2,T1) = 0.2 Kg ( 4200 Jkg(1K(1 ( ln  eq \b\bc(\f(373K, 273K)) 

= 262.17 JK(1
( GbUªwci wb‡Y©q cwieZ©b, (S = (S1 + (S2 


= 246.154 JK(1 + 262.17JK(1

= 508.324 JK(1 (Ans.)

eq \o((,N) g‡b Kwi, wb‡Y©q D”PZv h
m = 200 gm = 0.2 kg eid h D”PZv †_‡K †b‡g Avm‡j AwR©Z MwZkw³, Ek =  eq \f(1,2) mv2 = wefekw³i n«vm, (Ep = mgh = 0.2kg ( 9.8 ms(2 ( h m = 1.96h J
kZ©g‡Z, Drcbœ Zvc = 1.96 h J
10% eid M‡j †M‡j, m ( 10% ( L( = 1.96h J
ev, 0.2 Kg ( 10% ( 336000 Jkg(1 = 1.96h J
ev, 6720J = 1.96h J
( h =  eq \f(6720,1.96)  = 3429 m = 3.43 km

( Zwbgv 3.43 km D”PZv n‡Z ei‡di UzKivwU †d‡jwQj|

A_©vr, Zwbgv †h D”PZv †_‡K eidwU †d‡jwQj Zv wbY©q Kiv hv‡e| 

eq \o((((,cÖkœ(5) GKwU †KUjx‡Z 20(C ZvcgvÎvi 1kg cvwb‡K 100(C ZvcgvÎvi ev‡®ú cwiYZ Kiv n‡jv| Gi d‡j GK evqygÛjxq Pv‡c Gi Avw` AvqZb e„w× †c‡q 10(3m3 †_‡K 1.617m3 nq| [S = 4.2 ( 103 Jkg(1K(1, Lv = 2260k jkg(1]

[knx` exi DËg †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
Zvc MwZwe`¨vi k~b¨Zg m~ÎwU wjL|
1

L.
†`LvI †h, m‡gvò cÖwµqvq K…Z KvR wm‡÷‡g mieivnK…Z Zvckw³i mgvb| 
2

M.
Aš—:¯’ kw³i cwieZ©b KZ n‡e?
3

N.
cÖwµqvwU cÖZ¨vMvgx bvwK AcÖZ¨vMvgx? G cÖwµqvq G›Uªwci wKiƒc cwieZ©b n‡e? DÏxc‡Ki Av‡jv‡K MvwYwZK fv‡e e¨vL¨v Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) `ywU e¯‘ hw` Z…Zxq †Kv‡bv e¯‘i mv‡_ Zvcxq mvg¨ve¯’vq _v‡K Z‡e cÖ_‡gv³ e¯‘ `ywU ci¯ú‡ii mv‡_ Zvcxq mvg¨ve¯’vq _vK‡e|

eq \o((,L) Avgiv Rvwb, †h‡Kv‡bv ZvcMZxq cÖwµqvq, (Q = (W + (U m‡gvò cÖwµqvq Kvh©wbe©vnK e¯‘i ZvcgvÎvi cwieZ©b bv NUvq Ges Ae¯’vi cwieZ©b bv NUvq Gi Aš—:¯’ kw³iI cwieZ©b NU‡e bv, A_©vr (U = 0

Zvn‡j (Q = (W + 0 = (W; myZivs m‡gvò cÖwµqvq K…ZKvR wm‡÷‡g mieivnK…Z Zvckw³i mgvb| 

eq \o((,M) †`Iqv Av‡Q, 

cvwbi fi, m = 1kg

Avw` ZvcgvÎv, T1 = 20(C = (20 + 273)K = 293 K

P‚ovš— ZvcgvÎv, T2 = 100(C = (100 + 273)K = 373 K

cvwbi Av‡cw¶K Zvc, S = 4.2 ( 103 Jkg(1K(1
cvwbi ev®úxfe‡bi myßZvc, Lv = 2260 kJkg(1 = 2.26 ( 106 Jkg(1
†ei Ki‡Z n‡e, Aš—:¯’ kw³i cwieZ©b, (U= ?

(cvwbi ZvcgvÎv e„w×‡Z Gi Øviv †kvwlZ kw³, Q1 = mS((
= 1 kg ( 4.2 ( 103 Jkg(1K(1 ( (373 K ( 293 K) = 3.36 ( 105J

Q2 = mLv = 1kg ( 2.26 ( 106Jkg(1 = 2.26 ( 106J

( †gvU Zvc cwieZ©b, (Q = Q1 + Q2
= 3.36 ( 105 J + 2.26 ( 106J = 2.596 ( 106 J

K…ZKvR, (W = P(V


= 1.01325 ( 105 ( (1.617 ( 10(3)


= 163741.2 J


= 1.637 ( 105 J

Avgiv Rvwb, (Q = (W + (U


ev, (U = (Q ( (W


= 2.596 ( 106 ( 1.637 ( 105

= 2.43 ( 106. (Ans.)
eq \o((,N) DÏxc‡K ewY©Z cÖwµqvwU cÖZ¨veZx©| KviY

1.617 m3 AvqZ‡bi ev®ú †_‡K Zvc †kvlY K‡i wb‡j Zv cÖ_‡g 100(C ZvcgvÎvi cvwb‡Z cwiYZ nq Ges cieZx©‡Z Av‡iv Zvc †kvlY K‡i wb‡j Zvi ZvcgvÎv †b‡g 20(C -G DcbxZ nq|

m = 1kg f‡ii cvwbi ZvcgvÎv T1 = 293 K ‡_‡K evwo‡q T2 = 373 K-G Avb‡Z G›Uªwci cwieZ©b, (S1 = mSln  eq \f(T2,T1) 
= 1kg ( 4.2 ( 103 Jkg(1K(1 ( ln  eq \b\bc(\f(373 K, 293 K)) = 1013.9 JK(1
T2 = 373 K ZvcgvÎvq 1kg cvwb GKB ZvcgvÎvq ev‡®ú cwiYZ n‡Z G›Uªwci cwieZ©b, (S2 =  eq \f(Q2,T2) 
=  eq \f(2.26 ( 106 J, 373 K) = 6059 JK(1
myZivs, DÏxc‡K ewY©Z cÖwµqvq G›Uªwci †gvU cwieZ©b,

(S = (S1 + (S2 = 1013.9 JK(1 + 6059 JK(1 = 7072.9 JK(1

eq \o((((,cÖkœ(6) A I B Dfq wmwjÛv‡i Nl©Ynxb wc÷b Øviv 2 evqygÊjxq Pv‡c I 27(C ZvcgvÎvq 2 gm wnwjqvg Ave× Av‡Q| A Av`k© Zvc cwievnx Ges B Av`k© Zvc Acwievnx c`v‡_© ˆZwi| Dfq wc÷b †_‡K cÖhy³ ej F AcmviY Kiv n‡jv|

[image: image7.png]



[K¨vgweªqvb K‡jR, XvKv]

K.
e× wm‡÷g Kv‡K e‡j?
1

L.
ÒGKwU †ivv‡ai ga¨w`‡q Zwor cÖev‡ni d‡j Zvc Drcbœ nqÓ GwU cÖZ¨veZ©x bv AcÖZ¨veZ©x cÖwµqv, †Kb? 
2

M.
B wmwjÛv‡ii M¨v‡mi P‚ovš— ZvcgvÎv wbY©q Ki|
3

N.
Dfq †¶‡Î wnwjqvg KZ…©K K…ZKv‡Ri Zzjbv Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) †h wm‡÷g cwi‡e‡ki mv‡_ kw³ wewbgq Ki‡Z cvi‡jI fi wewbgq Ki‡Z cv‡i bv, Zv‡K e× wm‡÷g e‡j| 

eq \o((,L) Avgiv Rvwb, †h cÖwµqv m¤§yLMvgx nIqvi ci wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i bv, Zv‡K AcÖZ¨veZ©x cÖwµqv e‡j| GKwU †iv‡ai ga¨ w`‡q ZworcÖev‡ni d‡j gy³ B‡jKUªbmg~n AYy cigvYyi mv‡_ msN‡l© wjß nq| G‡Z AYy-cigvYymg~‡ni K¤úb kw³ †e‡o hvIqvq Zv ZvcvKv‡i †`Lv †`q| wKš‘ GKwU †iva‡K evwn¨K Drm n‡Z Zvc cÖ‡qv‡M DËß Kiv n‡jI Gi ga¨w`‡q Zwor cÖevwnZ nq bv| myZivs GKwU †iv‡ai ga¨ w`‡q ZworcÖev‡ni d‡j Zvc Drcbœ nIqvi cÖwµqvwU AcÖZ¨veZ©x|  

eq \o((,M) B wmwjÛviwU Av`k© Zvc Acwievnx c`v‡_© ˆZwi, ZvB B wmwjÛv‡ii M¨vmwU cwi‡e‡ki mv‡_ Zv‡ci Av`vb-cÖ`vb Ki‡Z cvi‡e bv weavq Gi cÖmviY cÖwµqvwU i‚×Zvcxq| evwn¨K cÖhy³ ej F AcmviY Kivq B wmwjÛv‡ii M¨vm cÖmvwiZ n‡e Ges P‚ovš— Pvc 1 evqygÛjxq (atm) Pv‡ci mgvb n‡e| 

G cÖwµqvq, Avw` ZvcgvÎv, T1 = 27(C = (27 + 273)K = 300 K

Avw` Pvc, P1 = 2 atm

P‚ovš— Pvc, P2 = 1atm

wnwjqvg (GK cigvYyK) M¨v‡mi Rb¨, ( = 1.66
†ei Ki‡Z n‡e, P‚ovš— ZvcgvÎv, T2 = ? 

i“×Zvcxq cÖwµqvq, 

Avgiv Rvwb, P1(T11(( = P2(T21((

= 300K (  eq \b\bc\((\f(2atm,1atm))\s\up12(\f(1.66,1(1.66)) = 52.5K 


= (220.5(C (Ans.) 

eq \o((,N) A wmwjÛviwU Av`k© Zvc cwievnx c`v‡_© ˆZwi nIqvq G‡¶‡Î M¨vmwU cwi‡e‡ki mv‡_ Aev‡a Zv‡ci Av`vb-cÖ`vb Ki‡Z cvi‡e| d‡j evwn¨K  cÖhy³ ej F AcmviY Kiv n‡j A wmwjÛv‡ii M¨vmwU m‡gvò cÖwµqvi ga¨w`‡q hv‡e, A_©vr G cÖwµqvq M¨v‡mi ZvcgvÎv w¯’i _vK‡e| G cÖwµqv †k‡l M¨v‡mi Pvc n‡e 1 atm|
G cÖwµqvq wnwjqvg M¨vm KZ…©K K…ZKvR, W1 = nRTln eq \b\bc\((\f(V2,V1)) 
B wmwjÛv‡ii i~×Zvcxq cÖwµqvq K…ZKvR, W2 =  eq \f(nR[T2 ( T1],1(() 

=  eq \f(mR[T2 ( T1],M(1 ( ()) 

=  eq \f(2gm ( 8.314 Jmole(1K(1 ( (52.5 K ( 300K),4gm ( (1 ( 1.66)) 

= 1558.9J

W1 I W2 Gi gvb abvÍK (+) cvIqvq Bnv ¯úó †h, Dfq wmwjÛv‡ii †¶‡Î M¨vm, cwi‡e‡ki Ici KvR m¤úbœ Ki‡e| Z‡e Kv‡Ri cwigvY wfbœ n‡e; `yB †¶‡Î K…ZKv‡Ri AbycvZ 


= 864.42J t 1558.9J


= 1 t 1.8034
eq \o((((,cÖkœ(7) GKwU cÖZ¨veZx© Zvc BwÄb 327(C ZvcgvÎvi Zvc Drm n‡Z 2.5(106J Zvckw³ MÖnY K‡i Ges 27(C ZvcgvÎvi Zvc MÖvn‡K Zvc eR©b K‡i|
[XvKv K‡jR, XvKv]
K.
GbUªwc Kx?
1

L.
m‡gvò I i“×Zvcxq cÖwµqvi cv_©K¨ wjL|
2

M.
BwÄbwU Zvc MÖvn‡K KZ Zvc eR©b K‡i wbY©q Ki|
3

N.
DÏxc‡Ki BwÄbwUi `¶Zv wØ¸Y Kiv m¤¢e wK?- we‡k­lY Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) cÖZ¨veZx© iƒ×Zvcxq cÖwµqvq †h ZvcMZxq Pjivwk w¯’i _v‡K Zv‡K GbUªwc e‡j| 

eq \o((,L) m‡gvò I i“×Zvcxq cÖwµqvi cv_©K¨ wbæiƒc:

	m‡gvò cÖwµqv
	i‚×Zvcxq cÖwµqv

	1. 
m‡gvò cÖwµqvq M¨v‡mi Pvc I AvqZb cwieZ©b nq|
	1.
i“×Zvcxq cÖwµqvq Pvc, AvqZb I ZvcgvÎv cwiewZ©Z nq|

	2. 
m‡gvò cÖwµqv ax‡i N‡U|
	2. 
iƒ×Zvcxq cÖwµqv `ª“Z N‡U|

	3. 
Zv‡ci Av`vb-cÖ`vb N‡U|
	3. Zv‡ci Av`vb-cÖ`vb N‡U bv|

	4. 
PV = aª“eK m~Î †g‡b P‡j|
	4. PV( = aª“eK m~Î †g‡b P‡j|


eq \o((,M) †`Iqv Av‡Q,

cÖwZP‡µ M„nxZ Zvc, Q1 = 2.5 ( 106J
Zvc Dr‡mi ZvcgvÎv, T1 = 327(C = (327 + 273) K = 600K
Zvc MÖvn‡Ki ZvcgvÎv, T2 = 27(C = (27+273)K = 300K
†ei Ki‡Z n‡e, cÖwZ P‡µ MÖvn‡K ewR©Z Zvc, Q2 = ?
Avgiv Rvwb,  eq \f(Q1,T1) =  eq \f(Q2,T2) 
( Q2 = Q1  eq \f(T2,T1) = 2.5 ( 106J (  eq \f(300K,600K) 

= 1.25 ( 106J  (Ans.) 
eq \o((,N) DÏxc‡Ki DcvËg‡Z, BwÄbwUi `¶Zv,   

( = 1 ( (   eq \f(T2,T1) = 1 (  eq \f(300K,600K) = 1 (  eq \f(1,2) =  eq \f(1,2) = 50%

wØ¸Y n‡j `¶Zvi gvb n‡e, (( = 2( = 2 ( 50% = 100% 
G‡¶‡Î cÖwZ P‡µ Zvc Drm n‡Z M„nxZ Zvc Q1 Ges Zvc MÖvn‡K ewR©Z Zvc Q2 n‡j,

A_©vr cÖwZP‡µ BwÄb Drm n‡Z †h cwigvb Zvc MÖnY Ki‡e Zvi meUzKz‡K Kvh©Ki kw³‡Z iƒcvš—wiZ Ki‡Z n‡e Ges cwi‡e‡k †Kv‡bv Zvc †Q‡o †`qv Pj‡ebv| wKš‘ GB kZ© ZvcMwZwe`¨vi 2q m~‡Îi cwicš’x| myZivs, DÏxc‡Ki BwÄbwUi `¶Zv wØ¸Y Kiv m¤¢e bq|
eq \o((((,cÖkœ(8) wjRv Ges mxgv weÁvb wefv‡M Aa¨qbiZ| j¨v‡e wjRv CO2 c„_K wmwjÛv‡i msi¶Y Kij| wjRv D³ M¨vm‡K ax‡i ax‡i wØ¸Y cÖmvwiZ Ki‡jv| c¶vš—‡i mxgv D³ cix¶vwU GKB cwigvY `ª“Z cÖmvwiZ K‡i †`L‡Z †cj ZvcgvÎvi cwieZ©b N‡U|
[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
GbUªwc Kx? 
1

L.
_v‡g©vwgUv‡i cvi` e¨envi Kiv nq †Kb? 
2

M.
mxgv KZ…©K K…Z cix¶vq P‚ovš— ZvcgvÎv KZ n‡e?
3

N.
Df‡qi cix¶vq P‚ovš— Pvc GKB _vK‡e wKbv? we‡k­lY Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) i“×Zvcxq cÖwµqvq †h ZvcMZxq ivwkwU w¯’i _v‡K Zv‡K GbUªwc e‡j| 

eq \o((,L) cvi` GKwU Zij avZz| ZvcgvÎv e„w× †c‡j Gi AvqZb mgnv‡i e„w× cvq| A_©vr AvqZb n‡jv cvi‡`i ZvcgvwÎK ag©| mi“ b‡j cvi‡`i AvqZb cÖmviY mnM wbægv‡bi n‡jI ZvcgvÎv e„w×‡Z mi“b‡j cvi‡`i AvqZb cÖmviY mn‡RB j¶¨Yxq| G mKj Kvi‡Y _v‡g©vwgUv‡i ZvcwgwZK c`v_© wn‡m‡e cvi` e¨envi Kiv nq| 

eq \o((,M) mxgvi cix¶vwU n‡jv i~×Zvcxq, KviY G cÖwµqvq M¨v‡mi AwZ `ª“Z cÖmviY N‡U e‡j Zv cwi‡e‡ki mv‡_ Zv‡ci †jb‡`b Ki‡Z cv‡i bv|
G i~×Zvcxq cÖwµqvq,

Avw` ZvcgvÎv, T1 = 273K (( STP)

Avw` AvqZb V1 n‡j P‚ovš— AvqZb, V2 = 2V1
CO2 Gi Rb¨, ( = 1.33
P‚ovš— ZvcgvÎv, T2 = ? 

Avgiv Rvwb,  T1V1((1 = T2V2((1
( T2 = 273 (  eq \b(\f(1,2)) 1.33(1

= 217.2K 


= (217.2 ( 273)(C = ( 55.82(C

eq \o((,N) Df‡qi cix¶vq Avw` Pvc, P1 = 1atm (( STP)

mxgvi iƒ×Zvcxq cÖwµqvq P‚ovš— Pvc P2 n‡j,

wjRvi cix¶vwU m‡gvò cÖwµqv| KviY M¨v‡mi AvqZ‡bi cwieZ©b ax‡i ax‡i Kivq Zv cwi‡e‡ki mv‡_ Zvc Av`vb-cÖ`v‡bi h‡_ó mgq †c‡q‡Q Ges D³ Zvc Av`vb-cÖ`vb K‡i M¨v‡mi aª“e ZvcgvÎv eRvq †i‡L‡Q| Giƒc cÖwµqvq, P1V1 =  P2V2
†h‡nZz 0.4 atm ( 0.5 atm

myZivs, Df‡qi cix¶vq P‚ovš— Pvc GKB _vK‡e bv|
[image: image5.png]


eq \o((((,cÖkœ(9) 
GKwU Aw·‡Rb M¨vm fwZ© wm‡÷g‡K †jLwP‡Îi ewY©Z cÖwµqvi ga¨ w`‡q †bqv n‡”Q|
[evsjv‡`k †bŠevwnbx K‡jR, PÆMÖvg]

K.
i~×Zvcxq cÖwµqv Kx?
1

L.
Uvqvi dvU‡j VvÊv evZvm †ei nq †Kb? 
2

M.
C As‡k C we›`y n‡Z A we›`y †cuŠQv‡Z K…ZKvR †ei Ki|
3

N.
ABC c‡_ A we›`y n‡Z c~Y©Pµ m¤úbœ K‡i cybivq A we›`y‡Z †cŠQv‡Z wbU KvR k~b¨ n‡e wKbvÑ hvPvB Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcMZxq cÖwµqvq wm‡÷g cwi‡e‡ki mv‡_ Zv‡ci †Kv‡bv Av`vb-cÖ`vb Ki‡Z cv‡i bv, Zv‡K i~×Zvcxq cÖwµqv e‡j| 

eq \o((,L) Uvqvi dvU‡j Gi Af¨š—ixY M¨v‡mi Lye `ª“Z m¤úªmviY N‡U| G Kvi‡Y D³ M¨vm cwi‡e‡ki mv‡_ Zv‡ci †jb‡`b Ki‡Z bv cvivq G cÖwµqvwU i~×Zvcxq| Giƒc cÖwµqvi Rb¨ (Q = 0, d‡j (W + (U = 0 ev, (U = ( (W; M¨vmwU m¤úªmvwiZ nIqvq GwU evwn¨K cwi‡e‡ki Ici KvR m¤úv`b Ki‡e, ZvB (W abvÍK| d‡j (U = ( (W mgxKiY Abymv‡i (U FYvÍK n‡Z eva¨| (U ev wm‡÷‡gi Aš—t¯’ kw³i cwieZ©b FYvÍK nIqv gv‡b, M¨v‡mi ZvcgvÎv n«vm cvIqv| G Kvi‡Y Uvqvi dvU‡j VvÊv evZvm †ei nq| 

eq \o((,M) DÏxc‡Ki †jLwP‡Îi CA AskwU n‡jv mgPvc cÖwµqv (aª“ePvc, P = 0.2 ( 105Nm(2)

CA As‡k AvqZ‡bi cwieZ©b, (V = (8 ( 2) ( 10(4m3 = 6 ( 10(4m3
†ei Ki‡Z n‡e, CA As‡k K…ZKvR, (W = ?

Avgiv Rvwb, mgPvc cÖwµqvq K…ZKvR, 

(W = P(V = 0.2 ( 105Nm(2 ( 6 ( 10(4m3 = 12J (Ans.)

eq \o((,N) ABC c_‡K wZbwU As‡k wef³ Kwi, 

h_vµ‡g AB, BC I CA

G‡¶‡Î AB As‡k K…ZKv‡Ri gvb,  eq \b\bc\|((W1) =  eq \b\bc\|(PdV) 

[image: image6.png]
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= ABCDE UªvwcwRqv‡gi †¶Îdj

=  eq \f(1,2) ( (AE + BD) ( DE 

=  eq \f(1,2) ( (0.2 ( 105Nm(2 + 1.0 ( 105 Nm(2) ( (8 ( 2) ( 10(4m3
= 36 J

( ABC P‡µ †gvU ev †bU K…ZKvR, (W = (W1 + (W2 + (W3

= ( 36J + 0J + 12J = ( 24J ( 0 J

myZivs, ABC c‡_ A we›`y n‡Z c~Y©Pµ m¤úbœ K‡i cybivq A we›`y‡Z †cŠQv‡Z wbU KvR k~b¨ n‡e bv|  
eq \o((((,cÖkœ(10) cÖgvY ZvcgvÎv I Pv‡c 32gm wnwjqvg M¨vm‡K cÖ_‡g m‡gvò cÖwµqvq I c‡i i“×Zvc cÖwµqvq wZb¸b AvqZb cÖmvwiZ Kiv n‡jv|
[XvKv wmwU K‡jR, XvKv]

K.
cÖZ¨vMvgx cÖwµqv Kx?
1

L.
Kv‡b©v BwÄ‡bi `¶Zv Kvh©wbe©vnK e¯‘i cÖK…wZi Dci wbf©i K‡i Kx? e¨vL¨v Ki|
2

M.
DÏxc‡K M¨vmwUi Cp I Cv wnmve Ki|
3

N.
DÏxc‡K Dfq †¶‡Î K…ZKvR †ei K‡i Zv‡`i Zzjbv Ki|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcMZxq cÖwµqvq wm‡÷g †Kv‡bviƒc kw³¶q e¨wZ‡i‡K Avw` Ae¯’vq wd‡i Avm‡Z cv‡i Zv‡K cÖZ¨vMvgx cÖwµqv e‡j| 

eq \o((,L) Kv‡b©v BwÄ‡bi `¶Zvi mgxKiY n‡jv, ( =  eq \b\bc(1( \f(T2,T1)) ( 100%

Zvn‡j †`Lv hv‡”Q †h, `¶Zvi GB mgxKiY †Kej Drm I MÖvn‡Ki ZvcgvÎvi Ici wbf©i K‡i, Kvh©wbe©vnK e¯‘i cÖK…wZi Ici wbf©i K‡ibv| Kvh©wbe©vnK e¯‘ wn‡m‡e bvB‡Uªv‡Rb M¨vm e¨envi Kiv n‡j †h `¶Zv cvIqv hv‡e, Aw·‡Rb M¨vm e¨envi K‡iI †mB GKB `¶Zv cvIqv hv‡e; hw` T1 I T2 Gi gvb AcwiewZ©Z _v‡K|

eq \o((,M) DÏxc‡Ki M¨vmwU n‡jv wnwjqvg|

Gi Rb¨ Cp I Cv Gi AbycvZ,  ( =  eq \f(Cp,Cv)= 1.66 =  eq \f(5,3) 
ev, Cp =  eq \f(5,3) Cv
Avevi, Cp ( Cv = R = 8.314 Jmole(1K(1 [†h †Kv‡bv M¨v‡mi †¶‡Î]

ev,  eq \f(5,3) Cv ( Cv = R

ev,  eq \f(2,3) Cv = R

( Cv =  eq \f(3,2)R = 1.5 ( 8.314 Jmole(1K(1 = 12.47 Jmole(1K(1 (Ans.)
Ges Cp = R + Cv = R +  eq \f(3,2)R =  eq \f(5,2)R = 2.5 ( 8.314 Jmole(1K(1 

= 20.785 Jmole(1K(1 (Ans.)
eq \o((,N) DÏxcKg‡Z,

M¨v‡mi †gvj msL¨v, n =  eq \f(m,M) =  eq \f(32gm,4gm) = 8

m‡gvò cÖwµqvi †¶‡Î, aª“e ZvcgvÎv, T = 273 K

ev, T2 = T1  eq \b\bc(\f(V1,V2))((1  = 273 K (  eq \b\bc(\f(V1,3V1))1.66(1  
[wnwjqvg GK cigvYyK M¨vm]

= 132.2 K

(iƒ×Zvcxq cÖwµqvq K…ZKvR, W( =  eq \f(nR [T1(T2],( – 1)
=  eq \f(8 ( 8.314 Jmole(1K(1[273 K ( 132.2 K],1.66 – 1) = 14189.2 J

( W t W( = 19948.4 t 14189.2


= 1.41t1

eq \o((((,cÖkœ(11) dvwngv c`v_©we`¨v j¨ve: G †Kvb wm‡÷‡g w¯’i Pv‡c 6gm wnwjqvg M¨v‡m wbw`©ó cwigvY Zvc kw³ mieivn K‡i M¨v‡mi Øviv KvR 80J †cj| wnwjqv‡gi Cp  = 13.2 Jmol(1K(1 Ges 
R = 8.314Jmol(1K(1|
[nwjµm K‡jR, XvKv]

K.
Dš§y³ wm‡÷g Kv‡K e‡j?
1

L.
Zvc mÂvjb cÖwµqvq G›Uªwc e„w× cvq- e¨vL¨v Ki|
2

M.
DÏxc‡Ki D‡j­wLZ KvR †c‡Z M¨vmwUi ZvcgvÎv cwieZ©b KZ n‡e?
3

N.
D³ wm‡÷‡g Aš—:¯’ kw³i cwieZ©b dvwngvi Øviv mwVK fv‡e wbY©q Kiv m¤¢e wKbv? †Zvgvi DË‡ii mv‡c‡¶ gZvgZ `vI|
4

11 bs cÖ‡kœi DËi

eq \o((,K) †h wm‡÷g cwi‡e‡ki mv‡_ fi I kw³ DfqB wewbgq Ki‡Z cv‡i Zv‡K Dš§y³ wm‡÷g e‡j| 

eq \o((,L) GbUªwc nj e¯‘i Ggb GKwU †fŠZ ag© hv i“×Zvcxq cÖZ¨veZx© cÖwµqvq me©`v w¯’i _v‡K| Zvc mÂvj‡bi †¶‡Î G›Uªwc w¯’i _v‡K bv| awi, T1 I T2 ZvcgvÎvi `ywU e¯‘ cwi‡ek †_‡K wew”Qbœ Ae¯’vq ci¯úi ms¯ú‡©k Av‡Q| hw` T1>T2 nq Zvn‡j Dò e¯‘ †_‡K  kxZj e¯‘‡Z dQ cwigvY Zvc †M‡jÑ

 eq \f((dQ,T1) = Dò e¯‘i GbUªwc n«vm

 eq \f(dQ,T2) = kxZj e¯‘i G›Uªwc e„w×

wm‡÷‡g G›Uªwci cwieZ©b, dS =  eq \f((dQ,T1) +  eq \f(dQ,T2) 
GLv‡b, dS>0| A_©vr cwieZ©b abvÍK| ZvB ejv hvq, Zvc mÂvjb cÖwµqvq G›Uªwc e„w× cvq|

eq \o((,M) GLv‡b,

wnwjqv‡gi fi = 6gm

( wnwjqv‡gi †gvj msL¨v, n =  eq \f(6,4) = 1.5

	Avgiv Rvwb, 
W = nRdT

ev, 80 = 1.5 ( 8.314 ( dT

ev, dT =  eq \f(80,12.474) 

= 6.415 K
	K…ZKvR, W = 80 J

R = 8.314 Jmol–1K–1


 ( ZvcgvÎvi cwieZ©b nq 6.415 K (Ans.)
eq \o((,N)  

	Avgiv Rvwb,

dQ = dU + dW

ev, dU = 126.98 ( 80


= 47.017 J
	GLb,

K…ZKvR, dW = 80J

†gvjmsL¨v, n = 1.5

Cp = 13.2

dT = 6.415 K


( dvwngvi Øviv D³ wm‡÷‡gi Af¨š—ixY kw³i cwieZ©b wbY©q Kiv m¤¢e n‡e|

eq \o((((,cÖkœ(12) GKwU Kv‡b©v BwÄb 1200K ZvcgvÎvi Drm n‡Z 500 J Zvc †kvlY K‡i Ges 650 K ZvcgvÎvi Zvc MÖvn‡K wKQy Zvc Z¨vM K‡i|
[wewm.AvBwm K‡jR]

K.
Zvc MwZwe`¨vi cÖ_g m~Î wee„Z Ki|
1

L.
eid Mjvi mgq ZvcgvÎvi  †Kvb cwieZ©b nq bv †Kb?
2

M.
DÏxc‡K D‡j­wLZ BwÄ‡bi `¶Zv wbY©q Ki|
3

N.
DÏxc‡K D‡j­wLZ BwÄ‡bi Zvcxq cÖwµqvwU cÖZ¨vMvgx bv AcÖZ¨vMvgx MvwYwZK we‡k­l‡Yi mvnv‡h¨ gZvgZ `vI|
4

12 bs cÖ‡kœi DËi

eq \o((,K) ZvcMwZwe`¨vi cÖ_g m~Î( Òhvwš¿K kw³‡K Zv‡c I Zvc kw³‡K hvwš¿K kw³‡Z iƒcvš—i Kiv n‡j Zvc I hvwš¿K kw³ ci¯ú‡ii mgvbycvwZK n‡e|Ó 

eq \o((,L) eid Mjvi mgq mieivnK…Z Zvc Ae¯’vi cwieZ©‡b myßZvc wn‡m‡e MÖnY K‡i hv ei‡di Aby¸‡jvi Avš—tAvYweK kw³i wecix‡Z KvR K‡i| GRb¨ eid Mjvi mgq ZvcgvÎvi cwieZ©b nq bv| 

eq \o((,M) GLv‡b,


BwÄ‡bi Dr‡mi ZvcgvÎv, T1= 1200 K


BwÄ‡bi Zvc MÖvn‡Ki ZvcgvÎv, T2 = 650 K


BwÄ‡bi `¶Zv, ( = ?

Avgiv Rvwb,

  
( =  eq \f(T1 ( T2,T1) ( 100%


=  eq \f(1200 ( 650,1200) ( 100%


= 45.83%   (Ans.)
eq \o((,N) DÏxc‡K D‡j­wLZ BwÄ‡bi Zvcxq cÖwµqvwU GKwU cÖZ¨vMvgx cÖwµqv| †Kbbv, cÖZ¨vMvgx cÖwµqvi msÁv n‡Z Avgiv Rvwb, GB cÖwµqv m¤§yL cwieZ©‡bi ci wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i Ges m¤§yL I wecixZgyLx cwieZ©‡bi cÖwZ ¯—‡i Zvc I Kv‡h©i djvdj mgvb I wecixZgyLx nq|

†mB‡¶‡Î Dnv wbæ ZvcgvÎvi Zvc MÖvnK n‡Z Zvc †kvlY K‡i Ges ZvcgvÎvi Dr‡m Zvc eR©b K‡i| G‡¶‡Î Kvh©Kix c`v_©wUi Dci evwni n‡Z wKQy KvR Kwi‡Z nq|

myZivs, ejv hvq, DÏxc‡Ki cÖwµqvwU GKwU cÖZ¨vMvgx cÖwµqv|  

eq \o((((,cÖkœ(13) ( 10(C ZvcgvÎvi 8 MÖvg eid‡K 20(C ZvcgvÎvi 100cm3 cvwbi mv‡_ †gkv‡bv n‡jv| ei‡di Av‡cw¶K Zvc 0.5 cal/gm/(C Ges eid Mj‡bi myßZvc 79.6 cal/gm
[ivRkvnx K¨v‡WU K‡jR]

K.
fi Î“wUi msÁv `vI|
1

L.
mylgfv‡e PvwR©Z †Mvj‡Ki c„‡ô ZworcÖvej¨ k~b¨- e¨vL¨v Ki|
2

M.
DÏxc‡Ki wgkÖ‡Yi P‚ovš— ZvcgvÎv wbY©q Ki|
3

N.
wgkÖYwU mvg¨ve¯’vq †cuŠQv‡bvi ci GbUªwci †Kv‡bv cwieZ©b n‡e Kx? we‡k­lY Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) wbDwK¬qv‡mi fi wbDwK¬qvm MVbKvix g~j KwYKv mg~‡ni (wbDUªb I †cÖvUb) gy³ve¯’vq mw¤§wjZ fi A‡c¶v mvgvb¨ Kg nq| f‡ii G cv_©K¨‡K mswk­ó c`v‡_©i Rb¨ Rb¨ fi- Î“wU e‡j| 

eq \o((,L) mylgfv‡e PvwR©Z †Mvj‡Ki c„‡ô ZworcÖvej¨ k~b¨-G K_vwU mZ¨ bq| KviY R e¨vmv‡a©i †Mvj‡K Q cwigvY PvR© _vK‡j Gi c„‡ô Zwor cÖvej¨, E =  eq \f(1,4((o) 

 eq \f(Q,R2) ; Z‡e PvwR©Z †Mvj‡Ki Af¨š—‡i Zwor cÖvej¨ k~b¨| Gi KviY wbæiƒc: 

PvwR©Z †Mvj‡Ki Af¨š—‡ii †h‡Kv‡bv we›`yi wefe c„‡ôi wef‡ei mgvb| ZvB G `yBwU we›`yi ga¨eZx© ¯’v‡bi ZworcÖvej¨ E n‡j,

E =  eq \f((v,(r) [r n‡jv we›`yØ‡qi `~iZ¡] =  eq \f(o,(r) [( v1 = v2]

eq \o((,M) g‡b Kwi, wgkÖ‡bi P‚ovš— ZvcgvÎv ((C

†`Iqv Av‡Q,
eid Mj‡bi myßZvc, L( = 79.6 cal/gm =  eq \f(79.6 ( 4.2 J, 10(3 kg) 

= 334320 Jkg(1
( 10(C ZvcgvÎvi 8 gm ev 8(10(3 kg eid‡K 0(C ZvcgvÎvq Avb‡Z M„nxZ Zvc = ei‡di fi ( ei‡di Av‡cw¶K Zvc ( ZvcgvÎvi e„w× = 8 ( 10(3 kg ( 2100 Jkg(1K(1 ( [0(((10)] K 


= 168 J

0(C ZvcgvÎvq 8 ( 10(3kg eid‡K Mjv‡Z cÖ‡qvRbxq Zvc

= ei‡di fi ( eidMj‡bi Av‡cw¶K myßZvc

=  8(10(3 kg ( 334 320 Jkg(1 = 2674.56 J

eid Mjv 8(10(3 kg cvwbi ZvcgvÎv 0(C n‡Z evwo‡q ((C -G 
100 cc ev 100 gm ev 0.1 kg cvwbi ZvcgvÎv 20(C n‡Z ((C -G †b‡g Avm‡Z ewR©Z Zvc = cvwbi fi ( cvwbi Av: Zvc ( ZvcgvÎv n«vm = 0.1Kg ( 4200 JKg(1K(1 (20 ( () K = 420 (20(() J

Avgviv Rvwb, †gvU M„nxZ Zvc = †gvU ewR©Z Zvc [K¨vjwiwgwZi g~jbxwZ]

ev, 168 J + 2674.56 J + 33.6( J = 420 (20(() J

ev, 33.6( + 420( = 8400 ( 168 ( 2674.56 

ev, 453.6 ( = 5557.44

( ( =  eq \f(5557.44,453.6)= 12.25(C

myZivs, wgkÖ‡Yi P‚ovš— ZvcgvÎv 12.25(C  (Ans.)

eq \o((,N) 8(10(3 kg eid (10(C ev 263 K n‡Z 0(C ev 273 K-G Avb‡Z GbUªwci cwieZ©b 

(S1 = 8 ( 10(3 kg ( 2100 Jkg(1K(1 ( ln  eq \b\bc(\f(273 K, 263 K)) = +0.627 JK(1
0(C ev 273K ZvcgvÎvq eid‡K Mjv‡Z G›Uªwci cwieZ©b,

(S2 =  eq \f(eid MjvGZ ˆgvU Zvc, ˆKjwfb ˆÕ•Gj eiGdi MjbvsK) =  eq +\f(2674.56 J, 273 K)  = + 9.8 JK(1
eidMjv cvwbi ZvcgvÎv 273 K n‡Z evwo‡q 12.25(C ev (12.25 + 273) K ev 285.25K-G Avb‡Z G›Uªwci cwieZ©b,

(S3 = 8 ( 10(3 kg ( 4200 Jkg(1K(1 ( ln  eq \b\bc(\f(285.25K, 273 K)) = + 1.475 JK(1
100cc ev 0.1 kg cvwbi ZvcgvÎv 20(C ev 293 K n‡Z n«vm †c‡q 285.25K -G Avm‡Z G›Uªwci cwieZ©b, (S4
= 0.1 Kg ( 4200 JKg(1K(1 ( ln     eq \b\bc(\f(285.25K, 293 K)) = ( 11.26 JK(1
( wgkÖYwU mvg¨ve¯’vq ((ev P‚ovš— ZvcgvÎvq) †cŠQv‡bvi ci G›Uªwci †bU cwieZ©b, (S = (S1 + (S2 + (S3 + (S4
= + 0.627 JK(1 + 9.8 JK(1 + 1.475 JK(1 ( 11.26 JK(1
= + 0.642 JK(1
(S Gi abvÍKgvb Øviv eySvq †h G›Uªwci †gv‡Ui Ici e„w× †c‡q‡Q (cwiewZ©Z n‡q‡Q)

eq \o((((,cÖkœ(14) GKRb M‡elK GKwU BwÄb Avwe®‹vi Ki‡jb hvi `¶Zv 0.3 Ges Dr‡mi ZvcgvÎv 527(C| Kvjµ‡g wZwb BwÄbwUi `¶Zv wØ¸Y Ki‡jb|
[w`bvRcyi miKvwi K‡jR, w`bvRcyi]

K.
i“×Zvcxq cÖwµqv Kx?
1

L.
G›Uªwc e„w×i Kvi‡Y GKmgq kw³i msKU †`Lv †`‡e- e¨vL¨v Ki|
2

M.
BwÄbwUi Dr‡mi ZvcgvÎv dv‡ibnvBU †¯‹‡j KZ?
3

N.
M‡elK Kx Dcv‡q BwÄbwUi `¶Zv wØ¸Y Ki‡Z †c‡iwQ‡jb- gZvgZ `vI|
4

14 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcMZxq cÖwµqvq wm‡÷g (†hgb, wmwjÛv‡ii Af¨š—‡i iw¶Z M¨vm) ewn:¯’ cwi‡e‡ki mv‡_ Zv‡ci †Kv‡bv Av`vb-cÖ`vb K‡i bv, Zv‡K i“×Zvcxq cÖwµqv e‡j| 

eq \o((,L) †Kv‡bv e¨e¯’vq hLb GKwU D”PZi ZvcgvÎvi Zvc Drm Ges GKwU wbæZi ZvcgvÎvi ZvcMÖvnK _vK‡e, ZLb e¨e¯’vwUi G›Uªwc wbægv‡bi nq| hLb Zvc Drm n‡Z Zvc MÖvn‡K Zv‡ci ¯’vbvš—i NU‡Z _v‡K d‡j me wKQyi ZvcgvÎv mvaviY gv‡b DcbxZ nIqvi cÖqvm cvq ZLb G›Uªwc µgk evo‡Z _v‡K| G›Uªwc n‡jv †Kv‡bv wm‡÷‡gi wek„sLjvi cwigvc ev kw³ iƒcvš—‡ii A¶gZv| gnvwe‡k¦i Avw`‡Z hLb wewfbœ e¯‘i ZvcgvÎv wewfbœ iKg wQj (Kv‡iv †ewk, Kv‡iv Kg) ZLb G›Uªwc me©wbæ wQj| wKš‘ gnvRvMwZK e¯‘mg~‡ni g‡a¨ Zv‡ci Av`vb-cÖ`v‡bi d‡j G›Uªwc µgk evo‡Z _v‡K| GKwU Zvc BwÄb n‡Z hw` Kvh©Ki kw³ †c‡Z nq, Z‡e GwU‡K `ywU wfbœ ZvcgvÎvi g‡a¨ KvR Ki‡Z n‡e| wKš‘ Zv‡ci †jb‡`‡bi d‡j gnvwe‡k¦i mKj e¯‘i ZvcgvÎv GKwU mvaviY gvSvwi gv‡bi w`‡K AMÖmi n‡”Q| G‡Z fwel¨‡Z Kv‡R iƒcvš—‡ii g‡Zv cwiw¯’wZ bvI _vK‡Z cv‡i (A_©vr wfbœ wfbœ ZvcgvÎvi e¯‘ bvI cvIqv †h‡Z cv‡i)| ZLb G›Uªwci gvb A‡bK †e‡o hv‡e Ges e¨envi‡hvM¨ kw³i msKU †`Lv w`‡e| 

eq \o((,M) †`Iqv Av‡Q,

†mjwmqvm †¯‹‡j DÏxc‡Ki Zvc BwÄbwUi Dr‡mi ZvcgvÎv,

C = 527(C

†ei Ki‡Z n‡e, dv‡ibnvBU †¯‹‡j D³ ZvcgvÎv, F = ?

Avgiv Rvwb,  eq \f(F ( 32,9) =  eq \f(C,5) 
ev, F ( 32 =  eq \f(9,5) C

( F =  eq \f(9,5) C + 32 = 1.8 ( 527 + 32 = 980.6(F (Ans.) 
eq \o((,N) DÏxc‡K ewY©Z BwÄbwUi cÖviw¤¢K `¶Zv, ( = 0.3

Dr‡mi cÖviw¤¢K ZvcgvÎv, T1 = (527 + 273) K = 800 K

Zvc MÖvn‡Ki cÖviw¤¢K ZvcgvÎv T2 n‡j, ( = 1 (  eq \f(T2,T1) 
ev,  eq \f(T2,T1) = 1 ( ( = 1 ( 0.3 = 0.7 

( T2 = 0.7 T1 = 0.7 ( 800 K = 560 K

((( = 2( = 2 ( 0.3 = 0.6)

BwÄbwU `¶Zv wewfbœ Dcv‡q wØ¸Y Kiv m¤¢e| †hgb|

(i) 
ïaygvÎ Zvc Dr‡mi ZvcgvÎv evwo‡q

(ii) 
ïaygvÎ Zvc MÖvn‡Ki ZvcgvÎv Kwg‡q

Zvn‡j, T1( =  eq \f(T2,0.4) =  eq \f(560 K,0.4) = 1400 K

A_©vr Zvc Dr‡mi ZvcgvÎv 800K n‡Z evwo‡q 1400K Kiv n‡j `¶Zv c~‡e©i Zzjbvq wØ¸Y n‡e|

(ii) Avevi awi, Zvc MÖvn‡Ki cwiewZ©Z ZvcgvÎv T2( (<T2)

Zvn‡j, (( = 0.6 = 1 (  eq \f(T2(,T1) ev,  eq \f(T2(,T1)  = 1 ( 0.6 = 0.4

( T2( = 0.4T1 = 0.4 ( 800K = 320 K

A_©vr Zvc MÖvn‡Ki ZvcgvÎv 560 K n‡Z Kwg‡q 320K Kiv n‡j Zvc BwÄbwUi `¶Zv c~‡e©i Zzjbvq wØ¸Y n‡e|

eq \o((((,cÖkœ(15) GKwU Kv‡b©v BwÄ‡b Kvh©Ki e¯‘ wn‡m‡e Aw·‡Rb M¨vm e¨envi Kiv nq| BwÄbwUi Zvc Dr‡mi ZvcgvÎv 600K Ges K…ZKv‡Ri cÖwZav‡c ms‡KvPb I cÖmvi‡bi AbycvZ 1:6|

[Gg.wm. K‡jR, wm‡jU]

K.
Zwor gva¨gvsK ej‡Z Kx eyS?
1

L.
ÔPvR©MÖ¯’ †Mvj‡Ki c„‡ôi GKwe›`y n‡Z Aci we›`y‡Z PvR© ¯’vbvš—‡i K…ZKvR k~b¨Õ( e¨vL¨v Ki|
2

M.
DÏxc‡Ki Kv‡b©vBwÄbwUi Zvc MÖvn‡Ki ZvcgvÎv wbY©q Ki|
3

N.
DÏxc‡Ki Kv‡b©vBwÄ‡bi `¶Zv wØ¸Y Kiv m¤¢e wKbv- hvPvB Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) `ywU we›`y Pv‡R©i g‡a¨ wbw`©ó `~i‡Z¡ k~b¨¯’v‡b wµqvkxj ej I H `yB Pv‡R©i g‡a¨ GKB `~i‡Z¡ Ab¨ †Kv‡bv gva¨‡g wµqvkxj e‡ji AbycvZ GKwU aª“emsL¨v| G aª“e msL¨v‡K H gva¨‡gi Zwor gva¨gvsK e‡j| 

eq \o((,L) PvR©MÖ¯’ †Mvj‡Ki c„‡ôi mKj we›`y‡Z Zwor wefe mgvb| G wef‡ei gvb, V =  eq \f(1,4((o) 

 eq \f(q,R) ; GLv‡b q n‡jv †Mvj‡K c„‡ôi Pv‡R©i gvb Ges R n‡jv †Mvj‡Ki e¨vmva©| Giƒc †Mvj‡Ki c„‡ôi `ywU wfbœ we›`yi wefe V1 I V2 n‡j V1 = V2 ; A_©vr we›`yØ‡qi wefe cv_©K¨, (V = V1 ( V2 = 0 ZvB GB `yBwU we›`yi GKwU n‡Z AciwU‡Z †h‡Kv‡bv PvR©, Q ¯’vbvš—‡i K…ZKvR, W = Q(V = Q. 0 = 0
eq \o((,M) †`Iqv Av‡Q,

Zvc Dr‡mi ZvcgvÎv, T1 = 600K

Kv‡b©v P‡µi 2q av‡c (i“×Zvcxq cÖmviY) Avw` AvqZb V1 Ges P‚ovš— AvqZb V2 n‡j,

V1 t V2 = 1t 6

Aw·‡R‡bi Rb¨ †gvjvi Av‡cw¶K Zv‡ci AbycvZ, ( = 1.41 

Zvc MÖvn‡Ki ZvcgvÎv, T2 n‡j,

T1V1( ( 1 = T2V2( ( 1 

( T2 = T1  eq \b\bc(\f(V1,V2)) ( ( 1  = 600K (  eq \b\bc(\f(1,6)) 1.41 ( 1  

= 287.8 K

BnvB Kv‡b©v BwÄbwUi Zvc MÖvn‡Ki ZvcgvÎv|
eq \o((,N) DÏxc‡K cÖ`Ë DcvË n‡Z cvIqv hvq, Kv‡b©v BwÄbwUi eZ©gvb `¶Zv, ( = 1( eq \f(T2,T1)

= 1 (  eq \f(287.8K,600 K) = 0.5203 = 52.03%

myZivs, DÏxc‡Ki Kv‡b©v BwÄbwUi `¶Zv wØ¸Y Kiv m¤¢e bq|
eq \o((((,cÖkœ(16) K‡jR cix¶vMv‡i kvgxg 0(C ZvcgvÎvi 800 gm eid‡K Zvc w`‡q 0(C ZvcgvÎvi ev‡®ú cwiYZ Kij|

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU]

K.
Zwor wØ‡gi“ Kx?
1

L.
Pv‡R©i †Kvqv›Uvqb ej‡Z Kx †evS? e¨vL¨v Ki|
2

M.
m¤úY~© eid‡K ev‡®ú cwiYZ Ki‡Z KZ Zv‡ci cÖ‡qvRb wbY©q Ki|
3

N.
DÏxc‡Ki eid‡K 100(C ZvcgvÎvi cvwb‡Z cwiYZ Kivi †¶‡Î G›Uªwci cwieZ©b n‡e wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) `ywU mggv‡bi wecixZagx© PvR© ci¯ú‡ii Lye wbK‡U _vK‡j G‡`i‡K mw¤§wjZfv‡e Zwor wØ‡gi“ e‡j| 

eq \o((,L) Pv‡R©i gvb †Kej wew”Qbœ gvb MÖnY Ki‡Z cv‡i| A_©vr Pv‡R©i gvb Awew”Qbœ ev Continuous bq| †Kv‡bv e¯‘‡Z Pv‡R©i gvb e-Gi mij ¸wYZK n‡e| GLv‡b e n‡jv B‡jKUª‡bi Pv‡R©i gvb| KviY e¯‘‡Z Pv‡R©i D™¢e nq GK ev GKvwaK B‡jKUªb Av`vb cÖ`v‡bi gva¨‡g| †hgb, †Kv‡bv Avavb wbi‡c¶ e¯‘ 5wU B‡jKUªb nviv‡j G‡Z Pv‡R©i cwigvY n‡e +5e ; Avevi †Kv‡bv Avavb wbi‡c¶ e¯‘ 7wU B‡jKUªb AwZwi³fv‡e MÖnY Ki‡j G‡Z Pv‡R©i cwigvY n‡e-7e| wKš‘ + 3.5e ev, – 4.15e †Kv‡bv PvR© n‡Z cv‡ibv| †Kej + 1.6(10(19C Gi ALÛ abvÍK ev FYvÍK ¸wYZ‡Ki mgcwigvY PvR© _vKvi welqwU‡K Pv‡R©i †Kvqv›Uvqb e‡j| 

eq \o((,M) †`Iqv Av‡Q,

ei‡di fi, m = 800 gm = 0.8 kg

Avw` ZvcgvÎv, (1 = 0(C

P‚ovš— ZvcgvÎv, (​2 = 100(C

Rvbv Av‡Q, eid Mj‡bi Av‡cw¶K Zvc, L( = 336000 Jkg(1
cvwbi Av‡cw¶K Zvc, S = 4200 Jkg(1K(1 
Gs cvwbi ev®úxfe‡bi Av‡cw¶K myßZvc, Lv = 2268000 Jkg(1
†ei Ki‡Z n‡e, †gvU Zv‡ci cwigvY, Q = ?

m = 0.8 kg eid‡K 0(C ZvcgvÎvq Mjv‡Z cÖ‡qvRbxq Zvc, 

Q1 = mL( = 0.8 kg ( 336000 Jkg(1 = 268800 J

= 268800 J + 336000 J + 1814400 J

= 2419200 J   (Ans.) 
eq \o((,N) T1 = 0(C ev, 273 K ZvcgvÎvq 800 gm ev 0.8 kg eid‡K Mjv‡Z G›Uªwci e„w×, (S1 =  eq \f(Q1,T1) =  eq \f(268800 J, 273 K) 

= 984.6 JK(1
0(C ev, 273 K ZvcgvÎvi eid Mjv cvwb‡K 100(C ev, 373 K ZvcgvÎvq DcbxZ Ki‡Z G›Uªwci e„w×, (S2 = mSln  eq \f(T2,T1) = 0.8kg ( 4200 Jkg(1K(1 ( ln  eq \b\bc(\f(373 K,273 K)) 
= 1048.7 JK(1

G‡¶‡Î G›Uªwci †gvU cwieZ©b (ev e„w×), (S = (S1 + (S2 

= 984.6 JK(1 + 1048.7 JK(1 

= 5848.9 JK(1( 0JK(1
myZivs, DÏxc‡Ki eid‡K 100(C ZvcgvÎvi cvwb‡Z cwiYZ Kivi †¶‡Î G›Uªwci cwieZ©b n‡e|

eq \o((((,cÖkœ(17) GKwU Kv‡b©v BwÄ‡bi Zvc Drm I Zvc MÖvn‡Ki ZvcgvÎv h_vµ‡g 1200(C, 600(C| G‡Z PviwU av‡c m¤úvw`Z Kv‡Ri cwigvY h_vµ‡g 1100J, 1150J I 600J, 300J|

[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
G›Uªwc Kv‡K e‡j?
1

L.
i“×Zvcxq cÖwµqvq wm‡÷‡g Zv‡ci Av`vb cÖ`vb bv n‡jI ZvcgvÎvi cwieZ©b nq †Kb?
2

M.
DÏxc‡K Kv‡b©v BwÄb KZ…©K K…Z Kv‡Ri cwigvY wbY©q Ki|
3

N.
BwÄbwUi `¶Zv e„w×K‡í Zzwg Gi Dr‡mi ZvcgvÎv evov‡e bv wK Gi MÖvn‡Ki ZvcgvÎv mgcwigvY Kgv‡e? Zzjbvg~jK we‡k­lYmn gZvgZ `vI|
4

17 bs cÖ‡kœi DËi

eq \o((,K) i“×Zvcxq cÖZ¨veZx© cÖwµqvq wm‡÷‡gi †h ZvcMZxq ag©wU w¯’i _v‡K Zv‡K G›Uªwc e‡j| 

eq \o((,L) i“×Zvcxq cÖwµqvq wm‡÷‡gi Zv‡ci Av`vb cÖ`vb bvn‡jI ZvcgvÎvi cwieZ©b nq| Gi KviY n‡jv, G cÖwµqvq wm‡÷g Gi Aš—:¯’ kw³i wKq`sk e¨envi K‡i cwi‡e‡ki Ici KvR m¤úv`b K‡i, A_ev evB‡ii G‡R›U wm‡÷‡gi Ici KvR Kivq Gi Aš—:¯’ kw³ e„w× cvq| A_©vr (Q = (U + (W mgxKi‡Y iy×Zvcxq cÖwµqvi Rb¨ (U + (W = 0 ev, (U = ((W; (W ( 0 n‡j A_©vr wm‡÷g KvR Ki‡j A_ev wm‡÷‡gi Ici KvR Kiv n‡j 

(U ( 0 ; G‡Z eySv hvq †h, iƒ×Zvcxq cÖwµqvq wm‡÷‡gi Aš—:¯’ kw³i cwieZ©b Ak~b¨, A_©vr wm‡÷‡gi ZvcgvÎvi cwieZ©b N‡U|

eq \o((,M) Kv‡b©v BwÄ‡bi P -V wPÎvbymv‡i cÖ_g `ywU av‡c Kvh©wbevnK e¯‘i AvqZb e„w× cvq| c‡ii `ywU av‡c Kvh©wbevnK e¯‘i AvqZb n«vm cvq| myZivs; cÖ_g `ywU av‡c K…ZKvR (W) abvÍK Ges c‡ii `yB av‡c K…ZKvR FYvÍK|


Zvn‡j, W1 = +1100J, W2 = +1150J

W3 = (600J, W4 = (300 J

myZivs cÖwZ P‡µ Kv‡b©v BwÄb KZ…©K K…Z †bU KvR, W = W1 + W2 + W3 + W4 = 1100J + 1150 J ( 600J ( 300 J = + 1350 J (Ans.) 
eq \o((,N) DÏxc‡K ewY©Z Kv‡b©v BwÄ‡bi Zvc Dr‡mi ZvcgvÎv, T1 = 1200(C = (1200 + 273) K = 1473 K

Ges Zvc MÖvn‡Ki ZvcgvÎv, T2 = 600(C = (600 + 273) K

= 873 K

= 0.4782 = 47.82 %

Gevi awi, Dr‡mi ZvcgvÎv AcwiewZ©Z (1473K) †i‡L Zvc MÖvn‡Ki ZvcgvÎv 200K Kgv‡bv n‡jv| Zv‡Z Zvc MÖvn‡Ki bZzb ZvcgvÎv, T2( = 873 K ( 200 K = 673K Ges G Ae¯’vq, BwÄ‡bi `¶Zv,  (( = 1(  eq \f(T2(,T1) = 1 (  eq \f(673 K, 1473 K) = 0.5431 = 54.31 %

j¶ Kwi, 54.31 % > 47.82%

myZivs, Kv‡b©v BwÄbwUi `¶Zv e„w×i j‡¶¨ Dr‡mi ZvcgvÎv e„w× Kivi †P‡q MÖvn‡Ki ZvcgvÎv mgcwigvb Kgv‡bv AwaKZi mgxwPb n‡e|

eq \o((((,cÖkœ(18) c`v_©weÁvb j¨ve‡iUix‡Z X I Y `yRb QvÎ GKwU Av`k© M¨vm‡K 2(C ZvcgvÎv I 46cm cvi` Pv‡c h_vµ‡g m‡gvò I i“× Zvcxq cÖwµqvq AvqZb A‡a©K Kij| M¨vmwUi ( = 1.40

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
Aš—:¯’ kw³ Kv‡K e‡j?
1

L.
hw` †Kv‡bv N‡ii g‡a¨ GKwU †iwd«Rv‡iU‡ii `iRv †Lvjv ivLv nq Z‡e| NiwUi ZvcgvÎvi Kx ai‡bi cwieZ©b n‡e? e¨vL¨v Ki|
2

M.
Y KZ©„K msNwUZ ZvcMZxq cwieZ©‡b M¨vmwUi P‚ovš— Pvc KZ n‡e?
3

N.
DÏxc‡Ki Av‡jv‡K X I Y wk¶v_x©i g‡a¨ †K †ekx KvR Ki‡e? MvwYwZK we‡k­l‡Yi mvnv‡h¨ e¨vL¨v Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv c`v‡_©i AYy-cigvYy mg~‡ni wefekw³ Ges MwZkw³i `i“b c`v‡_©i Af¨š—‡i †gvU †h cwigvb kw³ mwÂZ _v‡K| Zv‡K Aš—:¯’ kw³ e‡j| 

eq \o((,L) hw` †Kv‡bv N‡ii g‡a¨ GKwU †iwdRv‡iU‡ii `iRv †Lvjv ivLv nq Z‡e NiwUi ZvcgvÎv mg‡qi mv‡_ M‡o mvgvb¨ nv‡i e„w× †c‡Z _vK‡e| Gi KviY n‡jv `iRv †Lvjv _vKvq †iwd«Rv‡iU‡ii g‡a¨ N‡ii Dò evZvm Xz‡K co‡e Ges kxZjxKiY †P¤^v‡ii A‡c¶vK…Z VvÛv evZvmI Nigq cÖevwnZ n‡e| Z‡e g~j welq n‡jv, †iwd«Rv‡iU‡ii K‡¤úÖmvi Pvjy _vKvq we`y¨rkw³ hvwš¿K kw³‡Z Ges cieZx©‡Z Zvckw³‡Z iƒcvš—wiZ n‡q N‡i †_‡K hv‡e| GKvi‡YB ZLb i“‡gi ZvcgvÎv mvgvb¨ K‡i n‡jI e„w× †c‡Z _v‡K| 

eq \o((,M) Y Qv‡Îi ZvcMZxq cÖwµqvwU n‡jv iƒ×Zvcxq|

Avw` AvqZb V1 n‡j P‚ovš— AvqZb, V2 =  eq \f(V1,2)
Avw`Pvc, P1 = 76cm HgP

†gvjvi Av‡cw¶K Zv‡ci AbycvZ, ( = 1.4

†ei Ki‡Z n‡e, P‚ovš— Pvc, P2 = ?

Avgiv Rvwb,

P1V1( = P2V2(
( P2 = P1  eq \b\bc(\f(V1,V2)) ( = 76cm HgP (  eq \b\bc(\f(V1,\f(V1,2)))1.4 

= 200.6 cm HgP   (Ans.)
eq \o((,N) X wk¶v_x©i ZvcMZxq cÖwµqvwU n‡jv m‡gvò| G cÖwµqvq aª“e ZvcgvÎv, T = 27(C = 300K

G cÖwµqvq cÖwZ †gvj M¨v‡mi Rb¨ K…ZKvR,

ev, T2 = T1  eq \b\bc(\f(V1,V2)) ((1 = 300 K (  eq \b\bc(\f(V1,\f(V1,2))) 1.4(1 = 395.85 K

(Y wk¶v_©x cÖwZ‡gvj M¨vm KZ…©K K…ZKvR, W( =  eq \f(nR[T2 ( T1], 1 ( () 
j¶¨bxq †h, 1992.2 Jmole(1 > 1728.8 Jmole(1
myZivs, X I Y wk¶v_x©i g‡a¨ Y wk¶v_x© †ewk KvR K‡i‡Q|

eq \o((((,cÖkœ(19)  (GK) evqygÛjxq Pv‡c ivLv GKwU wØ-cvigvYweK M¨v‡mi ZvcgvÎv 7(C | G‡K m‡gvò Ges iƒ×Zvcxq cÖwµqvq msKzwPZ K‡i AvqZb A‡a©K Kiv nj| ( = 1.41

[bovBj miKvwi wf‡±vwiqv K‡jR, bovBj]

K.
ZvcMwZwe`¨vi k~b¨Zg m~ÎwU wjL|
1

L.
wm‡÷‡g cÖhy³ ZvcØviv m¤úvw`Z Kv‡Ri cwigvY k~b¨ n‡Z cv‡iÑ e¨vL¨v Ki|
2

M.
m‡gvò cÖwµqvq M¨vmwUi †kl Pvc KZ n‡e?
3

N.
Dfq cÖwµqvq M¨vmwUi ZvcgvÎvi Kxiƒc cwieZ©b n‡e- MvwYwZKfv‡e we‡k­lY Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) Zvc MwZwe`¨vi k~b¨Zg m~Î Òhw` `ywU ZvcMZxq wm‡÷‡gi cÖ‡Z¨‡K Z…Zxq †Kvb wm‡÷‡gi mv‡_ Zvcxq mvg¨ve¯’vq _v‡K Zvn‡j Zviv cÖ‡Z¨‡KB G‡K Ac‡ii mv‡_ Zvcxq mvg¨ve¯’vq _v‡K|Ó 

eq \o((,L) Zvc MwZwe`¨vi cÖ_g m~Î n‡Z Avgiv Rvwb, dQ = dU + dW

GLv‡b,   dQ = wm‡÷‡gi cÖhy³ Zvc


dU = Aš—¯’ kw³i cwieZ©b


dW = m¤úvw`Z KvR

G‡¶‡Î cÖhy³ Zvc Aš—¯’ kw³i e„w×‡Z e¨en„Z nq Ges m¤úvw`Z Kv‡Ri cwigvY k~b¨| myZivs wm‡÷‡g cÖhy³ Zvc Øviv m¤úvw`Z Kv‡Ri cwigvY k~b¨ n‡Z cv‡i|

eq \o((,M) GLv‡b, M¨v‡mi Avw` Pvc, P1 = 1 atm

M¨v‡mi Avw` AvqZb, V1 = V (awi)

( M¨v‡mi †kl AvqZb, V2 =  eq \f(V,2) 
M¨v‡mi †klPvc, P2 = ?

m‡gvò cÖwµqvi †¶‡Î Avgiv Rvwb, P1V1 = P2V2
myZivs, M¨v‡mi †kl Pvc 2 atm 
eq \o((,N) GLv‡b,

M¨v‡mi Avw` Pvc, P1 = 1 atm

M¨v‡mi Avw` AvqZb, V1 = V (awi)

M¨v‡mi †kl AvqZb, V2 =  eq \f(V,2)
M¨v‡mi Avw` ZvcgvÎv, T1 = 17(C = 290 K


( = 1.41

m‡gvò cÖwµqvi †¶‡Î ZvcgvÎv w¯’i _vKvq m‡gvò cÖwµqvi †¶‡Î ZvcgvÎvi cwieZ©b = 0K 

Avevi, awi, i“×Zvcxq cÖwµqvi †¶‡Î M¨v‡mi †kl ZvcgvÎv T2 K.

(iƒ×Zvcxq cÖwµqvq ZvcgvÎvi cwieZ©b = T2 ( T1 


= (385 .32 ( 290) K


= 95.32 K

m‡gvò cÖwµqvq ZvcgvÎvi cwieZ©b 0K I i“×Zvcxq cÖwµqvq ZvcgvÎvi cwieZ©b 95.32 K Ans.
eq \o((((,cÖkœ(20) GKwU wmwjÛv‡i 300K ZvcgvÎvq Ges 4 evqygÊjxq Pv‡c 10 wjUvi M¨vm Ave× Av‡Q|

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR]

K.
Zwor wØ‡gi“ Kv‡K e‡j?
1

L.
ZvcgvÎvi we‡ePbvq cwievnx Ges Aa©cwievnxi g‡a¨ cv_©K¨ Kx?
2

M.
m‡gvò cÖwµqvq Pvc wØ¸Y Kiv n‡j wmwjÊv‡ii M¨v‡mi AvqZb DÏxcK Abymv‡i wbY©q Ki|
3

N.
wmwjÛv‡i M¨v‡mi Pvc nVvr wØ¸Y Kiv n‡j ZvcgvÎv e„w× cvq( ZvcMwZwe`¨vi Av‡jv‡K welqwU‡K †hŠw³Kfv‡e DÏxcK Abymv‡i hvPvB Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) `ywU mggv‡bi wKš‘ wecixZag©x PvR© ci¯ú‡ii mwbœK‡U _vK‡j G‡`i‡K GK‡Î Zwor wØ‡gi“ e‡j| 

eq \o((,L) ZvcgvÎv evo‡j cwienvxi †iva ev‡o Ges Zwor cwievwnZv K‡g| Aci w`‡K, ZvcgvÎv evo‡j Aa©cwievnxi †iva K‡g Ges Zwor cwievwnZv ev‡o| 

eq \o((,M) †`Iqv Av‡Q,
Avw` Pvc, P1 = 4 atm


cwiewZ©Z Pvc, P2 = 2P1 = 2 ( 4atm = 8 atm


Avw` AvqZb, V1 = 10L

†ei Ki‡Z n‡e, cwiewZ©Z AvqZb, V2 = ?

m‡gvò cÖwµqvq e‡q‡ji m~Î cÖ‡qv‡M Avgiv Rvwb, P1V1 = P2V2
(V2 =  eq \f(P1V1,P2) =  eq \f(4 atm ( 10L, 8 atm) = 5L (Ans.) 
eq \o((,N) wmwjÛv‡i Avw` ZvcgvÎv, T1 = 300 K

Avw` Pvc, P1 = 4 atm

cwiewZ©Z Pvc, P2 = 8atm

Pvc nVvr wØ¸Y Kiv n‡j GwU iƒ×Zvcxq cÖwµqv| G cÖwµqv †k‡l M¨v‡mi ZvcgvÎv T2 n‡j (awi, M¨vmwU wØcigvYyK)

T1( P11((= T2( P21((
ev,  eq \b\bc(\f(T2,T1))( =  eq \b\bc(\f(P1,P2))1 ( ( 

= 300K ( (0.5)(0.286 = 365.8 K

j¶ Kwi, 365.8 K > 300K

ev, T2> T1

myZivs, wmwjÛvi M¨v‡mi Pvc nVvr wØ¸b Kiv n‡j ZvcgvÎv e„w× cvq welqwU mZ¨, hv ZvcMwZwe`¨vi Av‡jv‡K hvPvB Kiv n‡jv|

eq \o((((,cÖkœ(21) DÏxc‡Ki 1g Kv‡b©v BwÄ‡bi cÖwZ ¯—‡i cÖmviY ev ms‡KvP‡bi AbycvZ 1 t 2 Ges 2q BwÄ‡bi cÖmviY ev ms‡KvP‡bi AbycvZ 1 t 3| Dfq BwÄ‡b Kvh©wbe©vnK e¯‘ wn‡m‡e 1 mole wØ-cvigvYweK M¨vm e¨en„Z n‡q‡Q|

 [Puv`cyi miKvwi gwnjv K‡jR, Puv`cyi]

K.
mv›U Kv‡K e‡j?
1

L.
Zwor †¶‡Îi `ywU we›`yi wefe cv_©K¨ 20V ej‡Z Kx eySvq?
2

M.
DÏxc‡Ki 1g Kv‡b©v P‡µ Kvh©wbe©vnK e¯‘‡K A n‡Z B we›`y‡Z Avb‡Z K…ZKvR wbY©q Ki?
3

N.
DÏxc‡K D‡j­wLZ `ywU Kv‡b©v BwÄ‡bi g‡a¨ †KvbwU AwaK Kg©¶g-MvwYwZK we‡k­l‡Yi gva¨‡g hyw³ Dc¯’vcb Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) AwaK cwigvY Zwor cÖevn wM‡q hv‡Z M¨vjfv‡bvwgUvi‡K bó Ki‡Z bv cv‡i Zvi Rb¨ M¨vjfv‡bvwgUv‡ii mv‡_ mgvš—iv‡j †h Aígv‡bi †iva hy³ Kiv nq Zv‡K mv›U e‡j| 

eq \o((,L) Zwor †¶‡Îi `ywU we›`yi wefe cv_©K¨ 20V ej‡Z †evSvq †h, +1C Avavb‡K Zwor †¶‡Îi H we›`yØ‡qi GK we›`y n‡Z Aci we›`y‡Z Avb‡Z 20J KvR Ki‡Z nq| 

eq \o((,M) 1g Kv‡b©v P‡µ,

†gvj msL¨v, n = 1 mole

mve©Rbxb M¨vmayªeK, R = 8.31 J mole(1K(1
ZvcgvÎv, T = 40(C = 313K

cÖmviY ev ms‡KvP‡bi AbycvZ  eq \f(V1,V2) = 1:2 =  eq \f(1,2) 
A n‡Z B †Z Avb‡Z K…ZKvR, W = ?

Avgiv Rvwb,  W = nRT ln  eq \f(V2,V1) 

= 1 ( 8.31 ( 313 ( ln  eq \b\bc(\f(2,1)) 

= 1802.9 J  (Ans.)

eq \o((,N) cÖ_g Kv‡b©v P‡µi Rb¨ cvB,

	T1V2((1 = T2V3((1
ev, T2 = T1  eq \b\bc(\f(V2,V3)) ((1 
ev, T2 = 313 ( eq \b\bc(\f(1,2)) 1.4(1  

( T2 = 237.21K
	GLv‡b,

T1 = 40(C = 313K

( = 1.4

 eq \f(V2,V3) =  eq \f(1,2) 


Avevi, wØZxq Kv‡b©vP‡µi Rb¨,

	ev, T2( = T1(  eq \b\bc(\f(V2(,V3()) ((1 
= 323 ( eq \b\bc(\f(1,3)) 1.4(1  

= 208.14K
	GLv‡b,

T1( = 50(C = 323K

( = 1.4

 eq \f(V2(,V3() =  eq \f(1,3) 


( wØZxq BwÄ‡bi Kg©`¶Zv, (2 =  eq \b\bc(1(\f(T2(,T1()) ( 100%


=    eq \b\bc(1(\f(208.14,323)) ( 100%


= 35.56%

( (2 > (1 myZivs, wØZxq BwÄbwU AwaK Kg©¶g|

eq \o((((,cÖkœ(22) wP‡Î GKwU Kv‡b©v BwÄ‡bi PviwU avc P ( V ‡jLwP‡Îi gva¨‡g cÖ`k©b Kiv nj|


[ei¸bv miKvwi K‡jR, ei¸bv]

K.
aviKZ¡ Kx?
1

L.
†MvjvKvi cwievnxi e¨vmva© evo‡j aviKZ¡ ev‡o †Kb?
2

N.
DÏxc‡Ki BwÄbwUi mv‡_ mvaviY Kv‡b©v BwÄ‡bi cv_©K¨ Av‡Q Kx? we‡k­lY Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †Kvb avi‡Ki cÖ‡Z¨K cv‡Z †h cwigvY Avavb Rgv n‡j cvZØ‡qi g‡a¨ GKK wefe cv_©K¨ eRvq _v‡K Zv‡K H avi‡Ki aviKZ¡ e‡j| 

eq \o((,L) Avgiv Rvwb, r e¨vmva© wewkó †MvjvKvi †Kvb cwievnxi aviKZ¡

C = 4((or

 4((o aª“e nIqvq C ( r.

myZivs, †MvjvKvi †Kvb cwievnxi aviKZ¡ Gi e¨vmv‡a©i mgvbycvwZK A_©vr e¨vmva© evo‡j aviKZ¡I ev‡o|

eq \o((,M) GLv‡b,
T1 = 110(C = 383 K


T2 = 0(C = 273 K


`¶Zv, ( = ?

Avgiv Rvwb, ( =  eq \f(T1 ( T2,T1) ( 100%


=  eq \f(383 ( 273,383) ( 100%


= 28.72% (Ans.) 
eq \o((,N) Avgiv Rvwb, Kv‡b©v BwÄ‡bi PviwU avc chvqµwgK fv‡e N‡U _v‡K| G avc¸‡jv nj|

m‡gvò cÖmviY ( iƒ×Zvcxq cÖmviY(m‡gvò ms‡KvPb ( iƒ×Zvcxq ms‡KvPb

DÏxc‡Ki BwÄ‡bi †h ch©vqµwgK Zvcxq Pµ m¤úbœ nq Zv wbæiƒc-

m‡gvò cÖmviY ( i“×Zvcxq ms‡KvPb ( m‡gvò ms‡KvPb ( i“×Zvcxq cÖmviY|  

myZivs, DÏxc‡Ki BwÄ‡bi mv‡_ mvaviY Kv‡b©v BwÄ‡bi cv_©K¨ Av‡Q|

eq \o((((,cÖkœ(23) GKwU cÖZ¨veZx© Zvc BwÄb 327(C ZvcgvÎvi Zvc Drm n‡Z 2.50 ( 106J Zvckw³ MÖnY K‡i Ges 27(C ZvcgvÎvi ZvcMÖvn‡K Zvc eR©b K‡i|
[Kzwgj­v miKvwi gwnjv K‡jR, Kzwgj­v]

K.
Pv‡R©i Zj Nb‡Z¡i  msÁv `vI|
1

L.
c„w_exi Zvcxq g„Zz¨ ej‡Z Kx †evSvq?
2

M.
BwÄbwU ZvcMÖvn‡K KZ Zvc eR©b Ki‡e wbY©q Ki|
3

N.
DÏxc‡Ki BwÄbwUi `¶Zv wØ¸Y Kivi m¤¢ve¨Zv hvPvB Kivi cÖ‡qvRbxq e¨e¯’v wKfv‡e wb‡e- †`LvI|
4

23 bs cÖ‡kœi DËi

eq \o((,K) cwievn‡Ki c„‡ô †Kvb we›`yi Pviw`‡K cÖwZ GKK †¶Îd‡ji Dci¯’ Avav‡bi cwigvY‡K H we›`yi Pv‡R©i Zj NbZ¡ e‡j| 

eq \o((,L) gnvwe‡k¦ DòZi e¯‘ n‡Z kxZjZi e¯‘‡Z Zv‡ci ¯’vbvš—i Anin NU‡Q| Gfv‡e Pj‡Z _vK‡j gnvwe‡k¦i mKj e¯‘i ZvcgvÎv GK mgq mgvb n‡q hv‡e| wKš‘ Zvc BwÄb w`‡q KvR Kiv‡Z n‡j D”PZi ZvcgvÎvi Zvc Drm Ges wbæZi ZvcgvÎvi Zvc MÖvnK `iKvi| gnvwe‡k¦i mKj e¯‘i ZvcgvÎv mgvb n‡q †M‡j Giƒc Drm Ges MÖvnK Lyu‡R cvIqv hv‡e bv| ZLb Zvc e¨envi K‡i Kvh©Ki kw³ cvIqv Am¤¢e n‡e| G Ae¯’v‡KB RM‡Zi Zvcxq g„Zz¨ eySvq|
eq \o((,M) GLv‡b, Zvc Dr‡mi ZvcgvÎv, T1 = 327(C = (327 + 273)K 


= 600K

cÖwZ P‡µ Zvc Drm n‡Z M„nxZ Zvc, Q1 = 2.50 ( 106J

Zvc MÖvn‡Ki ZvcgvÎv, T2 = 27(C = (27 + 273) K = 300K
†ei Ki‡Z n‡e, cÖwZ P‡µ Zvc MÖvn‡K ewR©Z Zvc, Q2 = ? 

Avgiv Rvwb,   eq \f(Q1, T1)  =   eq \f(Q2,T2) 
( Q2 =   eq \f(Q1,T1)  ( T2 =  eq \f(2.50 ( 106J,600K)  ( 300K = 1.25 ( 106J (Ans.)
eq \o((,N)  DÏxc‡K ewY©Z Ae¯’vq Zvc BwÄ‡bi Kg©`¶Zv, 
( =  eq \b(1 – \f(T2,T1)) (  100% =  eq \b(1 – \f(300,600))  ( 100% = 50%

% = 1 n‡Z n‡j,


 eq \f(T2,T1)  = 0 

ev, 
T2 = 0 ( T1
ev, 
T2 = 0K n‡Z n‡e

wKš—y G gnvwe‡k¦ Ggb †Kv‡bv ZvcMÖvnK cvIqv m¤¢e bq hv 0K ZvcgvÎvq we`¨gvb|

Dcš—y ( = 100% n‡Z n‡j Drm n‡Z M„nxZ Zv‡ci meUzKz Kv‡R iƒcvš—wiZ Ki‡Z n‡e, hv ZvcMwZwe`¨vi 2q m~‡Îi cwicš’x|
myZivs DÏxc‡K ewY©Z BwÄbwUi `¶Zv wØ¸Y Kiv m¤¢e bq|
eq \o((((,cÖkœ(24) 27(C ZvcgvÎvq 20 gm cwigvb M¨vm‡K iƒ×Zvcxq cÖwµqvq ms‡KvPb K‡i ZvcgvÎv 35(C G DbœxZ Kiv nj| cÖv_wgK Ae¯’vq M¨v‡mi Pvc wQj 1 ( 105Nm(2|
[miKvwi evOjv K‡jR, XvKv]

K.
Aš—:¯’ kw³ Kx?
1

L.
M¨v‡mi `ywU Av‡cw¶K Zvc _v‡K †KbÑ e¨vL¨v Ki|
2

M.
M¨vmwUi Pzovš— Pvc wbY©q Ki|
3

N.
cÖv_wgK I Pzovš— AvqZb MvwYwZK we‡k­l‡Yi gva¨‡g Zzjbv Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) e¯‘i Af¨š—i¯’ AYy, cigvYy I †gŠwjK KYvmg~‡ni ˆiwLK MwZ, ¯ú›`b MwZ I AveZ©b Ges Zv‡`i ga¨Kvi cvi¯úwiK e‡ji Kvi‡Y D™¢zZ kw³‡KB Aš—:¯’ kw³ e‡j| 

eq \o((,L) ZvcgvÎvi cwieZ©‡bi Rb¨ c`v‡_©i Pvc I AvqZ‡bi cwieZ©b N‡U| KwVb I Zij c`v‡_©i Rb¨ GB cwieZ©b bMb¨ nIqvq Zv D‡c¶v Kiv hvq| M¨v‡mi †¶‡Î ZvcgvÎvi cwieZ©‡bi Rb¨ Pvc I AvqZ‡bi cwieZ©b A‡bK †ewk nIqvq M¨v‡mi Av‡cw¶K Zv‡ci msÁv †`qvi mgq Pvc I AvqZ‡bi kZ© wbw`©ó K‡i †`qv cÖ‡qvRb| G Kvi‡YB M¨v‡mi `ywU Av‡cw¶K Zvc _v‡K| GKwU n‡jv w¯’i Pv‡c Av‡cw¶K Zvc (Cp) Ges AciwU n‡jv w¯’i AvqZ‡b Av‡cw¶K Zvc (Cv)| 

eq \o((,M)  †`Iqv Av‡Q,
cÖv_wgK Pvc, P1 = 1 ( 105 Nm(2

cÖv_wgK ZvcgvÎv, T1 = 27(C = 300K


Pzovš— ZvcgvÎv, T2 = 35(C = 308 K



 ( = 1.41 


P‚ovš— Pvc, P2 = ?

Avgiv Rvwb, T1P1 eq \s\up6(\f(1((,()) = T2P2 eq \s\up6(\f(1((,()) 
ev, 
 eq \b\bc(\f(P2,P1)) = (0.97) eq \s\up7(\f(–1,0.29))
ev, 
 eq \f(P2,P1) = 1.096

ev, 
P2 = 1.096 ( P1
ev, 
P2 = 1.096 ( 1 ( 105
( 
P2 = 1.096 ( 105Pa (Ans.)

eq \o((,N) †`Iqv Av‡Q,

cÖv_wgK Pvc, P1 = 1 ( 105 Nm(2
cÖv_wgK ZvcgvÎv, T1 = 27(C = 300K

P‚ovš— ZvcgvÎv, T2= 35(C = 308 K

M¨v‡mi fi, m = 20 gm

M¨v‡mi AvbweK fi, M = 44 gm

Rvbv Av‡Q, †gvjvi M¨vm aª“eK, R = 8.31Jmol(1K(1
awi, cÖv_wgK AvqZb = V1 Ges 

P‚ovš— AvqZb = V2 
Avgiv Rvwb,


P1V1 = nRT1
ev, 
P1V1 =  eq \f(m,M) RT1
ev, 
V1 =  eq \f(mRT1,MP1)  =  eq \f(20(8.31(300,44(1(105)  = 11.33 ( 10(3 m3
Avevi, T1V1((1 = T2V2((1
( V2 = 10.6 ( 10(3m3
AZGe, iƒ×Zvcxq cÖwµqvq ms‡KvP‡bi d‡j M¨v‡mi AvqZb (11.33 ( 10(3 ( 10.6(10(3)m3
ev, 7.3(10(4m3 n«vm cv‡e|

25Acy Ges `xcy `ywU BwÄb ˆZwi Kij| BwÄbØ‡qi D”P ZvcgvÎv h_vµ‡g 600K Ges 500K I wbæ ZvcgvÎv h_vµ‡g 500K Ges 400K| Acy `vwe Ki‡jv †h, Zvi BwÄbwU †ewk Kvh©¶g|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, iscyi]
K.
GbUªwc Kv‡K e‡j?
1

L.
ZvcgvÎv evo‡j Aa©-cwievnxi †iva Kg‡jI cwievnxi †iva e„w× cvqÑ e¨vL¨v Ki| 
2

M.
`xcyi ˆZwi BwÄ‡bi `¶Zv wbY©q Ki|
3

N.
Acyi `vwe mwVK wKbvÑ MvwYwZK we‡k­lYmn gZvgZ `vI|
4

25 bs cÖ‡kœi DËi

eq \o((,K) iƒ×Zvcxq cÖZ¨vMvgx cÖwµqvi c~Y©P‡µ †h ZvcMZxq ivwkwU w¯’i _v‡K, Zv‡K GbUªwc e‡j| 

eq \o((,L) ZvcgvÎv evo‡j Aa©cwievnx‡Z cÖPzi gy³ B‡jKUªb I †nv‡ji m„wó nq| Giv Avavb evnKiƒ‡c KvR K‡i| wKš‘ cwievnxi †¶‡Î ZvcgvÎv evo‡j gy³ B‡jKUªb Z_v Avavbevn‡Ki msL¨v Lye mvgvb¨B e„w× cvq| ZvcgvÎv evov‡j Dfq chv‡q©  Avavb evnK¸‡jvi Mg‡bi †¶‡Î evav e„w× cvq| cwievnxi †¶‡Î evav †h cwigv‡b e„w× cvq, gy³ B‡jKUª‡bi msL¨v †m cwigv‡Y e„w× cvq bv| G Kvi‡Y ZvcgvÎv e„w×‡Z cwievnxi †iva †gv‡Ui Ici e„w× cvq| wKš‘ Aa©cwievnxi †¶‡Î D³ evav †h cwigv‡Y e„w× cvq, Avavbevn‡Ki msL¨v Zvi Zzjbvq A‡bK †ewk cwigv‡Y e„w× cvq| G Kvi‡Y ZvcgvÎv evo‡j Aa©cwievnxi †iva n«vm cvq|

eq \o((,M) †`Iqv Av‡Q,

`xcyi ˆZwi BwÄ‡bi Zvc Dr‡mi ZvcgvÎv, T1 = 500K
Ges Zvc MÖvn‡Ki ZvcgvÎv, T2 = 400K
†ei Ki‡Z n‡e, BwÄ‡bi `¶Zv, (  = ?
Avgiv Rvwb, ( = 1 (  eq \f(T2,T1) = 1 ( 
[image: image3.wmf]= 0.2 = 20% (Ans.) 
eq \o((,N) DÏxcKg‡Z, Acyi ˆZwi BwÄ‡bi Zvc Dr‡mi ZvcgvÎv, T1( = 600K Ges Zvc MÖvn‡Ki ZvcgvÎv, T2( = 500 K
( Acyi ˆZwi BwÄ‡bi `¶Zv, (( = 1 (  eq \f(T2(,T1() 

= 1 (  eq \f(500K,600K) 

= 0.167 = 16.7% < 20% 

(`xcyi BwÄ‡bi `¶Zv) 

myZivs, Acyi `vwe mwVK bq|

eq \o((((,cÖkœ(26) GKwU Kv‡b©v BwÄb 440.6(F ZvcgvÎvi Zvc Drm n‡Z 200J Zvc MÖnY K‡i Ges Zvc MÖvn‡K 100J Zvc eR©b K‡i|

[Avb›` †gvnb K‡jR, gqgbwmsn]
K.
iƒ×Zvcxq cÖwµqv Kv‡K e‡j?
1

L.
cÖZ¨veZ©x cÖwµqvq GbUªwc e„w× cvq bv †Kb? e¨vL¨v Ki|
2

M.
Dr‡mi ZvcgvÎv cig †¯‹‡j wbY©q Ki|
3

N.
DÏxc‡K Dr‡mi ZvcgvÎvi †Kvbiƒc cwieZ©b bv K‡i BwÄbwUi `¶Zv 60% Kiv wK m¤¢e n‡e? MvwYwZKfv‡e we‡k­lY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcMZxq cÖwµqvq wm‡÷‡gi GbUªwc w¯’i _v‡K Ges wm‡÷g cwi‡e‡ki mv‡_ Zv‡ci †Kv‡bv †jb‡`b K‡i bv, Zv‡K iƒ×Zvcxq cÖwµqv e‡j| 

eq \o((,L) g‡b Kwi, GKwU cÖZ¨veZ©x Kv‡b©v BwÄb T1 ZvcgvÎvq Zvc Drm n‡Z Q1 cwigvY Zvc MÖnY Ki‡jv Ges T2 ZvcgvÎvq Zvc MÖvn‡K Q2 cwigvY Zvc eR©b Ki‡jv|

Zvn‡j GbUªwci †gvU cwieZ©b, (S = (S1 + (S2 =  eq \f(Q1,T1) +  eq \f((Q2,T2) =  

A_©vr cÖZ¨veZx© cÖwµqvq wm‡÷g Avw` Ae¯’vq wd‡i Av‡m e‡j G‡¶‡Î GbUªwci cwieZ©b k~b¨ nq Ges GbUªwc w¯’i _v‡K|

eq \o((,M) †`Iqv Av‡Q,

Zvc Dr‡mi ZvcgvÎv, F = 440.6( F
†ei Ki‡Z n‡e, cig †¯‹‡j D³ ZvcgvÎv, K = ?
Avgiv Rvwb,  eq \f(F(32,9) =  eq \f(K ( 273,5) 

=   eq \f(5,9) (440.6 ( 32) = 227

( K = 273 + 227 = 500K (Ans.)

eq \o((,N) DÏxc‡K Dr‡mi ZvcgvÎvi †Kv‡bviƒc cwieZ©b bv K‡i BwÄbwUi `¶Zv 60% Kiv m¤¢e| G‡¶‡Î Zvc MÖvn‡Ki wbw`©ó ZvcgvÎv evQvB Ki‡Z n‡e| 

g‡b Kwi, Zvc MÖvn‡Ki G ZvcgvÎv T2(K)
Zvc Dr‡mi ZvcgvÎv, T1 = 500K 

`¶Zv, ( = 60% = 0.6
Avgiv Rvwb, ( = 1 (  eq \f(T2,T1) 
ev,  eq \f(T2,T1)  = 1 ( ( = 1 ( 0.6 = 0.4
( T2 = T1 ( 0.4 = 500K ( 0.4 = 200K

myZivs DÏxc‡K Dr‡mi ZvcgvÎvi †Kv‡bviƒc cwieZ©b bv K‡i BwÄbwUi `¶Zv 60% Kiv m¤¢e, hw` Zvc MÖvn‡Ki ZvcgvÎv 200K nq|
eq \o((((,cÖkœ(27) GKwU Kv‡b©v BwÄ‡b Kv‡b©vi Pµ m¤úbœ Kivi mgq 27(C ZvcgvÎvi Zvc Drm †_‡K 80J Zvc †kvlY K‡i 27(C ZvcgvÎvi Zvc MÖvn‡K 600J Zvc eR©b K‡i|
[miKvwi †mvnivIqv`x© K‡jR, wc‡ivRcyi]
K.
ZvcMwZwe`¨vi k~b¨Zg m~ÎwU wjL|
1

L.
ZvcMZxq cÖwµqvq w¯’i Pv‡c Av‡cw¶K Zvc w¯’i AvqZ‡b Av‡cw¶K Zv‡ci †P‡q eo †Kb-e¨vL¨v Ki|
2

M.
DÏxc‡Ki BwÄbwUi Kg©`¶Zv wbY©q Ki|
3

N.
DÏxc‡Ki Kv‡b©vi PµwU‡Z GbUªwci †Kvb cwieZ©b n‡e wKbv? DÏxc‡Ki Av‡jv‡K MvwYwZK fv‡e we‡k­lY Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) ZvcMwZwe`¨vi k~b¨Zg m~ÎwU n‡jv- `ywU e¯‘ hw` Z…Zxq †Kv‡bv e¯‘i mv‡_ Zvcxq mvg¨ve¯’vq _v‡K Z‡e cÖ_‡gv³ e¯‘ `ywU ci¯ú‡ii mv‡_ Zvcxq mvg¨ve¯’vq _vK‡e| 

eq \o((,L) w¯’i AvqZ‡b †gvjvi Av‡cw¶K Zvc (Cv) hLb we‡ePbv Kiv nq, ZLb M¨v‡mi AvqZb cÖmviY N‡U bv e‡j †Kv‡bv KvR m¤úvw`Z nq bv| ZvB M„nxZ Zv‡ci meUzKz M¨v‡mi ZvcgvÎv Ges Aš—:¯’ kw³e„w×‡Z e¨en„Z nq| wKš‘ w¯’i Pv‡c †gvjvi Av‡cw¶K Zvc (Cp) hLb we‡ePbv Kiv nq, ZLb M¨v‡mi AvqZb cÖmviY N‡U e‡j M¨vm ewn:¯’ KvR m¤úv`b K‡i| G‡¶‡Î M„nxZ Zv‡ci meUzKz M¨v‡mi Aš—:¯’ kw³ e„w×‡Z e¨en„Z nq bv| ZvB Cv Gi Zzjbvq Cp Gi †¶‡Î 1K ZvcgvÎv e„w×i Rb¨ †ewk Zvc `iKvi nq| G Kvi‡Y, ZvcMZxq cÖwµqvq w¯’i Pv‡c Av‡cw¶K Zvc w¯’i AvqZ‡b Av‡cw¶K Zv‡ci †P‡q eo| 

eq \o((,M) †`Iqv Av‡Q,

D”P Zvcvav‡ii ZvcgvÎv, T1 = 127(C = (127 + 273)K = 400K
wbæ Zvcvav‡ii ZvcgvÎv, T2 = 27(C = (27 + 273) K = 300K
†ei Ki‡Z n‡e, Kg©`¶Zv, ( = ?
Avgiv Rvwb, ( = 1 (  eq \f(T2,T1)  


= 1 (  eq \f(300 K,400K) 

= 0.25


= 25%   (Ans.)
eq \o((,N) 


DÏxc‡K ewY©Z Kv‡b©v P‡µi P ( V †jL Dc‡i †`Lv‡bv n‡jv|

GLv‡b AB I CD m‡gvò cÖwµqv Ges BC I DA iƒ×Zvcxq cÖwµqv| iƒ×Zvcxq cÖwµqvq M¨vm (ev wm‡÷g) cwi‡e‡ki mv‡_ Zv‡ci †Kv‡bv †jb‡`b K‡i bv weavq BC I DA cÖwµqv `ywU‡Z GbUªwci †Kv‡bv cwieZ©b N‡Ubv|

CD m‡gvò cÖwµqvq T2 = 300K ZvcgvÎvq Q2 cwigvc Zvc MÖvn‡K eR©b K‡i weavq G cÖwµqvq GbUªwci cwieZ©b, 

(S2 =  eq \f((Q2,T2) 
( GbUªwci wb‡Y©q †bU cwieZ©b =  eq \f(Q1,T1) (  eq \f(Q1,T1)  = 0
myZivs, DÏxc‡Ki Kv‡b©vi PµwU‡Z GbUªwci †Kv‡bv cwieZ©b nq bv|
eq \o((((,cÖkœ(28) 0.1kg cvwb‡K 0(C n‡Z 50(C ZvcgvÎvq DËß Kiv n‡jv| cvwbi Av‡cw¶K Zvc 4200Jkg(1K(1 Ges cvwbi ev®úxfe‡bi Av‡cw¶K myßZvc 2.268 ( 106 Jkg(1|
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR/ exi DËg knx` gvneye †mbvwbevm, cve©Zxcyi, w`bvRcyi]
K.
ZvcMwZwe`¨vi cÖ_g m~ÎwU wjL?
1

L.
Zvc BwÄ‡bi `¶Zv ej‡Z Kx †evS?
2

M.
0.1kg cvwb‡K 0(C n‡Z 50(C ZvcgvÎvq DËß Kiv n‡j GbUªwci cwieZ©b KZ n‡e?
3

N.
D³ cvwb‡K 100(C ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z n‡j GbUªwci cwieZ©b c~‡e©i Zzjbvq †Kgb n‡e hvPvB Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) ZvcMwZwe`¨vi cÖ_g m~Î: Òhvwš¿K kw³‡K Zv‡c ev Zvc kw³‡K hvwš¿K kw³‡Z iƒcvš—i Kiv n‡j hvwš¿K kw³ I Zvc kw³ ci¯ú‡ii mgvbycvwZK n‡e|Ó 

eq \o((,L) †Kvb Zvc BwÄb Øviv Kv‡R iƒcvš—wiZ Zvc kw³i cwigvY I BwÄb Øviv †kvwlZ Zvckw³i AbycvZ‡K BwÄ‡bi `¶Zv e‡j|

A_©vr, BwÄ‡bi `¶Zv =  eq \f(BwÄb Øviv Kv‡R iƒcvš�wiZ Zvckw³, BwÄb Øviv †kvwlZ Zvckw³)  

eq \o((,M) GLv‡b,


cvwbi fi, m = 0.1 kg

cvwbi Avw` ZvcgvÎv, T1 = 0(C = 273K 


cvwbi †kl ZvcgvÎv, T2 = 50(C = 323K

GbUªwci cwieZ©b, (S = ?

cvwbi Av‡cw¶K Zvc, S = 4200 Jkg(1K(1
Avgiv Rvwb,


(S = mSln  eq \f(T2,T1) 

ev, (S = 0.1 ( 4200 ( ln  eq \f(323,273) 

( (S = 70.64 Jk(1    (Ans.)

eq \o((,N) GLv‡b,


cvwbi fi, m = 0.1 kg

cvwbi Avw` ZvcgvÎv,T1 = 0(C = 273 K

cvwbi Av‡cw¶K Zvc, S = 4200 Jkg(1K(1
cvwbi ev®úxfe‡bi Av‡cw¶K myßZvc, lv = 2.268 ( 106Jkg(1
c~e©‡¶‡Î GbUªwci cwieZ©b, (S = 70.64 JK(1 [M n‡Z]

Avgiv Rvwb, 


(S2 = mSln  eq \f(T2,T1) 

ev, (S2 = 0.1 ( 4200 ( ln  eq \b\bc(\f(373,273)) 

( (S2 = 131.08 JK(1
( (S3 = 608.04 JK(1
( cieZx©‡Z GbUªwci †gvU cwieZ©b (S( = (S2 + (S3

ev, (S( = (131.08 + 608.04) JK(1

ev, (S( = 739.12

(  eq \f((S(,(S) =  eq \f(739.12,70.64) 

ev, (S( = (S ( 10.46
myZivs, D³ cvwb‡K 100(C ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z GbUªwci cwieZ©b c~‡e©i GbUªwci cwieZ©‡bi 10.46 ¸Y nq|
eq \o((((,cÖkœ(29) GKwU cÖZ¨veZx© BwÄb Drm n‡Z M„nxZ Zv‡ci  eq \f(1,6) Ask Kv‡R cwiYZ Ki‡Z cv‡i| Aci GKwU BwÄb GKB D”P ZvcgvÎvq KvR Ki‡jI Gi wbæ ZvcgvÎv 1g wUi wbæ ZvcgvÎv A‡c¶v 60(C Kg| 2q BwÄ‡bi `¶Zv 30%| Dfq BwÄ‡b Kvh©wbe©vnK R¡vjvwbi Av‡cw¶K Zvc 2100 Jkg(1K(1|
[KvigvB‡Kj K‡jR, iscyi]
K.
‡R¨vwZ c`v_©weÁvb Kv‡K e‡j?
1

L.
P›`ª‡kLi mxgv ej‡Z Kx eySvq?
2

M.
1g BwÄbwUi D”P I wbæ ZvcgvÎv wbY©q Ki|
3

N.
wbæ ZvcgvÎv Kwg‡q 1g BwÄ‡bi `¶Zv 30% Ki‡j 1g BwÄ‡bi wbæ ZvcgvÎv Kvh©wbe©vnK e¯‘i cÖwZ GKK f‡i GbUªwci †Kvb cwieZ©b n‡e wK bv we‡k­lY Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) c`v_© weÁv‡bi †h kvLvq gnvwek¦ m„wói wewfbœ ZË¡ Ges gnvKv‡ki b¶Î, MÖn-DcMÖn, MÖnvYycyÄ- G mKj †R¨vwZ®‹cyÄ m¤ú‡K© Av‡jvPbv Kiv nq| Zv‡K †R¨vwZ c`v_© weÁvb e‡j| 

eq \o((,L) †Kvb ZviKvi fi 1.4 Mo [ †hLv‡b Mo nj m~‡h©i fi] Gi †ewk n‡j ZviKvwU KL‡bvB †k¦Z evg‡b cwiYZ n‡e bv| ZviKvi fi 1.4 Mo Gi Kg n‡j cwiYv‡g GwU †k¦Z evg‡b cwiYZ n‡e, 1.4 Mo f‡ii mxgv‡K ÔP›`ª‡kLi mxgvÕ e‡j| 

eq \o((,M) g‡bKwi,

cÖ_g BwÄ‡bi D”P I wbæ ZvcgvÎv h_vµ‡g T1 I T2 | Zvn‡j DÏxcK g‡Z 2q BwÄ‡bi wbæ ZvcgvÎv, T2( = T2 ( 60
1g BwÄ‡bi Kg©`¶Zv, (1 = 1 (  eq \f(T2,T1) =  eq \f(1,6) .......(i)
2q BwÄ‡bi Kg©`¶Zv, (2 = 1 (  eq \f(T2(,T1) =  eq \f(3,10) 
ev,
1 (  eq \f(T2 ( 60,T1) =  eq \f(3,10) 
(
T1 = 450K

T1 Gi gvb (i) bs G ewm‡q cvB,


1 (  eq \f(T2,450) =  eq \f(1,6) 
ev,
1 (  eq \f(1,6) =  eq \f(T2,450) 
ev,
 eq \f(5,6) =  eq \f(T2,450) 
(
T2 = 375 K (Ans.)

eq \o((,N) GLv‡b,


1g BwÄ‡bi D”P ZvcgvÎv, T1 = 450 K

Ges wbæZvcgvÎv, T2 = 375 K

awi, 1g BwÄ‡bi `¶Zv, ( = 30% = 0.3 Ki‡j


 BwÄbwUi wbæ ZvcgvÎv T2( n‡e


(( = 1 (  eq \f(T2(,T1) 

ev, 0.3 = 1 (  eq \f(T2(,450) 

( T2( = 315 K 


= 1 kg ( 2100J kg(1K(1 ( ln  eq \b\bc(\f(315 K,375 K)) 

= ( 366.14 JK(1
myZivs cÖ_g BwÄ‡bi wbæ ZvcgvÎvi D³ cwieZ©‡bi Rb¨ Kvh©wbe©vnK e¯‘i GbUªwci  cwieZ©‡bi Rb¨ Kvh©wbe©vnK e¯‘i GbUªwci cwieZ©b (n«vm) cÖwZ †KwR‡Z 366.14 JK(1|
eq \o((((,cÖkœ(30) GKwU BwÄ‡bi Zvc Dr‡mi ZvcgvÎv 500 K , GB ZvcgvÎvq GwU Drm †_‡K 1000J Zvc MÖnY K‡i| Zvc MÖvn‡Ki ZvcgvÎv 200K , GB ZvcgvÎvq GwU 750 J Zvc eR©b K‡i| BwÄbwUi `¶Zv cieZx©‡Z we`¨gvb `¶Zvi 20% evov‡bvi cÖ‡qvRb nq|
[iscyi miKvwi K‡jR]
K.
Aš—:¯’ kw³ Kx?
1

L.
5 kg eid‡K †Kvb fv‡e 4kg ev‡®ú cwiYZ Kiv n‡jv| cÖwµqvwU cÖZ¨vMvgx n‡e? e¨vL¨v Ki|
2

M.
cÖv_wgK Ae¯’vq BwÄ‡bi `¶Zv I GbUªwci cwieZ©b wbY©q Ki|
3

N.
BwÄ‡bi cwiewZ©Z P‚ovš— `¶Zvq Avm‡Z Dr‡mi ZvcgvÎv e„w× Kiv bvwK ZvcMÖvn‡Ki ZvcgvÎv n«vm Kiv, †KvbwU †ewk myweavRbK n‡e? MvwYwZK we‡k­lY `vI|
4

30 bs cÖ‡kœi DËi

eq \o((,K) e¯‘i Af¨š—i¯’ AYy, cigvYy I †gŠwjK KYvmg~‡ni ˆiwLK MwZ, ¯ú›`b MwZ I AveZ©b MwZ Ges Zv‡`i ga¨Kvi cvi¯úwiK e‡ji Kvi‡Y D™¢‚Z kw³‡K Aš—:¯’ kw³ e‡j| 

eq \o((,L) 5kg eid‡K †Kv‡bvfv‡e 4kg ev‡®ú cwiYZ Kiv n‡j, cÖwµqvwU cÖZ¨vMvgx n‡e| KviY eid Zvc †kvlY K‡i cvwb‡Z cwiYZ nq| Avevi †mB cvwb mgcwigvY Zvc AcmviY Ki‡j Zv cybivq ei‡d cwiYZ n‡e| GKB fv‡e eid MwjZ cvwb Zvc †kvlY K‡i ev‡®ú cwiYZ nq Ges Zv mgcwigvY Zvc eR©b K‡i cvwb‡Z cwiYZ nq| G‡¶‡Î cÖwZ ¯—‡i Zvc I Kv‡Ri djvdj mgvb I wecixZ| 

eq \o((,M) DÏxcK Abymv‡i,


Zvc Dr‡mi ZvcgvÎv, T1 = 500K

Zvc MÖvn‡Ki ZvcgvÎv, T2 = 200K

M„wnZ Zvc, Q1 = 1000 J

ewR©Z Zvc, Q2= 750 J
( Zvc Dr‡mi ewR©Z Zvc = ZvcMÖvn‡Ki M„wnZ Zvc


= dQ = Q2 = 750 J

BwÄ‡bi `¶Zv, ( = ?

GbUªwci cwieZ©b, dS = ?
Avgiv Rvwb,


( =  eq \f(T1 ( T2,T1) ( 100%


=  eq \f(500 – 200,500) ( 100%


= 60%

( †gvU G›Uªwci cwieZ©b,

dS = dS1 + dS2

= ( 1.5 + 3.75


= 2.25 JK(1
( cÖv_wgK Ae¯’vq BwÄ‡bi `¶Zv,

(1 = 60% Ges G›Uªwci cwieZ©b 2.25JK–1|

eq \o((,N) ÔMÕ Ask n‡Z cÖvß Z_¨ Abymv‡i,

BwÄ‡bi cÖv_wgK `¶Zv, (1 = 60%
BwÄbwUi `¶Zv 20% evov‡j `¶Zv n‡e, (2 = (60 + 20)% = 80%
Zvc MÖvn‡Ki ZvcgvÎv w¯’i †i‡L Zvc Dr‡mi ZvcgvÎv T1( Kiv n‡j,


(2 =  eq \f(T1( ( T2, T1() ( 100%


ev, 80% =  eq \f(T1( ( T2, T1() ( 100%

ev,  eq \f(T1( ( T2, T1() =  eq \f(80,100) 

ev,  eq \f(T1( ( T2, T1() =  eq \f(4,5) 

ev, 5T1( ( 5T2 = 4T1(

ev, 5T1( ( 4T1(= 5T2
 
ev, T1( = 5 ( 200

( T1( = 1000K 


= 727(C

Avevi,

Zvc Dr‡mi ZvcgvÎv w¯’i †i‡L Zvc MÖvn‡Ki ZvcgvÎv T2( Kiv n‡j,


(2 =  eq \f(T1 ( T2(,T1) ( 100%

ev, 90% =  eq \b(1 ( \f(T2(,T1)) ( 100%

ev,
T2( = 100K = ( 173(C
myZivs DÏxc‡Ki Zvc BwÄ‡bi `¶Zv 20% evov‡Z n‡j Dr‡mi ZvcgvÎv evwo‡q 727(C Ki‡Z n‡e A_ev MÖvn‡Ki ZvcgvÎv Kwg‡q (173(C Ki‡Z n‡e| wKš‘ MÖvn‡Ki ZvcgvÎv (173(C Kivi †P‡q Dr‡mi ZvcgvÎv 727(C Kiv †ewk myweavRbK| KviY †Kjwf‡bi wee„wZ Abymv‡i|

†Kv‡bv e¯‘‡K Gi cwicv‡k¦©i kxZjZg Ask n‡Z AwaKZi kxZj K‡i kw³i Aweivg mieivn cvIqv m¤¢e bq| ZvQvov ZvcMÖvn‡Ki ZvcgvÎv ( 173(C Ki‡Z n‡j AviI GKwU h‡š¿i cÖ‡qvRb n‡e| GKvi‡Y BwÄbwUi `¶Zv 80% Ki‡Z Dr‡mi ZvcgvÎv e„w× Kiv †ewk myweavRbK|

eq \o((((,cÖkœ(31) GKwU Kv‡b©v BwÄ‡bi D”P Zvc Avav‡ii ZvcgvÎv 700K BwÄb D³ Zvc Avavi n‡Z 1200J Zvc MÖnY K‡i I wbæ Zvc Avav‡i 0J Zvc eR©b K‡i| BwÄ‡bi wbæ Zvc Avav‡ii ZvcgvÎv n«vm e„w× K‡i `¶Zv †ewk Kg Kiv hvq|
[we Gb K‡jR, XvKv]

K.
i“×Zvcxq cÖwµqv Kv‡K e‡j?(
1

L.
m‡gvò cÖwµqvq ZvcgvÎv w¯’i _v‡K wKš‘ GKB KvR m¤úv`‡b i“×Zvcxq cÖwµqvq M¨v‡mi ZvcgvÎv e„w× cvq †Kb?
2

M.
BwÄ‡bi `¶Zv KZ?
3

N.
BwÄbwUi wbæ Zvc Avav‡ii ZvcgvÎv wKiƒc cwieZ©‡bi gva¨‡g `¶Zv 90% Kiv hv‡e?
4

31 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcMZxq cÖwµqvq Zvc wm‡÷g †_‡K evB‡i ev evB‡i †_‡K wm‡÷‡g cÖ‡ek Ki‡Z cv‡i bv, wKš‘ wm‡÷‡gi ZvcgvÎvi cwieZ©b N‡U Zv‡K i“×Zvcxq cÖwµqv e‡j| 
eq \o((,L) m‡gvò cÖwµqvq ZvcgvÎv w¯’i _v‡K wKš‘ GKB KvR m¤úv`‡b i“×Zvcxq cÖwµqvq M¨v‡mi ZvcgvÎv e„w× cvq †Kbbv i“× Zvcxq cÖwµqvq wm‡÷g n‡Z Zvc kw³ †ei n‡Z cv‡i bv| m‡gvò cÖwµqvq wm‡÷g n‡Z Zvc evwni ev evwni n‡Z Zvc wfZ‡i Avm‡Z cv‡i, GQvov GwU GKwU axi cÖwµqv| Ab¨w`‡K i“×Zvcxq cÖwµqv GKwU `ª“Z cÖwµqv| hvi d‡j M¨vm‡K Pvc w`‡j Zvi ZvcgvÎv †e‡o hvq Ges Zv evwn‡i †h‡Z cv‡i bv| ZvB GKB KvR m¤úv`‡b m‡gvò cÖwµqvq ZvcgvÎv w¯’i _vK‡jI i“×Zvcxq cÖwµqvq M¨v‡mi ZvcgvÎv e„w× cvq|

eq \o((,M) 

	Avgiv Rvwb,

( =  eq \b(1 (\f(Q2,Q1))  ( 100%


=  eq \b(1 (\f(400,1200)) ( 100%


=  eq \f(800,1200) ( 100% 


= 66.66%
	 GLv‡b,

M„nxZ Zvc Q1 = 1200J

ewR©Z Zvc, Q2 = 400J

`¶Zv, ( = ? 


( BwÄ‡bi `¶Zv = 66.66%   Ans.
eq \o((,N)  GLv‡b,
M„nxZ Zvc, Q1 = 1200J


Dr‡mi ZvcgvÎv, T1 = 700K


ewR©Z Zvc, Q2 = 400J 


MÖvn‡Ki ZvcgvÎv = T2 K (awi)


`¶Zv, (= 90% 


cwiewZ©Z ZvcgvÎv = T2( K

Avgiv Rvwb, ( =  eq \b(1 ( \f(T2(,T1)) ( 100%


( T2( = 70 K
Avevi,   eq \f(Q1,Q2)  =  eq \f(T1,T2) 
ev, T2 =   eq \f(T1,Q1) ( Q2
( T2 =   eq \f(700,1200)  ( 400 = 233.33 K

( ZvcgvÎv Kgv‡Z n‡e = (233.33 (70) K = 163.3K Ans.

Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. my‡e`x _v‡g©vwgUvi Kv‡K e‡j?
DËi: †h _v‡g©vwgUv‡ii mvnv‡h¨ mvgvb¨ ZvcgvÎvi cv_©K¨ AwZkq m~¶¥fv‡e cwigvc Kiv hvq Zv‡K my‡e`x _v‡g©vwgUvi e‡j|

cÖkœ-2. ZvcwgwZK ag© Kx?
DËi: DòZvi cwieZ©‡b c`v‡_©i †h we‡kl we‡kl ag© wbqwgZfv‡e cwiewZ©Z nq Ges †h a‡g©i cwieZ©b j¶ K‡i mnR I m~¶¥fv‡e DòZv wbY©q Kiv hvq Zv‡K ZvcwgwZK ag© e‡j|
cÖkœ-3. ZvcgvÎv Kx?
DËi: ZvcgvÎv e¯—yi GKwU Zvcxq Ae¯’v hv H e¯—y †_‡K Ab¨ e¯—y‡Z Zv‡ci cÖev‡ni wbqš¿Y K‡i Ges Zvc cÖev‡ni AwfgyL wba©viY K‡i|
cÖkœ-4. GbUªwc Kv‡K e‡j?
DËi: iƒ×Zvc cÖwµqvq e¯—yi †h Zvcxq ag© w¯’i _v‡K, Zv‡K GbUªwc e‡j|

cÖkœ-5. m‡gvò cÖwµqv Kx?
DËi: †h ZvcMZxq cÖwµqvq ZvcgvÎv aª“e _v‡K Zv‡K mgv‡òv cÖwµqv e‡j|

cÖkœ-6. Dš§y³ wm‡÷g Kx?
DËi: †h wm‡÷g cwi‡e‡ki mv‡_ fi I kw³ DfqB wewbgq Ki‡Z cv‡i Zv‡K Dš§³ wm‡÷g e‡j|

cÖkœ-7. Zvc BwÄb Kv‡K e‡j?
DËi: †h h‡š¿i mvnv‡h¨ Zvc‡K hvwš¿K Kv‡R iƒcvš—wiZ Kiv hvq Zv‡K Zvc BwÄb e‡j|

cÖkœ-8. aª“e Pvc cÖwµqv Kv‡K e‡j?
DËi: †h cÖwµqvi Pvc aª“e ivLv nq Zv‡K aª“e Pvc ejv nq|

cÖkœ-9. wm‡÷g Kv‡K e‡j?
DËi: cix¶v wbix¶vi mgq Ro Rv‡Zi †h wbw`©ó Ask wb‡q we‡ePbv Kiv hvq Zv‡K wm‡÷g e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. N‡i _vKv GKB AvKv‡ii GKLÊ †jvnv I GKLÛ KvV ci¯ú‡ii ms¯ú‡k© ivL‡j Zv‡ci †Kv‡bv Av`vb cÖ`vb K‡i bv †Kb?

DËi: N‡i _vKv GKB AvKv‡ii GKLÊ †jvnv I GKLÊ KvV mvaviY fv‡e Zvcxq mvg¨e¯’vq _v‡K| ZvB Zv‡`i‡K ci¯ú‡ii ms¯ú‡k© ivL‡j Zviv Zv‡ci †Kv‡bv Av`vb cÖ`vb K‡i bv|

cÖkœ-2. †Kv‡bv M­v‡m ivLv cvwbi Abymg~n ci¯ú‡ii mv‡_ †Kv‡bv Zvc wewbgq K‡i wKbv e¨vL¨v K‡iv|

DËi: †Kv‡bv M­v‡m ivvLv cvwbi Abymg~n ci¯ú‡ii mv‡_ †Kv‡bv Zvc wewbgq K‡i bv KviY M­v‡m ivLv cvwbi Abymg~‡ni ZvcgvÎv mgvb _v‡K d‡j cvwbi Abymg~n Zvcxq mvg¨e¯’vq weivR K‡i d‡j cvwbi AYymg~n ci¯ú‡ii mv‡_ †Kv‡bv Zvc wewbgq K‡i bv| 

cÖkœ-3. GbUªwci Zvrch© e¨vL¨v K‡iv| 

DËi: G›Uªwci Zvrch©: G›Uªwc GKwU †fŠZ ivwk| ZvcMwZwe`¨vq G›Uªwc LyeB ¸i“Z¡c~Y© ivwk| Gi cÖavb Kv‡qKwU Zvrch© wb‡æ D‡j­L Kiv n‡jv:

i.
G›Uªwc GKwU ev¯—e †fŠZ ivwk hv Zv‡ci cwieZ©‡bi mv‡_ cig ZvcgvÎvi AbycvZ Øviv cwigvc Kiv nq|

ii.
Bnv Pvc, AvqZb, ZvcgvÎv, Af¨š—ixY kw³, Pz¤^KY BZ¨vw`i gZ †Kv‡bv e¯—yi Ae¯’v cÖKvk K‡i|

iii.
Bnv e¯—yi Zvcxq ag© cÖKvk K‡i hv Zvc mÂvj‡bi w`K wb‡`©k K‡i|

iv.
Bnv e¯—yi ZvcMZxq Ae¯’v wba©vi‡Y mnvqZv K‡i|

cÖkœ-4. †Kv‡bv e¯—yi GbUªwc Kxfv‡e wek„•Ljvi mv‡_ Nwbófv‡e m¤úK©hy³ e¨vL¨v K‡iv| 

G›Uªwc e„w×i mv‡_ e¯—yi ZvcgvÎv e„w× cvq Ges e¯—y ga¨¯’ AYymg~‡ni K¤úb †e‡o hvq| d‡j e¯—ywU µgvMZ wek„•Ljvi w`‡K avweZ nq| myZivs ejv hvq, G›Uªwc e„w× †Kv‡bv e¯—y‡K µgvMZ k„•Lj Ae¯’v n‡Z wek„•Lj Ae¯’vi w`‡K avweZ K‡i| A_©vr G›Uªwci gvb e¯—yi wek„•Ljvi cwigvcK| myZivs †Kv‡bv e¯—yi G›Uªwc I Zvi wek„•Ljv ci¯úi Nwbôfv‡e m¤úK©hy³| 

cÖkœ-5. i“×Zvcxq cÖmvi‡Yi mgq evwn¨K KvR Kivi Rb¨ AZ¨š— kw³ n«vm cvq - e¨vL¨v K‡iv| 

DËi: †h cÖwµqvq †Kv‡bv wm÷v‡gi Zvc aª“e _v‡K wKš—y Pvc I AvqZb cwiewZ©Z nq Zv‡K i“×Zvcxq cÖwµqv e‡j| i“×Zvcxq cÖwµqvq Zv‡ci Av`vb-cÖ`vb nq bv| ZvB †Kv‡bv M¨v‡mi i“×Zvc cÖmvi‡Yi †¶‡Î, dQ = 0|

GLb Zvc MwZwe`¨vi cÖ_g m~Î Abymv‡i, dQ = dU + dW ......... (i)

dQ Gi gvb (i) bs G emv‡j 

Avgiv Rvwb,


dQ = 0 = dU + dW

ev, 
dU = ( dW

i“×Zvcxq cÖmvi‡Yi mgq evwn¨K KvR Kivi Rb¨ Aš—wb©wnZ kw³ n«vm cvq| 

cÖkœ-6. i“×Zvcxq ms‡KvP‡bi mgq M¨v‡mi Af¨š—ixY kw³ e„w× cvq e¨vL¨v K‡iv|

DËi: Zvc MwZwe`¨vi cÖ_g m~Î †K Avgiv Rvwb,

dQ = du + dW ........... (i)

i“×Zvc ms‡KvPb ev msi¶‡bi †¶‡ÎI dQ = 0 nq| ms‡KvP‡bi †¶‡Î wm‡÷‡gi Dci KvR Kiv nq e‡j W FYvÍK| myZivs mgxKiY (i)bs n‡Z cvB.

du = ( ((dW) = dW

ev, u2 ( u1 = dW, GLv‡b u1 I u2 h_vµ‡g wm‡÷‡gi cÖv_wgK I P‚ovš— Aš—wb©wnZ kw³|

( u​2 > u1.

 i“×Zvc ms‡KvP‡bi mgq M¨v‡mi Af¨š—ixY kw³ e„w× cvq| 

cÖkœ-7. m‡gvò cwieZ©‡bi ˆewkó¨ D‡j­L Ki|

DËi: m‡gvò cwieZ©‡bi ˆewkó¨:

i.
GB cwieZ©‡b cÖ‡qvRbg‡Zv Zvc mieivn A_ev MÖnY Ki‡Z n‡e|

ii.
GwU GKwU axi cÖwµqv|
iii.
GB cwieZ©‡b cvÎwU Zv‡ci mycwievnx nIqv cÖ‡qvRb|
iv.
m‡gvò cwieZ©b e‡qj Gi m~Î †g‡b P‡j A_©vr PV = aª“eK|

cÖkœ-8. i“×Zvcxq cwieZ©‡bi kZ©mg~n D‡j­L Ki|

DËi: i“×Zvcxq cwieZ©‡bi Rb¨ wbæwjwLZ kZ©mg~n cÖ‡qvRb:

i.
M¨vm‡K GKwU Kzcwievnx cv‡Î ivL‡Z n‡e|

ii.
cv‡Îi PZy¯úvk¦©¯’ gva¨‡gi ZvcMÖvnxZv Kg n‡Z n‡e|
iii.
Pvc cwieZ©b Lye `ª“Z msNwUZ Ki‡Z n‡e hv‡Z evB‡ii mv‡_ Zvc Av`vb-cÖ`v‡bi †Kv‡bv my‡hvM bv _v‡K|
cÖkœ-9. i“×Zvcxq cwieZ©‡bi ˆewkó¨ D‡j­L K‡iv|

DËi: i“×Zvcxq cwieZ©‡bi ˆewkó¨:

i.
†gvU Zv‡ci cwigvY w¯’i †i‡L †Kv‡bv M¨v‡mi Pvc I AvqZ‡bi cwieZ©b‡K i“×Zvcxq cwieZ©b e‡j|

ii.
GB cwieZ©‡b ZvcgvÎvi cwieZ©b N‡U|
iii.
GwU GKwU AwZ `ª“Z cÖwµqv|
iv.
GB cwieZ©‡b cvÎwU Zvc Kzcwievnx nIqv cÖ‡qvRb| 
cÖkœ-10. AveZ© cÖwµqvq Af¨š—ixY kw³i Kxiƒc cwieZ©b n‡e?

DËi: AveZ© cÖwµqvq †h‡nZy e¯—y cÖv_wgK Ae¯’vq wd‡i Av‡m ZvB Kvh©iZ e¯—yi Af¨š—ixY kw³i cwieZ©b k~b¨| 

cÖkœ-11. w¯’wZ¯’vcK mxgvi g‡a¨ w¯úÖs Gi m¤úÖmviY cÖwµqvwU cÖZ¨veZ©x( e¨vL¨v K‡iv|

DËi: w¯’wZ¯’vcK mxgvi g‡a¨ Lye ax‡i ax‡i †Kv‡bv w¯úÖs‡K m¤úÖmviY Ki‡j cÖwZ cÖmvi‡Yi mgq w¯úÖs Gi Dci †h cwgivY KvR Kiv n‡e m‡¼vP‡bi mgq w¯úÖs †mB cwigvY KvR m¤úbœ Ki‡e| myZivs cÖwµqvwU cÖZ¨veZ©x|

cÖkœ-12. Nl©‡Yi `i“Y Drcbœ Zvc GKwU AcÖZ¨veZ©x cÖwµqv e¨vL¨v K‡iv|

DËi: `ywU e¯—yi Nl©‡Yi `i“b †h Zvc m„wó nq Zv GKwU AcÖZ¨vMvgx cÖwµqv| KviY Nl©‡Yi wei“‡× †h KvR Kiv nq ZvB Zv‡c iƒcvš—wiZ nq Ges H Zvc †Kv‡bv cÖKv‡iB Kv‡R cwiYZ Kiv hvq bv| 

cÖkœ-13. wfbœ ZvcgvÎvi `ywU e¯—y‡K ci¯ú‡ii ms¯ú‡k© ¯’vcb Ki‡j cÖwµqvwU cÖZ¨veZ©x n‡e wK bv e¨vL¨v K‡iv|

DËi: wfbœ ZvcgvÎvi `ywU e¯—y‡K ci¯ú‡ii ms¯ú‡k© ¯’vcb Ki‡j cÖwµqvwU cÖZ¨veZ©x n‡e bv| KviY wfbœ ZvcgvÎvi `ywU e¯—y‡K ci¯ú‡ii ms¯ú‡k© ¯’vcb Ki‡j Zvc AwaK ZvcgvÎvi e¯—y n‡Z Kg ZvcgvÎvi e¯—y‡Z cÖevwnZ n‡e| wKš—y Kg ZvcgvÎvi e¯—y n‡Z AwaK ZvcgvÎvi e¯—y‡Z Zvc cÖev‡ni †Kv‡bv cÖeYZv †bB| myZivs GwU GKwU AcÖZ¨veZ©x cÖwµqv| 

cÖkœ-14. BwÄ‡bi Kg© `¶Zv n‡Z BwÄb m¤ú‡K© Kx Kx aviY cvIqv †h‡Z cv‡i e¨vL¨v K‡iv|

DËi: 

i.
BwÄ‡bi `¶Zvi wnmve †_‡K j¶ Kiv hvq †h, Bnv †KejgvÎ Zvc Drm I Zvc MÖn‡Ki ZvcgvÎv T1, T2 Gi Dci wbf©i K‡i- Kvh©wbe©vnK e¯—yi cÖK…wZi Ici wbf©i K‡i bv|
ii.
†h †Kv‡bv `ywU wbw`©ó ZvcgvÎvi g‡a¨ Kvh©iZ mKj cÖZ¨vMvgx BwÄ‡bi Kg©`¶Zv mgvb nq|
iii.
†h‡nZy T1 > (T1 ( T2), Kv‡RB BwÄ‡bi `¶Zv KLbI 100% n‡Z cv‡i bv|

iv.
Zvc Drm I ZvcMÖvn‡Ki ga¨eZ©x ZvcgvÎvi g‡a¨ cv_©K¨ hZ †ewk n‡e BwÄ‡bi `¶ZvI ZZ †ewk n‡e|

Aa¨vq-1: ZvcMwZwe`¨v
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