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eq \o((((,cÉk²(1) nvBGWÈvGRGbi AYyi Mo MwZkw³ 0(C ZvcgvÎvq 5.64 ( 10–21J Ges †gvjvi M¨vm aª“eK R = 8.32J mole–1K–1 

     [wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.
cig k~b¨ ZvcgvÎv ej‡Z Kx eySvq?
1

L.
†Kvb ¯’v‡b ZvcgvÎv 30(C Ges wkwkiv¼ 21(C ej‡Z Kx eySvq? 
2

M.
DÏxcK n‡Z avogadro msL¨v wbY©q Ki|
3

N.
Pvc‡K aª“eK †i‡L †Kvb ZvcgvÎvq M¨v‡mi g~j Mo eM©‡e‡Mi (rms) gvb 0(C ZvcgvÎvi A‡a©K n‡e(wbY©q Ki| 
4

1 bs cÖ‡kœi DËi

eq \o((,K) Pvj©‡mi m~Îvbymv‡i †h ZvcgvÎvq ZvwË¡Kfv‡e †h‡Kv‡bv M¨v‡mi AvqZb k~b¨ nq Zv‡K cig k~b¨ ZvcgvÎv e‡j|  

eq \o((,L) †Kv‡bv ¯’v‡bi ZvcgvÎv 30(C ej‡Z eySvq H ¯’v‡bi evqyi ZvcgvÎv 30(C| Z`ycwi, D³ ¯’v‡bi wkwkivsK 21(C ej‡Z eySvq, H ¯’v‡bi evqyi ZvcgvÎv n«vm †c‡q  21(C-G DcbxZ n‡j evqy‡Z Dcw¯’Z Rjxq ev®ú Øviv H ¯’v‡bi evqy m¤ú„³ n‡e, d‡j Av‡cw¶K Av`ª©Zv 100% n‡e Ges evqy¯’ Rjxq ev®ú wkwki ev e„wó AvKv‡i S‡i co‡Z ïi“ Ki‡e|

eq \o((,M) †`Iqv Av‡Q, 

M¨v‡mi ZvcgvÎv, T = 0(C = 273K 

M¨vm Abyi Mo MwZkw³,  eq \o((,E) = 5.64 ( 10–21J

†gvjvi M¨vm aª“eK, R = 8.32 Jmole–1K–1 

†ei Ki‡Z n‡e, A¨v‡fv‡M‡Wªv msL¨v, NA = ? 

†evëR g¨v‡bi aª“eK k n‡j, Avgiv Rvwb,  eq \o((,E) =   eq \f(3,2) kT 

( k =  eq \f(2,3)  (,E)  eq \f(,T) 
 = 0.6667 (   eq \f(5.64 ( 10–21,273 K)  = 1.37736 ( 10–23JK–1 

Avevi, k =   eq \f(R,NA) 
( NA =   eq \f(R,k)  =   eq \f(8.314J mole–1 K–1,1.377 36 ( 10–23JK–1) = 6.036 ( 1023 (Ans.) 

eq \o((,N) GLv‡b, Avw` ZvcgvÎv, T = 0(C = 273K 

Avw` ZvcgvÎvq g~j Mo eM© †eM Crms n‡j, 

P~ovš— ZvcgvÎvq T( (K) g~j Mo eM©‡eM, Crms( =   eq \f(Crms,2) 
†ei Ki‡Z n‡e, Pzovš—  ZvcgvÎv, T( = ? 

Avgiv Rvwb, Crms (  eq \r(T)  [wbw`©ó M¨v‡mi Rb¨] 

(   eq \f(C(rms,Crms)  =   eq \r(\f(T(,T)) 
ev,   eq \f(Crms/2,Crms)  =   eq \r(\f(T(,273K))  

ev,   eq \f(T(,273k)  =   eq \b(\f(1,2))2  =   eq \f(1,4)  

( T( =   eq \f(273K,4)  = 68.25K

myZivs, Pvc‡K aª“eK †i‡L 68.25K ZvcgvÎvq M¨v‡mi g~j eM©‡e‡Mi gvb 0(C ZvcgvÎvi A‡a©K n‡e| 

eq \o((((,cÖkœ(2) GKwU †ejy‡bi cÖgvY Pv‡c 1.25kgm–3 Nb‡Z¡i bvB‡Uªv‡Rb (N2) M¨vm Av‡Q| †ejybwU‡K GKwU n„‡`i Zj‡`‡k wb‡j Gi AvqZb A‡a©K nq|
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]
K.
Av‡cw¶K Av`ª©Zv Kx?
1

L.
cÖevnxi wewfbœ ¯—‡ii Nl©bB mv›`ªZv-e¨vL¨v Ki|
2

M.
cvwbi DcwiZ‡j _vKv Ae¯’vq bvB‡Uªv‡Rb M¨v‡mi †e‡Mi Mo eM©g~j gvb †ei Ki|
3

N.
cvwb ZvcgvÎv aª–e we‡ePbv K‡i Ges n„‡`i DcwiZ‡ji Pvc cÖgvY Pv‡ci mgvb a‡i n„‡`i MfxiZv wbY©q Kiv hv‡e Kx? MvwYwZKfv‡e hyw³ `vI| 
4

2 bs cÖ‡kœi DËi

eq \o((,K) †h †Kv‡bv ZvcgvÎvq †Kv‡bv Ave× ¯’v‡bi wbw`©ó AvqZ‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi fi Ges H GKB ZvcgvÎvq H AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®úi f‡ii AbycvZ‡K H ¯’v‡bi Av‡cw¶K Av`ª©Zv e‡j|  

eq \o((,L) cÖevnxi mv›`ªZv `ywU KwVb c`v‡_©i ga¨eZ©x Nl©‡Yi m`„k| cÖevnxi wbw`©ó †Kv‡bv AvKvi AvK…wZ †bB, KviY Zv‡`i Avš—t AvbweK ej LyeB bMY¨| †Kv‡bv Abyf‚wgK Z‡ji Dci w`‡q cÖevwnZ †Kv‡bv cÖevnx‡K KZ¸‡jv ¯—‡i wef³ wn‡m‡e Kíbv Ki‡j Zj msjMœ ¯—iwU Z‡ji mv‡c‡¶ w¯’i _v‡K evwK ¯—i¸‡jv _v‡K MwZkxj| Zj †_‡K †h ¯—‡ii `~iZ¡ hZ †ewk  †m ¯—‡ii Av‡cw¶K †eM ZZ †ewk| 

cÖev‡ni mgq cÖevnxi GKwU ¯—i Ges mwbœwnZ ¯—‡ii mv‡_ Nl©‡bi m„wó K‡i Ges H ¯—‡ii Av‡cw¶K MwZ‡K evav †`q| Zv‡Z wewfbœ ¯—i wewfbœ †e‡M cÖevwnZ nq| ZvB cÖevnxi GB wewfbœ ¯—‡ii Nl©bB mv›`ªZv| 

eq \o((,M) †`Iqv Av‡Q, n«‡`i cvwbi DcwiZ‡j _vKv Ae¯’vq bvB‡Uªv‡Rb M¨v‡mi NbZ¡, ( = 1.25kgm–3 Ges  Pvc, P = cÖgvY Pvc = 101 325Nm–2 †ei Ki‡Z n‡e, bvB‡Uªv‡Rb M¨v‡mi †e‡Mi e‡M©i eM©g~j gvb, Crms= ? 
Avgiv Rvwb, Crms =   eq \r(\f(3P,())  =  eq \r(\f(3 ( 101 325 Nm–2,1.25km–3)) 

= 493.13 ms–1 (Ans.) 
eq \o((,N) n«‡`i c„ô †`‡k †ejy‡bi AvqZb V1 n‡j Zj‡`‡k AvqZb, V2 =  eq \f(V1,2)  

n„‡`i c„ô †`‡k Pvc, P, = 101325 Nm–2 

awi, n«‡`i MfxiZv h (m) 

Rvbv Av‡Q, wgVv cvwbi NbZ¡, (, = 1000 kgm–3 

Ges AwfKl©R Z¡iY, g = 9.8 ms–2 

( n«‡`i Zj‡`‡k †ejy‡bi Ici Pvc, P2 = P1 + h(g 

n«‡`i me©Î cvwbi ZvcgvÎv aª“e we‡ePbv Ki‡j, e‡q‡ji m~Î cÖ‡qv‡M, P1V1 = P2V2 

ev, P1V1 = (P1 + h(g)  eq \f(V1,2)  

ev, P1 + h(g = 2P1 ev, h(g = 2P1 ( P1 = P1 

( h =   eq \f(P1,(g)  =   eq \f(101325 kgm–3,1000 kgm–3 ( 9.8 ms–2)  = 10.34m 

myZivs, cvwbi ZvcgvÎv aª“e we‡ePbv K‡i Ges n«‡`i Dcwi Z‡ji Pvc cÖgvY Pv‡ci mgvb a‡i n«‡`i MfxiZv wbY©q Kiv hv‡e| 
eq \o((((,cÖkœ(3) 22cm e¨vmv‡a©i GKwU dzUej 20(C ZvcgvÎv I 1.60 ( 105 Pa Pv‡c evqy Øviv c~Y© Av‡Q| m~‡h©¨ Zv‡c Gi ZvcgvÎv  40(C n‡jv| dzUe‡ji Pvgovi Amncxob 2.5(1010Nm–2|

[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR, XvKv]
K.
g~j Mo eM©‡eM Kv‡K e‡j?
1

L.
m¤ú„³ ev®úPv‡ci Dci ZvcgvÎvi cÖfve e¨vL¨v Ki|
2

M.
dzUe‡ji AvqZb wVK _vK‡j Af¨š—‡i evqyi Pvc KZ n‡e?
3

N.
DÏxc‡Ki DËß dzUej w`‡q †Ljv cwiPvjbv Kiv wbivc` wKbv( hvPvB Ki|
4

3 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv M¨v‡mi mKj Abyi †e‡Mi e‡M©i Mo gv‡bi eM©g~j‡K g~j Mo eM©‡eM e‡j| 

eq \o((,L) †Kv‡bv wbw`©ó ZvcgvÎvq †Kv‡bv Ave× ¯’v‡b hLb me©vwaK cwigvY ev®ú aviY K‡i ZLb H ev®ú‡K m¤ú„³ ev®ú e‡j| m¤ú„³ ev®ú e‡qj I Pvj©‡mi m~Î g‡b P‡j bv| †i‡bvi ZvwjKvq †`L‡Z cvB, wewfbœ ZvcgvÎvq m¤ú„³ ev®úPvc wewfbœ iKg| AwaKZi ZvcgvÎvq m¤ú„³ ev®úPvc AwaK gv‡bi| Z‡e †Kv‡bv Ave× ¯’v‡bi m¤ú„³ ev®ú‡K Zvc cÖ`vb K‡i Am¤ú„³ ev‡®ú cwiYZ Kiv hvq| 

eq \o((,M) †`Iqv Av‡Q, 

dzUe‡ji Af¨š—‡ii evqyi Avw` ZvcgvÎv, T1 = 20(C = 293K

Ges P‚ovš— ZvcgvÎv, T2 = 40(C = (40 + 273) K = 313K 

Avw` Pvc, P1 = 1.6 ( 105 Pa 

†ei Ki‡Z n‡e, P‚ovš— Pvc, P2 = ? 

G‡¶‡Î M¨v‡mi AvqZb I fi wbw`©ó _vKvq, Pv‡ci m~Îvbymv‡i, 

 eq \f(P2,T2)  =   eq \f(P1,T1)  

( P2 = P1   eq \f(T2,T1)  = 1.6 ( 105 Pa (  eq \f(313K,293K)  = 1.71 ( 105 Pa (Ans.) 
eq \o((,N) ÔMÕ As‡ki MvwYwZK we‡k­lY n‡Z cvB, 40(C ZvcgvÎvq dzUe‡ji Af¨š—‡i M¨v‡mi Pvc = 1.71 ( 105Pa 

Rvbv Av‡Q, dzUe‡ji evB‡ii c„‡ôi Ici evqygÛjxq Pvc = 105Pa 

( dzUe‡ji Pvgovi Ici jwä Pvc = 1.7 ( 105Pa ( 105Pa  = 7 ( 104Pa 

A_P, DÏxcK g‡Z dzUe‡ji Pvgovi Amncxob = 2.5 ( 1010 Nm–2, hv 7( 104Pa  n‡Z A‡bK †ewk| 

myZivs, DÏxc‡Ki DËß dzUej w`‡q †Ljv cwiPvjbv Kiv wbivc`, KviY dzUejwU G‡Z dvU‡e bv|   

eq \o((((,cÖkœ(4) 
	¯’vb
	ï®‹ evj¦

_v‡g©vwgUvi cvV
	wm³ evj¦
	evqyi ZvcgvÎvq

†M­Bmv‡ii Drcv`K

	XvKv
	28.6(C
	20(C
	1.664

	ivRkvnx
	 32.5(C
	22(C
	1.625


XvKv I ivRkvnx‡Z Aew¯’Z `ywU Av`ª©Zv cwigvcK h‡š¿i cvV Dc‡ii Q‡K †`qv n‡jv| 14(C, 16(C, 30(C, 32(C I 34(C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc h_vµ‡g 11.99, 13.63, 28.35, 31.83, 35.66 Ges 39.90mmHg| 

[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
Av`k© M¨vm wK?
1

L.
M¨v‡mi Pv‡ci mv‡_ Nb‡Z¡i cwieZ©b e¨vL¨v Ki|
2

M.
H w`‡b XvKvi wkwkivsK KZ wQj?
3

N.
DÏxc‡Ki Z_¨g‡Z †Kv_vq †ewk A¯^w¯—‡eva n‡e? e¨vL¨v Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) †h mKj M¨vm mKj ZvcgvÎv I Pv‡c e‡qj, Pvj©m, A¨v‡fv‡M‡Wªv I †i‡bvi m~Îmg~n †g‡b P‡j Zv‡`i‡K Av`k© M¨vm e‡j|  

eq \o((,L) Avgiv Rvwb, PV =  eq \f(m,M) RT GLv‡b, w¯’i ZvcgvÎvq M, R, T mK‡j aª“eK 

(  eq \f(PV,m)  = aª“eK ev, P = aª“eK (  eq \f(m,V)  

wKš‘ m/V = fi/AvqZb = NbZ¡ (()| myZivs P = aª“eK ( (
( P ( ( 

myZivs w¯’i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi NbZ¡ Gi Pv‡ci mgvbycvwZK| 
eq \o((,M) †`Iqv Av‡Q, 

XvKvq, ï®‹ ev‡j¦i ZvcgvÎv, (1 = 28.6(C 

Ges wm³ ev‡j¦i ZvcgvÎv, (2 = 20(C

evqyi ZvcgvÎvq †M­Bmv‡ii Drcv`K, G = 1.664 

†ei Ki‡Z n‡e, wkwkivsK, ( = ? 

Avgiv Rvwb, ( = (1 ( G ((1 ( (2) = 28.6(C (1.664 (28.6(C (20(C) 


= 14.29(C (Ans.) 
eq \o((,N) XvKvq wkwkivs‡K (14.29(C) m¤ú„³ ev®úPvc, 

( =   eq \b\bc\[(11.99 +\f((13.63 (11.99) ( 0.29,2)) mm HgP = 12.28 mm Hgp 

Ges evqyi ZvcgvÎvq (28.6(C) m¤ú„³ ev®ú Pvc, 

 F =   eq \b\bc\[(28.35 +\f(31.83 (28.35,2) ( 0.6) mm HgP 

     = 29.394 mm HgP 

( XvKvq evqy‡Z Av‡cw¶K Av`ª©Zv, R =   eq \f((,F)  ( 100% 


=   eq \f(12.28mm HgP,29.394 mm HgP)  ( 100%  


= 41. 78% 

ivRkvnx‡Z, ï®‹ ev‡j¦i ZvcgvÎv, (1 = 32.5(C

Ges wm³ ev‡j¦i ZvcgvÎv, (2 = 22(C

evqyi ZvcgvÎvq †M­Bmv‡ii Drcv`K, G = 1.625 

( ivRkvnx‡Z wkwkivsK, ( = (1 ( G ((1 ( (2) 

= 32.5(C ( 1.625 (32.5(C ( 22(C) = 15. 44(C 

( ivRkvnx‡Z wkwkivs‡K m¤ú„³ ev®úPvc, 

( =   eq \b\bc\[(11.99 +\f((13.63 (11.99) ( 1.44,2)) mm HgP

   = 13.17 mm HgP 

Ges evqyi ZvcgvÎvq (32.5(C) m¤ú„³ ev®úPvc, 

F =  eq \b\bc\[(35.66 +\f((39.90 (35.66) ( 0.5,2)) mm HgP = 36.72mm HgP 

( ivRkvnx‡Z Av‡cw¶K Av`ª©Zv, R =   eq \f((,F)  ( 100% 


=   eq \f(13.17 mm HgP,36.72 mm HgP)  ( 100% 


= 35.87%

j¶¨ Kwi, 41.78% > 35.87% 

A_©vr, XvKvq evqy‡Z Av‡cw¶K Av`ª©Zv > ivRkvnxi evqy‡Z Av‡cw¶K Av`ª©Zv myZivs, DÏxc‡Ki Z_¨ g‡Z, XvKvq †ewk A¯^w¯— †eva n‡e, KviY  ivRkvnxi †P‡q XvKvq Av‡cw¶K Av`ª©Zv †ewk nIqvq XvKvi Ae¯’vbiZ †Kv‡bv e¨w³i †`‡n Drcbœ Nvg evqy Øviv mn‡R †kvwlZ n‡e bv|

eq \o((((,cÖkœ(5) †Kv‡bv GKw`b ï®‹ I wm³ evj¦ Av`ª©Zv gvcK nvB‡MÖvwgUv‡i ï®‹ ev‡j¦i ZvcgvÎv 30(C Ges wm³ ev‡j¦i ZvcgvÎv 24(C cvIqv †Mj| 22(C, 24(C Ges 30(C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc h_vµ‡g 19.83, 22.38 Ges 31.83 mm Hg Pvc Ges 30(C ZvcgvÎvq †M­Bmv‡ii Drcv`‡Ki gvb 1.65|


[†iwm‡Wbwmqvj g‡Wj K‡jR, XvKv]

K.
e‡q‡ji m~ÎwU wee„Z Ki|
1

L.
KLb N‡ii ZvcgvÎv I wkwkiv¼ GKB nq?
2

M.
wkwkiv¼ wbY©q Ki|
3

N.
Hw`b e„wócv‡Zi m¤¢vebv KZUzKz? MvwYwZKfv‡e we‡k­lY Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) e‡q‡ji m~ÎwU n‡jv( w¯’i ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb Gi Pv‡ci e¨¯—vbycvwZK|

eq \o((,L) Av‡cw¶K Av`ª©Zv hLb 100% nq ZLb ZvcgvÎv I wkwkiv¼ GKB nq| Av‡cw¶K Av`ª©Zv 100% nIqv gv‡b, evqy m‡e©v”P †h cwigvY Rjxq ev®ú aviY Ki‡Z cv‡i Zvi mgcwigvY Rjxq ev®ú evqy‡Z i‡q‡Q| A_©vr Rjxq ev®ú Øviv evqy m¤ú„³ nq hv †KejgvÎ wkwkivs‡KB m¤¢e| GKvi‡YB evqyi ZvcgvÎv ZLb wkwkivs‡Ki mgvb nq|

eq \o((,M) †`Iqv Av‡Q, ï®‹ ev‡j¦i ZvcgvÎv, (1 = 30(C 

Av`ª© ev‡j¦i ZvcgvÎv, (2 = 24(C 

ï®‹ ev‡j¦i ZvcgvÎvq (30(C) †M­wmqv‡ii aª“eK, G = 1.65
†ei Ki‡Z n‡e, wkwkivsK, ( = ?

Avgiv Rvwb, ( = (1 ( G  ((1 ( (2) = 30(C ( 1.65 (30(C ( 24(C)


= 20.1( C (Ans)
eq \o((,N) e„wócv‡Zi m¤¢vebv = Av‡cw¶K Av`ª©Zv

†hgb, Av‡cw¶K Av`ª©Zv 100% n‡j e„wócv‡Zi m¤¢vebv = 100%, A_©vr H w`b wbwðZfv‡e e„wócvZ n‡e| myZivs G‡¶‡Î Av‡cw¶K Av`ª©Zv wbY©q Kwi|

evqyi ZvcgvÎvq (30(C) m¤ú„³ ev®úPvc, F = 31.83 mm HgP 22(C Ges 24(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 19.83 Ges 22.38 mm HgP A_©vr ZvcgvÎv 2(C n«vm †c‡j m¤ú„³ ev®ú Pvc K‡g = (22.38 ( 19.83) = 2.55 mm HgP|

myZivs ZvcgvÎv (24 ( 20.1) ev 3.9(C n«vm †c‡j m¤ú„³ ev®ú Pvc K‡g =  eq \f(2.55 ( 3.9,2)  = 4.9725 mm HgP|

( wkwkivs‡K m¤ú„³ ev®úPvc, ( = (22.38 ( 4.9725) mm HgP


= 17.4075mm HgP

( Av‡cw¶K Av`ª©Zv, R =  eq \f((,F)  ( 100% =  eq \f(17.4075 mm HgP,31.83 mm Hgp) ( 100%

= 54.7%

( e„wócv‡Zi m¤¢vebv = 54.7%|

myZivs H w`b e„wócv‡Zi m¤¢vebv cÖej bq|

eq \o((((,cÖkœ(6) ivw`qv X Ges Y cvÎØ‡q STP †Z h_vµ‡g 25gm ARvbv M¨vm I 30gm N2 M¨vm wbj| ARvbv M¨vm I N2 M¨v‡mi NbZ¡ h_vµ‡g 1.415 kgm(3 I 1.24kgm(3| ivw`qv wPš—v Kij, ÒDfq cv‡Î M¨v‡mi AYyi MwZkw³ wfbœ n‡jI Mo MwZkw³ mgvb n‡eÓ|
[nwjµm K‡jR, XvKv]

K.
¯^vaxbZvi gvÎv Kv‡K e‡j?
1

L.
†Kv‡bv ¯’v‡bi wkwkivsK 16(C  ej‡Z Kx †evS?
2

M.
X cv‡Îi ARvbv M¨vmwUi bvg mbv³ Ki|
3

N.
DÏxc‡K ivw`qvi wPš—v mwVK wQj wKbv? MvwYwZKfv‡e gZvgZ `vI|
4

6 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MwZkxj wm‡÷‡gi Ae¯’vb m¤ú~Y©iƒ‡c cÖKvk Ki‡Z hZ¸‡jv ¯’vbvs‡Ki cÖ‡qvRb nq Zvi msL¨vB n‡”Q ¯^vaxbZvi gvÎv|

eq \o((,L) †Kv‡bv ¯’v‡bi wkwkivsK 16(C ej‡Z eSvq, H ¯’v‡bi ZvcgvÎv †b‡g 16(C -G DcbxZ n‡j H ¯’v‡bi evqy Gi ga¨w¯’Z Rjxq ev®ú Øviv m¤ú„³ n‡e, A_©vr ZLb Av‡cw¶K Av`ª©Zv n‡e 100% |

eq \o((,M) STP †Z ARvbv M¨v‡mi NbZ¡ 1.415 kgm(3
A_©vr STP †Z 1m3 ev 1000 L M¨v‡mi fi = 1.415 kg

(      STP †Z
22.4 L
M¨v‡mi fi  =  eq \f(1.415 ( 22.4,1000)  kg




 = 0.0317 kg




( 32 gm

Avgiv Rvwb, STP †Z †h‡Kv‡bv M¨v‡mi 1 †gv‡ji AvqZb 22.4 L

myZivs H MvmwUi 1 †gvj ev MÖvg AvYweK fi = 32 gm|

( M¨vmwU Aw·‡Rb, KviY Aw·‡R‡bi MÖvg AvYweK fi 32 gm|
eq \o((,N) X cv‡Îi AvqZb, V1 =  eq \f(m1,(1) =  eq \f(25 ( 10(3kg,1.415 kgm(3) = 0.017668 m3
Y cv‡Îi AvqZb, V2 =  eq \f(m2,(2)  =  eq \f(30 ( 10(3 kg,1.245 kgm(3)  = 0.02409 m3
( X cv‡Îi M¨v‡mi †gvU MwZkw³, E1 =  eq \f(3,2) ( PV1 




=  eq \f(3,2) ( 101325 Nm(2 ( 0.017668 m3 


= 2685.3 J

Ges Y cv‡Îi M¨v‡mi †gvU MwZkw³, E2 =  eq \f(3,2) ( PV2 


=  eq \f(3,2) ( 101325 Nm(2 ( 0.024096 m3  


= 3662.3 J

X  cv‡Î AYyi msL¨v, N1 =  eq \f(25 gm,32 gm)  ( 6.023 ( 1023 


 = 4.70547 ( 1023
Y cv‡Î AYyi msL¨v, N2 =  eq \f(30 gm,28 gm) ( 6.023 ( 1023 





 = 6.4532 ( 1023
X  cv‡Îi cÖwZwU AYyi Mo MwZkw³ =  eq \f(E1,N1)  =  eq \f(2685.3 J,4. 70547 ( 1023)  


= 5.7068 ( 10(21 J

Y cv‡Îi cÖwZwU AYyi Mo MwZkw³  =  eq \f(E2,N2)  =  eq \f(3662.3J,6.4532 ( 1023)  






= 5.6752 ( 10(21 J

j¶¨ Kwi †h,  eq \f(E1,N1) (  eq \f(E2,N2) 
myZivs Dfq cv‡Î M¨v‡mi AYyi †gvU MwZkw³ wfbœ n‡jI Mo MwZkw³ mgvb n‡e| A_©vr ivw`qvi wPš—v mwVK wQj|
eq \o((((,cÖkœ(7) iv‡k` GKwU nvB‡WªvwgUv‡ii mvnv‡h¨ †Kv‡bv GKw`b evqyi ï®‹ I Av`ª© ZvcgvÎv cwigvc Kij h_vµ‡g 30(C I 20(C | †m †i‡bvi ZvwjKv †_‡K Rvb‡Z cvij †h, 12(C, 14(C, 16(, 20(C I 30(C ZvcgvÎvi m¤ú„³ ev®úPvc h_vµ‡g 10.52, 11.99, 13.63, 17.54 I 31.83mm cvi` Pvc| †m AviI Rvb‡jv 30(C I 20(C ZvcgvÎvq †M­wmqv‡ii Drcv`K h_vµ‡g 1.65 I 1.79|


[exi‡kÖô gywÝ Avãyi iDd cvewjK K‡jR, XvKv]

K.
e‡q‡ji m~ÎwU wjL|
1

L.
kxZKv‡j †VvU †du‡U hvq †Kb? e¨vL¨v Ki|
2

M.
D³ w`‡b H ¯’v‡bi wkwkiv¼ KZ wQj?
3

N.
wkwkiv¼ †R‡b iv‡k` Kxfv‡e Av‡cw¶K Av`ª©Zv wbY©q Ki‡e? we‡k­lY Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) e‡q‡ji m~ÎwU n‡jv( w¯’i ZvcgvÎvq †h †Kv‡bv M¨v‡mi AvqZb Gi Pv‡ci e¨¯—vbycvwZK|

eq \o((,L) kxZKv‡j evZv‡m Av`ª©Zv AZ¨š— K‡g hvq| G‡Z †VvU n‡Z †ek wKQy cvwb Rjxq ev®úvKv‡i evqy‡Z P‡j hvq| MigKv‡j †Vv‡Ui Z¡‡Ki wb‡P cvwbi †h ¯—i wbiew”Qbœ wQj, †m ¯—‡ii †ek wKQy RvqMv †_‡K cvwb nvwi‡q hvIqvq GwU Avi wbiew”Qbœ _v‡K bv, eis †QvU †QvU wew”Qbœ ¯—‡i wef³ n‡q hvq| cvwbi c„ôUv‡bi `i“b G ¯—i¸‡jv †¶Îd‡j msKzwPZ n‡Z Pvq| G Kvi‡YB kxZKv‡j †VvU †du‡U hvq|

eq \o((,M) †`Iqv Av‡Q, ï®‹ evj¦ _v‡g©vwgUv‡ii ZvcgvÎv, (1 = 30(C
Av`©ª evj¦ _v‡g©vwgUv‡ii ZvcgvÎv, (2 = 20(C

ï®‹ ev‡j¦i ZvcgvÎvq (30(C) †M­wmqv‡ii Drcv`K, G = 1.65

†ei Ki‡Z n‡e, wkwkivsK, ( = ?

Avgiv Rvwb, ( = (1 ( G ((1 ( (2)


= 30(C ( 1.65 (30(C ( 20(C)


= 13.5(C (Ans.)
eq \o((,N) 12(C Ges 14(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 10.52 mm HgP I 11.99 mm HgP

(2(C ZvcgvÎv e„w×i Rb¨ m¤ú„³ ev®úPvc e„w× cvq 

= (11.99 ( 10.52) mm HgP = 1.47 mm HgP

( 1.5(C ZvcgvÎv e„w×i Rb¨ m¤ú„³ ev®úPvc e„w× cvq

= (1.47 ( 1.5) ( 2 mm HgP = 1.1025 mm HgP

(wkwkivs‡K (13.5(C) m¤ú„³ ev®úPvc, 

( = (10.52 + 1.1025) mm HgP


= 11.623 mm HgP

Avevi, evqyi ZvcgvÎvq (30(C) m¤ú„³ ev®úPvc, F = 31.83 mm HgP

(Av‡cw¶K Av`ª©Zv, R =  eq \f((,F) ( 100 =  eq \f(11.623,31.83) ( 100% = 36.5%

Gfv‡eB wkwkivsK †R‡b Av‡cw¶K Av`ª©Zv wbY©q Ki‡Z n‡e|

eq \o((((,cÖkœ(8) †Kv‡bv GK wbw`©ó w`‡b PÆMÖvg Ges w`bvRcyi Dfq kn‡i GKwU ï®‹ I wm³ evj¦ _v‡g©vwgUv‡i ZvcgvÎv cvIqv hvq 32(C Ges 30(C. [32(C ZvcgvÎvq G Gi gvb = 1.63 Ges 32(C, 30(C Ges 28(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 35.66 ( 10(3mHg, 31.83 ( 10(3mHg Ges 28.35(10(3 mHg]

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

K.
cig ZvcgvÎv Kv‡K e‡j?
1

L.
Òw¯’i Pv‡c GKwU wbw`©ó f‡ii M¨v‡mi AvqZb cig ZvcgvÎvi mgvbycvwZKÓ(e¨vL¨v Ki|
2

M.
PÆMÖv‡g wkwkivs‡K m¤ú„³ ev®úPvc †ei Ki|
3

N.
hw` D³ w`‡b w`bvRcy‡i evqyi ZvcgvÎv I Av‡cw¶K Av`ª©Zv 34(C Ges 65% nq, Z‡e GKRb e¨w³ †Kvb kn‡i ¯^w¯— Abyfe Ki‡e Ges †Kb?
4

8 bs cÖ‡kœi DËi

eq \o((,K) ZvcgvÎvi †Kjwfb †¯‹j‡K cig †¯‹j e‡j| G †¯‹‡j †Kv‡bv e¯‘i ZvcgvÎvi †h cvV cvIqv hvq Zv‡K cig ZvcgvÎv e‡j|

eq \o((,L) 0(C Ges ((C ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb h_vµ‡g V0 I V( n‡j, Pvj©‡mi m~Îvbymv‡i, V( = V0  eq \b(1 + \f((,273)) 
( V( = V0  eq \f(( + 273,273) ; wKš‘ (( + 273) Øviv cig ZvcgvÎv (T) eySvq|
( V( = V0  eq \f(T,273) 
V0 aª“e nIqvq V( ( T,  myZivs, w¯’i Pv‡c GKwU wbw`©ó f‡ii M¨v‡mi AvqZb cig ZvcgvÎvi mgvbycvwZK| 

eq \o((,M) †`Iqv Av‡Q, ï®‹ evj¦ _v‡g©vwgUv‡ii ZvcgvÎv, (1 = 32(C

wm³ evj¦ _v‡g©vwgUv‡ii ZvcgvÎv, (2 = 30(C

ï®‹ evj¦ _v‡g©vwgUv‡ii ZvcgvÎvq †M­wmqv‡ii aª“eK, G = 1.63

( wkwkivsK, ( = (1 ( G ((1 ( (2)


= 32(C ( 1.63 (32(C ( 30(C)


= 28.74(C

28(C Ges 30(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 28.35 ( 10(3m Hg Ges 31.83 ( 10(3 mHg
( PÆMÖv‡g wkwkiv‡¼ m¤ú„³ ev®úPvc

= 28.35 ( 10(3m HgP + (31.83 ( 28.35) ( 10(3m HgP 

(  eq \f(28.74(C ( 28(C,30(C ( 28(C) 
= 29.64 (10(3 m HgP (Ans.)
eq \o((,N) †`Iqv Av‡Q, w`bvRcy‡i Av‡cw¶K Av`ª©Zv = 65% 

PÆMÖv‡g Av‡cw¶K Av`ª©Zv 

=  eq \f(wkwkivs‡K m¤•„³ ev®•Pvc,evqyi ZvcgvÎvq m¤•„³ ev®•Pvc) ( 100%

=  eq \f(29.64 ( 10(3m HgP,31.83 ( 10(3m HgP) ( 100%

= 93%

PÆMÖv‡gi Zzjbvq w`bvRcy‡ii ZvcgvÎv mvgvb¨ †ewk (34(C > 32(C), ZvB ¯^vfvweK `„wó‡Z, PÆMÖv‡gi Zzjbvq w`bvRcy‡i wKQyUv †ewk Mig Abyf‚Z nIqvi K_v| 

wKš‘ j¶¨ Kwi, w`bvRcy‡ii Zzjbvq PÆMÖv‡gi Av‡cw¶K Av`ª©Zv A‡bK †ewk (93% >>65%)| ZvB PÆMÖv‡g †`‡n Drcbœ Nvg †kvwlZ n‡Z w`bvRcy‡ii Zzjbvq A‡bK †ewk mgq jvM‡e| 

myZivs PÆMÖv‡gi Zzjbvq w`bvRcy‡i Aew¯’Z GKRb e¨w³ A‡bK †ewk ¯^w¯— Abyfe Ki‡eb|

eq \o((((,cÖkœ(9) w¯’i ZvcgvÎvq 5 wjUvi evqyc~Y© GKwU †ejby‡K †U‡b n«‡`i Zj‡`‡k wb‡q †M‡j †mwU 1 wjUvi AvqZb aviY K‡i| †ejy‡bi m‡e©v”P aviY¶gZv 9 wjUvi| n«‡`i cvwbi NbZ¡ 1000 kgm(3, evqygÊjxq Pvc 1.013 ( 105 Nm(2 Ges g = 9.8 ms(2| 
[DBj&m wjUj d¬vIqvi ¯‹zj GÛ K‡jR, XvKv]

K.
kw³i mgwefvRb bxwZwU wee„Z Ki|
1

L.
MvwYwZKfv‡e †`LvI †h, ( 273(C ZvcgvÎv‡K cigk~b¨ ZvcgvÎv e‡j| 
2

M.
n«‡`i MfxiZv wbY©q Ki|
3

N.
n«‡`i Zj‡`‡k _vKv Ae¯’vq †ejybwU‡Z Av‡iv 1 wjUvi evqy c~Y© K‡i †Q‡o w`‡j †ejybwU A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e wKbv MvwYwZK we‡k­lY Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) Zvcxq mvg¨ve¯’vq Av‡Q Ggb MZxq wm‡÷‡gi †gvU kw³ wewfbœ ¯^vaxZvi gvÎvi †fZi w`‡q mgfv‡e ewÈZ nq Ges cÖ‡Z¨K ¯^vaxbZvi gvÎv wcQy kw³i cwigvY nq  eq \f(1,2) kT|

eq \o((,L) Pvj©‡mi m~Î n‡Z Avgiv Rvwb, Òw¯’i Pv‡c wbw`©ó f‡ii †Kv‡bv M¨v‡mi ZvcgvÎv cÖwZ wWwMÖ †mjwmqvm e„w× ev n«v‡mi Rb¨ Gi AvqZb 0(C ZvcgvÎvq wbY©xZ AvqZ‡bi  eq \f(1,273)  Ask nv‡i e„w× ev n«vm cvq| g‡b Kwi, 0(C ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb Vo I ZvcgvÎv e„w× ((C nq Z‡e M¨v‡mi AvqZb V( = Vo(,273)  eq \b(1 + ) 
 n‡e|
GLb ( = ( 273(C n‡j V( = Vo eq \b(1 ( ) 
= 0 nq|

( = ( 273(C Gi wb‡Pi †Kv‡bv ZvcgvÎvq M¨v‡mi AvqZb FYvÍK n‡e, hv Am¤¢e| myZivs ( 273(C Gi wb‡P †Kv‡bv ZvcgvÎv _vK‡Z cv‡i bv| GRb¨ ( 273(C †K cigk~b¨ ZvcgvÎv e‡j|

eq \o((,M) †`Iqv Av‡Q, 

n«‡`i DcwiZ‡j evqyc~Y© †ejy‡bi AvqZb, V1 = 5L = 5 ( 10(3m3

n«‡`i DcwiZ‡j evqyc~Y© †ejy‡bi Pvc, P1 = 1.013 ( 105Nm(2 


n«‡`i Zj‡`‡k evqyc~Y© †ejy‡bi AvqZb, V2 = 1 L = 1 ( 10(3 m3

cvwbi NbZ¡, ( = 1000 kgm(3


AwfKl©R Z¡iY, g = 9.8ms(2

awi, n«‡`i MfxiZv = h m


( n«‡`i Zj‡`‡k Pvc, P2 = (P1  + h(g)Nm(2

Avgiv Rvwb,


P1V1 = P2V2 


ev, P1 ( 5 ( 10(3 = (P1 + h(g) ( 1 ( 10(3

ev, 5P1 = P1 + h(g


ev, h(g = 4P1

ev, h =  eq \f(4 ( 1.013 ( 105,1000 ( 9.8) 

( h = 41.35 m (Ans.)
eq \o((,N) GLv‡b, 


n«‡`i DcwiZ‡j Pvc, P1 = 1.013 ( 105 Nm(2

n«‡`i MfxiZv, h = 41.35 m


cvwbi NbZ¡, (  = 1000 kgm(3

AwfKl©R Z¡iY, g = 9.8 ms(2

( n«‡`i Zj‡`‡k Pvc, P2 = (P1 + h(g) Nm(2


= (1.013 ( 105 + 41.35 ( 1000 ( 9.8)



= 5.07 ( 105 Nm(2

n«‡`i Zj‡`‡k †ejy‡bi AvqZb, V2 = (1 + 1)L = 2L


awi, n«‡`i DcwiZ‡j †ejy‡bi AvqZb = V1m3


Avgiv Rvwb, P1V1 = P2V2


ev, V1 =  eq \f(5.07 ( 105 ( 2,1.013 ( 105)  



(V1  = 10 L


( †ejy‡bi m‡e©v”P aviY ¶gZv 9L < V1
myZivs, n«‡`i Zj‡`‡k Av‡iv 1 L evqy c~Y© K‡i †Q‡o w`‡j †ejybwU A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e bv|

eq \o((((,cÖkœ(10) 10.2m MfxiZv wewkó GKwU n«‡`i Zj‡`k n‡Z GKwU evqy ey`ey` cvwbi DcwiZ‡j Av‡m Ges Gi AvqZb †e‡o hvq| 2q I 3q n«‡`i †¶‡Î cvwbi DcwiZ‡j ey`ey‡`i AvqZb cvwbi Zj‡`‡k †h AvqZb Zvi h_vµ‡g 4 Ges 6 ¸Y| evqygÊ‡ji Pvc 105 Nm(2| ZvcgvÎv w¯’i|
[miKvwi weÁvb K‡jR, XvKv]

K.
Av‡cw¶K Av`ª©Zv Kv‡K e‡j?
1

L.
wkwkiv‡¼ m¤ú„³ Rjxq ev®ú Pvc < evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc-†Kb e¨vL¨v Ki|
2

M.
1g n«‡`i †¶‡Î cvwbi DcwiZ‡j ey`ey‡`i AvqZb Zj‡`‡k H ey`ey‡`i AvqZ‡bi KZ¸Y?
3

N.
cÖwZ‡¶‡Î n«‡`i MfxiZv I ey`ey‡`i AvqZb e„w×i AbycvZ GKB _v‡K wK? MvwYwZK hyw³ `vI|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Ave× ¯’v‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi fi Ges H ¯’v‡bi mswk­ó gyn~‡Z©i ZvcgvÎvq ¯’vbwUi evqy m‡e©v”P †h cwigvY Rjxq ev®ú aviY Ki‡Z cv‡i-G `y‡qi AbycvZ‡K kZKivq cÖKvk Ki‡j †h ivwk cvIqv hvq Zv‡K Av‡cw¶K Av`ª©Zv e‡j| 

eq \o((,L) Av‡cw¶K Av`ª©Zv 100% A‡c¶v Kg n‡j wkwkivsK evqyi ZvcgvÎv A‡c¶v Kg nq| †h‡nZz ZvcgvÎv n«vm †c‡j evqyi Rjxq ev®ú aviY ¶gZv K‡g, ZvB wkwkivs‡K m¤ú„³ Rjxq ev®úPvc < evqyi ZvcgvÎvq Rjxq ev®úPvc|

eq \o((,M) †`Iqv Av‡Q,

evqygÊ‡ji Pvc, P2 = 105 Nm(2
cvwbi Zj‡`‡k Pvc, P1 = P2 + h(g 



= 105Nm(2 + 10.2m ( 1000 kgm(3 ( 9.8ms(2 


= 199960 Nm(2
n«‡`i Zj‡`‡k Ges c„ô †`‡k ey`ey‡`i AvqZb h_vµ‡g V1 I V2 n‡j, P1V1 = P2V2 [n«‡`i me©Î ZvcgvÎv aª“e we‡ePbvq e‡q‡ji m~Î cÖ‡qv‡M]

(  eq \f(V2,V1)  =  eq \f(P1,P2)  =  eq \f(199960 Nm(2,105 Nm(2) = 1.9996 ( 2 ¸Y (Ans.)
eq \o((,N) cÖ_g n«‡`i †¶‡Î,  eq \f(n«‡`i MfxiZv,ey`ey‡`i AvqZb e„w×i ¸wYZK) =  eq \f(10.2m,2 àY) 

= 5.1 GKK|

awi, wØZxq n«‡`i MfxiZv h

Zvn‡j, P1V1 = P2V2 ev,  eq \f(P1,P2)  =  eq \f(V2,V1)  = 4

ev,  eq \f(P2 + h(g,P2)  = 4 ev,  eq \f(h(g,P2)  = 3 ev, h =  eq \f(3P2,(g) 
( h =  eq \f(3 ( 105 Nm(2,1000 kgm(3 ( 9.8ms(2) = 30.6 m

2q n«‡`i †¶‡Î,

 eq \f(n«‡`i MfxiZv, ey`ey‡`i AvqZb e„w×i ¸wYZK)  =  eq \f(30.6m, 4 àY) = 7.65 GKK
awi, 3q n«‡`i MfxjZv, h

Zvn‡j P1V1 = P2V2 ev,  eq \f(P1,P2) =  eq \f(V2,V1) = 6


ev,  eq \f(P2 + h(g,P2) = 6 

ev,  eq \f(h(g,P) = 5


( h =  eq \f(5P2,(g) =  eq \f(5 ( 105Nm(2,1000 kgm(3 ( 9.8ms(2) = 51.02m

3q n«‡`i †¶‡Î,  eq \f(nËG`i MfxiZv,ey`eyG`i AvqZb e†w«¬i àwYZK)

=  eq \f(51.02m,6) = 8.503 GKK

†h‡nZz 5.1 GKK ( 7.65 GKK ( 8.503 GKK|

myZivs cÖwZ‡¶‡Î n«‡`i MfxiZv I ey`ey‡`i AvqZb e„w×i AbycvZ GKB _v‡K bv| 

eq \o((((,cÖkœ(11) †Kvb wbw`©ó w`‡b Anbv nvB‡MÖvwgUvi cvV wbj| ï®‹ I Av`ª© evj¦ nvB‡MÖvwgUvi cvV h_vµ‡g 20(C I 12.8(C Ges †M­Bmv‡ii Drcv`K 20(C G, 1.79, 7(C, 8(C Ges 20(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g 7.5 ( 10(3, 8.1 ( 10(3 Ges 17.4 ( 10(3 mHg 
[RqcyinvU Mvj©m K¨v‡WU K‡jR]

K.
Mo eM©‡e‡Mi eM©g~j Kv‡K e‡j?
1

L.
M¨v‡mi Nb‡Z¡i mv‡_ Pv‡ci m¤úK© wK?
2

M.
D³ w`‡b wkwkiv¼ KZ n‡e?
3

N.
Anbv wKfv‡e H w`‡bi Av‡cw¶K Av`ª©Zv wbY©q Ki‡e? Av‡jvPbv Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) `yB ev Z‡ZvwaK †e‡Mi e‡M©i Mo gv‡bi eM©g~j‡K Mo eM©‡e‡Mi eM©g~j e‡j| 

eq \o((,L) Avgiv Rvwb, †Kvb M¨v‡mi Rb¨  eq \f((T,P) = aª“eK †hLv‡b, M¨v‡mi NbZ¡, ( ZvcgvÎv, T Ges Pvc, P Zvn‡j †Kvb wbw`©ó ZvcgvÎvi Rb¨ ( = aª“eK ( P| A_©vr †Kvb wbw`©ó ZvcgvÎvq †Kvb M¨v‡mi NbZ¡ I Pvc ci¯úi mgvbycvwZK|

eq \o((,M)  GLv‡b,

ï®‹ ev‡j¦i cvV, t1 = 20(C

Av`ª© ev‡j¦i cvV, t2 = 12.8(C

20(C G †M­Bmv‡ii Drcv`K,

G = 1.79

wkwkiv¼, t = ?

Avgiv Rvwb,


wkwkiv¼, t = t1 ( G (t1 ( t2)


ev, t = 20(C ( 1.79 (20(C ( 12.8(C)


= 7.11(C
( wkwkiv¼ = 7.11(C (Ans.)

eq \o((,N)  

	7(C I 8(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pv‡ci cwieZ©b 

= ( 8.1 ( 10(3 ( 7.5 ( 10(3) mHgp

= 0.6 ( 10(3 mHgp 
	GLv‡b,

wkwkiv¼ = 7.11(C


( ZvcgvÎv 0.11(C cwieZ©‡b Pv‡ci cwieZ©b


= 0.6 ( 10(3 mHg ( 0.11


= 6.6 ( 10(5 mHg

( 7.11(C ZvcvgÎvq m¤ú„³ Rjxq ev‡®úi Pvc 


= (7.5 ( 10(3 + 6.6 ( 10(5) mHg


= 7.57 ( 10(3 mHg

( Av‡cw¶K Av`ª©Zv =  eq \f( 7.11(C Zvcgvòvq mÁ·†Ú evÓ·Pvc, 20(C Zvcgvòvq mÁ·†Ú evÓ·Pvc) ( 100%


=  eq \f(7.57 ( 10(3 mHg, 17.4 ( 10(3 mHg)( 100%


= 43 . 51 % (Ans.)

eq \o((((,cÖkœ(12) GKwU n«‡`i Zj‡`k †_‡K cvwbi DcwiZ‡j Avmvi d‡j evqy ey`ey‡`i e¨vm 2 ¸Y nq| n«‡`i c„‡ô evqyi Pvc 1.013 ( 105Pa| n«‡`i cvwbi NbZ¡ 1 ( 103kg/m3| n«‡`i me©Î ZvcgvÎv w¯’i we‡ePbv Kiv hvq|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, e¸ov]

K.
mij Qw›`Z MwZi e¨eKjbxq mgxKiYwU wjL|
1

L.
evqyi Av‡cw¶K Av`ª©Zv 60% ej‡Z Kx eyS?
2

M.
DÏxcK Abymv‡i n«‡`i MfxiZv wbY©q Ki|
3

N.
hw` n«‡`i Zj‡`k Ges c„ô‡`‡ki ZvcgvÎv h_vµ‡g 20(C Ges 30(C nq, Z‡e ey`ey‡`i AvqZ‡bi cwieZ©b GKB _vK‡e wKbv MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

12 bs cÖ‡kœi DËi

eq \o((,K) mij Qw›`Z MwZi e¨eKjbxq mgxKiYwU n‡jv:  eq \f(d2x,dt2)  + (2x = 0|
eq \o((,L) evqyi Av‡cw¶K Av`ª©Zv 60% ej‡Z eySvq, mswk­ó ¯’v‡bi evqy‡Z eZ©gvb ZvcgvÎvq m‡e©v”P †h cwigvY Rjxq ev®ú _vK‡Z cv‡i Zvi kZKiv 60 fvM Rjxq ev®ú H gyn~‡Z© H ¯’v‡bi evqy‡Z we`¨gvb|

eq \o((,M) †h‡nZz ey`ey‡`i AvqZb, V =  eq \f(1,6) (d3
( ey`ey‡`i AvqZb ( (e¨vm)3 

myZivs e¨vm 2 ¸Y nIqv gv‡b, AvqZb 8 ¸Y nIqv|

n«‡`i c„ô‡`‡k Pvc, P2 = 1.013 ( 105 Pa = 1.013 ( 105 Nm(2
n«‡`i MfxiZv h n‡j Zj‡`‡k Pvc, P1 = P2 + h(g [( = cvwbi NbZ¡]

n«‡`i me©Î ZvcgvÎv aª“e _vKvq e‡q‡ji m~Î cÖ‡qv‡M, 

P1V1 = P2V2 ev, (P2 + h(g)V1 = P2.8V1
ev, h(g = 8P2 ( P2 = 7P2
( h =  eq \f(7P2,(g)  =  eq \f(7 ( 1.013 ( 105 Nm(2,1000 kgm(3 ( 9.8ms(2) = 72.36 m (Ans.)

eq \o((,N) cwiewZ©Z DcvËg‡Z, n«‡`i Zj‡`‡k ZvcgvÎv, T1 = 20(C = 293K
Ges c„ô‡`‡k ZvcgvÎv, T2 = 30(C = 303K

e‡qj Ges Pvj©‡mi m~‡Îi mgš^q n‡Z cvB, 

 eq \f(P1V1,T1)  =  eq \f(P2V2,T2) 
ev,  eq \f(V2,V1) =  eq \f(P1T2,P2T1)  =  eq \f((P2 + h(g)T2,P2T1) 
=  eq \f((1.013 ( 105 Nm(2 + 72.36m ( 103kgm(3 ( 9.8ms(2) 303K,1.013 ( 105Nm(2 ( 293K) 
= 8.273

ev, V2 = 8.273V1 ( 8V1
myZivs hw` n«‡`i Zj‡`‡k Ges c„ô‡`‡ki ZvcgvÎv h_vµ‡g 20(C Ges 30(C nq, Z‡e ey`ey‡`i AvqZ‡bi cwieZ©b GKB _vK‡e bv|

eq \o((((,cÖkœ(13) w¯’i ZvcgvÎvq 5 Liter evqyc~Y© GKwU †ejyb‡K †U‡b 40.8m Mfxi Zj‡`‡k †bqv n‡j †ejybwU 1 Liter AvqZb aviY K‡i| †ejy‡bi m‡e©v”P cÖmviY ¶gZv 9 Liter| D³ ¯’v‡bi AwfKl©R Z¡iY 9.8ms(2|
[miKvwi AvwRRyj nK K‡jR, e¸ov]

K.
e‡q‡ji m~ÎwU Kx?
1

L.
cig k~b¨ ZvcgvÎv e¨vL¨v Ki (†jLwPÎmn)|
2

M.
DÏxcK Abymv‡i evqygÊ‡ji Pvc KZ?
3

N.
hw` DÏxc‡K ewY©Z †ejybwU‡K n«‡`i Zj‡`‡k _vKv Ae¯’vq AviI 1 Liter evqyc~Y© Kiv nq (gyL evave¯’vq) Z‡e †ejybwU A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e Kx? MvwYwZK hyw³mn e¨vL¨v Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) e‡q‡ji m~ÎwU n‡jv( w¯’i ZvcgvÎvq †h‡Kv‡bv M¨v‡mi AvqZb Gi Pv‡ci e¨¯—vbycvwZK|

eq \o((,L) Pvj©‡mi m~Îvbymv‡i, 0(C ZvcgvÎvq †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb V0 n‡j ((C ZvcgvÎvq Gi AvqZb, V( = V0  eq \b(1 + \f((,273)) ; V( = 0 ewm‡q cvB, 1 +  eq \f((,273)  = 0 ev, ( = ( 273(C Zvn‡j Pvj©‡mi m~Îvbymv‡i (273(C ZvcgvÎvq ZvwË¡Kfv‡e n‡jI †h‡Kv‡bv M¨v‡mi AvqZb k~b¨ nq e‡j G ZvcgvÎv‡K cig k~b¨ ZvcgvÎv e‡j|

eq \o((,M) g‡b Kwi, evqygÊ‡ji Pvc P2
Zvn‡j n«‡`i Zj‡`‡k Pvc, P1 = P2 + h(g

GLv‡b, h = n«‡`i MfxiZv = 40.8m, ( = cvwbi NbZ¡ = 1000 kgm(3 
n«‡`i Zj‡`‡k †ejy‡bi AvqZb, V1 = 1 L

Ges c„ô‡`‡k AvqZb, V2 = 5 L

n«‡`i me©Î ZvcgvÎv GKB we‡ePbvq e‡q‡ji m~Î cÖ‡qv‡M, P1V1 = P2V2 

ev, (P2 + h(g) 1L = P2 ( 5 L

ev,  5P2 ( P2 = h(g

(P2 =  eq \f(h(g,4)  =  eq \f(40.8m ( 1000 kgm(3 ( 9.8ms(2,4)  


 = 99960 Nm(2 (Ans.)

eq \o((,N) Gevi (cwiewZ©Z cwiw¯’wZ‡Z), 

n«‡`i Zj‡`‡k †ejy‡bi AvqZb, V1 = 1L + 1L = 2L

n«‡`i c„ô‡`‡k D³ †ejybwUi AvqZb V2 n‡j, 

P1V1 = P2V2
ev, V2 =  eq \f(P1V1,P2)  =  eq \f((P2 + h(g)V1,P2) 
=  eq \f((99960 Nm(2 + 40.8m ( 1000 kgm(3 ( 9.8ms(2) ( 2L,99960 Nm(2) 
= 10L > 9 L (†ejybwUi m‡e©v”P cÖmviY ¶gZv)

myZivs, †ejybwU A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e bv|

eq \o((((,cÖkœ(14) GKwU cyKz‡ii cvwbi DcwiZ‡ji ZvcgvÎv 27(C Ges Zj‡`‡ki ZvcgvÎv 17(C| GKwU evqyi ey`ey` cyKz‡ii Zj‡`‡k _vK‡j AvqZb Kg _v‡K wKš‘ DcwiZ‡j Avm‡j AvqZb e„w× †c‡q wØ¸Y nq| cyKz‡ii DcwiZ‡j ïay evqy Pvc wµqvkxj _v‡K hvi gvb 750mm cvi` Pvc| wKš‘ GK bvMv‡i 7 w`b e„wó civq cyKz‡ii cvwbi MfxiZv 1 m e„w× cvq|
[miKvwi gwnjv K‡jR, cvebv]

K.
wkwkiv¼ Kv‡K e‡j?
1

L.
Av‡cw¶K Av`ª©Zv 40% ej‡Z Kx eySvq?
2

M.
DÏxc‡Ki Av‡jv‡K cyKz‡ii MfxiZv KZ wQj Zv MvwYwZKfv‡e †ei Ki|
3

N.
DÏxc‡Ki Av‡jv‡K e„wói c‡i hw` cvwb Zj‡`k I DcwiZ‡ji ZvcgvÎv cÖvq mgvb nq Z‡e evqyi ey`ey` DcwiZ‡j Avmvq AvqZb KZ ¸Y n‡e?
4

14 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcgvÎvq †Kv‡bv wbw`©ó AvqZ‡bi evqy G‡Z Dcw¯’Z Rjxqev®ú Øviv m¤ú„³ nq Zv‡K wkwkiv¼ e‡j|

eq \o((,L) Av‡cw¶K Av`ª©Zv 40% ej‡Z †evSvq †h, evqyi ZvcgvÎvq †Kv‡bv ¯’v‡bi evqy‡K m¤ú„³ Ki‡Z †h Rjxq ev‡®úi cÖ‡qvRb Zvi kZKiv 40 fvM Rjxqev®ú H ¯’v‡bi evqy‡Z H gyn~‡Z© Av‡Q|

eq \o((,M) †`Iqv Av‡Q


cyKz‡ii cvwbi DcwiZ‡j ZvcgvÎv, T1 = 27(C = 300 K


cyKz‡ii cvwbi DcwiZ‡j Pvc,  P1 = 750 mm Hgp


= (750( 10(3 (13.6 ( 103 ( 9.8) Pa


= 99960 Pa


cyKz‡ii cvwbi Zj‡`‡k ZvcgvÎv, T2 = 17(C = 290K


cyKz‡ii cvwbi 
Ó 
Pvc, P2 = (P1 + h(g)Pa


cyKz‡ii cvwbi Zj‡`‡ki ey`ey‡`i AvqZb, V2 = V (awi)


( cyKz‡ii cvwbi DcwiZ‡j, 
Ó
Ó, V1 = 2V



cvwbi NbZ¡, ( = 1000 kgm(3 


Avgiv Rvwb, 



 eq \f(P1V1,T1)  =  eq \f(P2V2,T2) 

ev,  eq \f(P1 ( 2V,300)  =  eq \f((P1 + h(g) ( V,290) 

ev,  eq \f(P1,150)  =  eq \f(P1 + h(g,290) 

ev, 290 P1 = 150 P1 + 150 h(g


ev, 140 P1 = 150 h(g


ev, h =  eq \f(140 ( 99960,150 ( 1000 ( 9.8) 

( h = 9.48 m

myZivs, cyKz‡ii MfxiZv 9.48 m (Ans.)
eq \o((,N) GLv‡b, e„wói ci, cyKz‡ii MfxiZv h = (9.48 + 1)m 


= 10.48m


cvwbi DcwiZ‡j Pvc P1 = 99960 Pa (M n‡Z)


cvwbi Zj‡`‡k Pvc P2 = (P1 + h(g) Pa


= (99960 + 10.48 ( 103 ( 9.8)


= 2.03 ( 105 Pa

g‡b Kwi, cvwbi Zj‡`‡k V2 AvqZ‡bi ey`ey` DcwiZ‡j Avm‡j V1 AvqZ‡bi nq|

Avgiv Rvwb, P1V1 = P2V2 [ZvcgvÎv, T w¯’i]


ev, (1 ( 105)V1 = 2.03 ( 105 ( V2

ev, V1 = 2.03 V2
( ey`ey` cvwbi DcwiZ‡j Avmvq AvqZb 2.03 ¸Y n‡q hvq|

eq \o((((,cÖkœ(15) †Kv‡bv myMfxi n«‡`i Zj‡`‡k GKwU †ejy‡b 2gm wnwjqvg M¨vm fwi‡q †Q‡o †`Iqv n‡jv| n«‡`i Zj‡`‡ki ZvcgvÎv 8(C Ges cÖwZ wgUvi D”PZv e„w×‡Z ZvcgvÎv 0.3(C e„w× cvq| n«`wUi MfxiZv 40m Ges evqygÊjxq Pvc 72cm HgP| †ejybwUi me©vwaK cÖmviY ¶gZv 8 Litre, cvwbi Mo NbZ¡ 1000 kgm(3, cvi‡`i NbZ¡ 13596kgm(3|
[iscyi miKvwi K‡jR]

K.
kw³i mgwefvRb bxwZwU wee„Z Ki|
1

L.
†Kv‡bv gva¨‡g Zi‡½i †eM I H gva¨‡gi KYvi †eM wK GKB? e¨vL¨v Ki|
2

M.
n«‡`i Zj‡`‡k †ejy‡bi g‡a¨ Aew¯’Z wnwjqvg M¨v‡mi AYy¸‡jvi †gvU MwZkw³ wbY©q Ki|
3

N.
MvwYwZK we‡k­l‡Yi mvnv‡h¨ †`LvI †h, †ejybwU me©vwaK hZ D”PZv ch©š— A¶Z Ae¯’vq DV‡Z cvi‡e †mwU n«‡`i c„ô‡`k bq|
4

15 bs cÖ‡kœi DËi

eq \o((,K) kw³i mgwefvRb bxwZwU n‡jv( †Kv‡bv MZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ewÈZ nq Ges cÖwZwU ¯^vaxbZvi gvÎvi kw³i cwigvY =  eq \f(1,2) kT|

eq \o((,L) †Kv‡bv gva¨‡g Zi‡½i †eM Ges H gva¨‡gi KYvi †eM GKB bq| gva¨‡g Zi‡½i †eM aª“e ivwk, wKš‘ KYvi Zvr¶wYK †eM cwieZ©bkxj ivwk| Zi½‡e‡Mi mgvš—iv‡j (Aby‰`N©¨ Zi‡½i †¶‡Î) A_ev j¤^w`‡K (AbycÖ¯’ Zi‡½i †¶‡Î) KYvwU ¯úw›`Z nq| GB K¤úb mij Qw›`Z ¯ú›`b| myZivs mvgv¨e¯’v‡b KYvi †eM m‡e©v”P Ges we¯—v‡ii cÖvš—we›`y‡Z †eM me©wbæ (k~b¨)|

eq \o((,M) †`Iqv Av‡Q, n«‡`i Zj‡`‡k ZvcgvÎv, T = 8(C = (8 + 273)K 


= 281K

M¨v‡mi †gvjmsL¨v, n =  eq \f(m,M)  =  eq \f(2gm,4gm) =  eq \f(1,2) mole

Rvbv Av‡Q, Av`k© M¨vm aª“eK, R = 8.314 J mole(1K(1
†ei Ki‡Z n‡e, M¨v‡mi AYy¸‡jv †gvU MwZkw³, E = ?

Avgiv Rvwb, E =  eq \f(3,2) nRT =  eq \f(3,2) (  eq \f(1,2) mole ( 8.314J. mole(1.K(1 ( 281K



  = 1752.2 J (Ans.)

eq \o((,N) †h‡nZz cÖwZ wgUvi D”PZv e„w×‡Z ZvcgvÎv 0.3(C e„w× cvq myZivs n«‡`i c„ô‡`‡k ZvcgvÎv, T = 281K + 0.3 ( 40 = 293 K

n«‡`i c„ô‡`‡k Pvc, P = 72 cm HgP = h(g

= 0.72m ( 13596 kgm(3 ( 9.8ms(2 = 95933.4 Nm(2
n«‡`i c„ô‡`‡k AvqZb V n‡j, PV = nRT

( V =  eq \f(nRT,P)  =  eq \f(\f(1,2) ( 8.314 J.mole(1.K(1 ( 293K,95933.4 Nm(2) 

= 0.0127m3 = 12.7 Litre > 8 Litre

myZivs, †ejybwU c„ô‡`‡k Avmvi Av‡MB †d‡U hv‡e| A_©vr †ejybwU me©vwaK hZ D”PZv ch©š— A¶Z Ae¯’vq DV‡Z cvi‡e †mwU n«‡`i c„ô‡`k bq|

eq \o((((,cÖkœ(16) †Kv‡bv M¨vm cv‡Îi wfZ‡ii AvqZb 1.5m3| cv‡Î 12  ( 106 wU M¨vm AYy Av‡Q| M¨vm AYyi e¨vm 30 ( 10(10m.

[cywjk jvBÝ ¯‹zj GÛ K‡jR, e¸ov]

K.
cig k~b¨ ZvcgvÎv Kx?
1

L.
M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯^xKvh© wjL|
2

M.
M¨vm AYyi Mo gy³c_ wbY©q Ki|
3

N.
cv‡Îi AvqZb wØ¸Y Ki‡j Mogy³ c‡_ Kxiƒc cwieZ©b n‡e? MvwYwZK hyw³mn gZvgZ `vI|
4

16 bs cÖ‡kœi DËi

eq \o((,K) Pvj©‡mi m~Îvbymv‡i  eq \b\bc\[(V( = V0 \b(1 + \f((,273))) ( 273(C ZvcgvÎvq ZvwË¡Kfv‡e n‡jI †h‡Kv‡bv M¨v‡mi AvqZb k~b¨ nq d‡j G ZvcgvÎv‡K cig k~b¨ ZvcgvÎv e‡j|

eq \o((,L) M¨v‡mi  MwZZ‡Ë¡i `ywU †gŠwjK ¯^xKvh© wbæiƒc: 1. mKj M¨vm AYyi mgš^‡q MwVZ| GKwU M¨v‡mi mKj AYy m`„k Ges GKwU M¨v‡mi AYy Ab¨ M¨v‡mi AYy †_‡K wfbœ| 2. M¨v‡mi AYy¸‡jvi AvKvi AYy¸‡jvi ga¨eZ©x `~i‡Z¡i Zzjbvq bMY¨|

eq \o((,M) †`Iqv Av‡Q, M¨vm AYyi e¨vm, ( = 30 ( 10(10 m 

GKK AvqZ‡b M¨vm AYyi msL¨v, n =  eq \f(12 ( 106,1.5m3)  = 8 ( 106m(3 

†ei Ki‡Z n‡e, Mo gy³c_, ( = ?

g¨v·I‡q‡ji m~Îvbymv‡i, Mo gy³ c_, 

( =  eq \f(1, \r(2)(n(2) =  eq \f(1, \r(2) ( 3.1416 ( 8 ( 106m(3 ( (30 ( 10(10m)2) 

= 3.126 ( 109m (Ans.)
eq \o((,N) cv‡Îi AvqZb wØ¸Y Ki‡j GKK AvqZ‡b AYyi msL¨v,  

n( =  eq \f(12 ( 106,2 ( 1.5m3) = 4 ( 106m(3 

†m‡¶‡Î Mo gy³ c‡_i cwiewZ©Z gvb, 
(( =  eq \f(1, \r(2)(n((2) =  eq \f(1, \r(2) ( 3.1416 ( 4 ( 106m(3 ( (30 ( 10(10m)2) 

= 6.252 ( 109 m

j¶¨ Kwi,  eq \f(((,() =  eq \f(6.252 ( 109m,3.126 ( 109m)  = 2

myZivs cv‡Îi AvqZb wØ¸Y Ki‡j Mo gy³c_ c~‡e©i Zzjbvq wØ¸Y n‡e|

eq \o((((,cÖkœ(17) w`bvRcyi miKvwi K‡j‡Ri GKv`k weÁv‡bi QvÎx gvbvnv wk¶vmd‡i Lyjbv †Mj| Zvi Kv‡Q _vKv h‡š¿i mvnv‡h¨ †m Rvb‡Z cvi‡jv H ¯’v‡bi evqyi ZvcgvÎv 20(C; evqyi ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc 17.54mm Hg Ges Av‡cw¶K Av`ª©Zv 60%| Zv‡`i Mvwoi PvKvq nvIqv Kg _vKvq WªvBfvi MvwowU‡K cvk¦©eZ©x IqvK©kc †_‡K Ggbfv‡e nvIqv w`j †h wcQ‡bi PvKvi nvIqv mvg‡bi PvKvi 1.5 ¸Y †ewk nj|
[w`bvRcyi miKvwi K‡jR, w`bvRcyi]

K.
kw³i mgwefvRb bxwZwU wjL|
1

L.
f‚-c„‡ô evqyc~Y© ¯^vfvweK †ejyb EaŸ©vKv‡k †d‡U hvq ( e¨vL¨v Ki| 
2

M.
DÏxcK Abyhvqx wkwkiv‡¼ m¤ú„³ Rjxq ev‡®úi Pvc KZ?
3

N.
DÏxc‡Ki MvwowUi mvg‡bi PvKv I wcQ‡bi PvKvi AYy¸‡jvi Mo gy³c‡_i g‡a¨ †KvbwU †ewk( MvwYwZK we‡k­lYc~e©K gZvgZ `vI|
4

17 bs cÖ‡kœi DËi

eq \o((,K) kw³i mgwefvRb bxwZwU n‡jv( †Kv‡bv MZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ewÈZ nq Ges cÖwZwU ¯^vaxbZvi gvÎvi kw³i cwigvY =  eq \f(1,2) kT|

eq \o((,L) evqygÊ‡ji wbæ ¯—‡i evqyPvc A‡bK †ewk _vKvq (cÖvq 1atm ev 105 Nm(2 Gi KvQvKvwQ) †ejy‡bi Af¨š—i¯’ M¨vm Aí AvqZb `Lj K‡i| wKš‘ †ejyb h‡ZvB Ic‡ii w`‡K DV‡Z _v‡K Z‡ZvB Gi Ici evqygÊjxq Pvc Kg‡Z _v‡K, G‡Z †ejy‡bi Z_v Gi Af¨š—i¯’ M¨v‡mi AvqZb µ‡gB evo‡Z _v‡K| Gfv‡e GK mgq wbw`©ó D”PZvq M¨v‡mi AvqZb GZB †ewk n‡Z Pvq †h, ZLb †ejy‡bi ivevi Af¨š—i¯’ AwZwi³ Pvc mn¨ Ki‡Z bv †c‡i †d‡U hvq|

eq \o((,M) †`Iqv Av‡Q, evqyi ZvcgvÎvq (20(C) m¤ú„³ ev®úPvc, F = 17.54mm HgP 

Av‡cw¶K Av`ª©Zv, R = 60%

†ei Ki‡Z n‡e, wkwkivs‡K m¤ú„³ Rjxq ev‡®úi Pvc, ( = ?

Avgiv Rvwb, R =  eq \f((,F)  ( 100%

( ( =  eq \f(RF,100%)  =  eq \f(60% ( 17.54 mm HgP,100%)  


= 10.524 mm HgP (Ans.)

eq \o((,N) DÏxcK g‡Z, mvg‡bi PvKvi Af¨š—‡i nvIqvi fi m n‡j †cQ‡bi PvKvi Af¨š—‡i nvIqvi fi 1.5m; G‡Z mvg‡bi PvKvi Zzjbvq †cQ‡bi PvKvi Af¨š—‡i AYyi msL¨v 1.5 ¸Y| wKš‘ Dfq PvKvi AvqZb mgvb _vKvq, mvg‡bi PvKvi Af¨š—‡i GKK AvqZ‡b AYyi msL¨v n n‡j †cQ‡bi PvKvi Af¨š—‡i GKK AvqZ‡b AYyi msL¨v n( = 1.5n 

Mo gy³ c_ msµvš— g¨v·I‡q‡ji mgxKiYwU n‡jv: 

( =  eq \f(1,\r(2)(n(2) 
Dfq PvKvi †¶‡Î ( (M¨vm AYyi e¨vm) GKB gv‡bi 

( ((  eq \f(1,n)  

myZivs mvg‡bi I †cQ‡bi PvKvi Af¨š—‡i M¨vm AYymg~‡ni Mo gy³c_ h_vµ‡g ( I (( n‡j,  eq \f((,(() =  eq \f(n(,n) =  eq \f(1.5n,n)  = 1.5

ev, ( = 1.5(( A_©vr ( > ((
AZGe, †cQ‡bi PvKvi Zzjbvq mvg‡bi PvKvi Af¨š—‡i M¨vm AYymg~‡ni Mo gy³c_ †ewk|

eq \o((((,cÖkœ(18) wiw` Av`ª©Zv gvcK h‡š¿i mvnv‡h¨ eyaev‡i evqyi ZvcgvÎv †cj 30( C| H w`‡bi wkwkivsK 12(C †R‡b †m Av‡cw¶K Av`ª©Zv †cj 75%| Avevi H w`b mÜ¨vq evqyi ZvcgvÎv †cj 20(C [12(C ZvcgvÎvq m¤ú„³ ev®úPvc 9.25(10(3 cvi` Pvc Ges 20(C ZvcgvÎvq m¤ú„³ ev®úPvc 17.6 ( 10(3 cvi` Pvc|


[g`b‡gvnb K‡jR, wm‡jU]
K.
mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiYwU wjL|
1

L.
†Kv‡bv Uvbv Zvi nVvr wQ‡o †M‡j Zvi ZvcgvÎvi cwieZ©b nq †Kb( e¨vL¨v Ki|
2

M.
`ycy‡i evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc KZ?
3

N.
DÏxc‡Ki wiw`i g‡b nj `ycy‡ii Zzjbvq mÜ¨vq ZvovZvwo Nvg ïKv‡”Q( MvwYwZK we‡k­l‡Yi gva¨‡g †Zvgvi gZvgZ `vI|
4

18 bs cÖ‡kœi DËi

eq \o((,K) mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiYwU nj  eq \f(d2x,dt2)  + (2x = 0.
eq \o((,L) †Kv‡bv Uvbv Zv‡i ZviwU‡K Uvb Uvb Ae¯’vq ivL‡Z cÖ‡qvRbxq kw³ mwÂZ Ae¯’vq wefe kw³ _v‡K| hLb ZviwU nVvr wQu‡o hvq ZLb GB mwÂZ kw³ Zvc kw³ wn‡m‡e wbM©Z nq Ges GB Zvc kw³ wbM©g‡Yi d‡j Zv‡ii ZvcgvÎvi cwieZ©b nq|

eq \o((,M) Avgiv Rvwb, R =  eq \f(1,F)  ( 100%

wkwkiv‡¼ m¤ú„³ Rjxq ev‡®úi Pvc, (= 9.25 ( 10(3 cvi` Pvc

(75% =  eq \f(9.25 ( 10(3,F)  ( 100%

ev, F = 0.0123 cvi` Pvc|

myZivs `ycy‡i evqyi ZvcgvÎv m¤ú„³ Rjxq ev®ú Pvc 0.0123 cvi` Pvc| eq\f(9.25 ( 10(3 
eq \o((,N) mÜ¨vq evqyi ZvcgvÎv 20(C

( evqyi ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc, F = 17.6 ( 10(3 cvi` Pvc

wkwkiv‡¼ m¤ú„³ Rjxq ev‡®úi Pvc, ( = 9.25 ( 10(3 cvi` Pvc
Avgiv Rvwb, R =  eq \f((,F)  ( 100%


 =  eq \f(9.25 ( 10(3,17.6 ( 10(3)  ( 100% = 52.55% < 75%

`ycy‡i †h‡nZz Av‡cw¶K Av`ª©Zv †ewk evZv‡m Rjxq ev‡®úi cwigvYI †ewk ZvB H mgq Nv‡gi ev®úvqb ax‡i n‡e| mÜ¨vq Av‡cw¶K Av`ª©Zv Kg nIqvq evZv‡m Rjxq ev‡®úi cwigvY Kg| ZvB Nv‡gi ev®úvqb `ª“Z nq|

eq \o((((,cÖkœ(19) GKwU CNG PvwjZ hvbevn‡bi 0.5m3 AvqZ‡bi wmwjÛv‡i 300K ZvcgvÎvq CNG mieivn Kiv n‡jv| wmwjÛv‡i M¨v‡mi Pvc 7.5 ( 105 Nm(2 n‡jv| hvbevnbwU 1 NÈv Pjvi ci M¨v‡mi Pvc K‡g 6.25 ( 105Nm(2 n‡jv| wmwjÛv‡ii mnbkxj ZvcgvÎv 600K| 
[wm‡jU miKvwi gwnjv K‡jR, wm‡jU]
K.
cigk~b¨ ZvcgvÎv Kx?
1

L.
GKB ZvcgvÎvq K·evRvi I wm‡jU †÷wWqv‡gi g‡a¨ †KvbwU‡Z dzUej †Ljv Kg KóKi( e¨vL¨v Ki|
2

M.
1 NÈvq hvbevnbwU‡Z e¨en„Z R¡vjvbx M¨v‡mi cwigvY wbY©q Ki| 
3

N.
1 N›Uv hvbevnbwU Pjvi ci Kx cwigvY R¡vjvbx fwZ© Kiv hv‡e hv‡Z wmwjÛviwU we‡ùvwiZ n‡e bv? we‡k­lY Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcgvÎvq ZvwË¡Kfv‡e †Kv‡bv M¨v‡mi AvqZb k~b¨ n‡q hvq ((273(C) Zv‡K cig k~b¨ ZvcgvÎv e‡j|

eq \o((,L) K·evRv‡i evqy‡Z Rjxq ev‡®úi cwigvY †ewk _v‡K| ZvB kix‡i m„wó nIqv Nv‡gi ev®úvqb Kg nq| ZvB dzUej †Ljvi mgq Nvg Kg ïKv‡e, ZvB Nvg ev®úvq‡bi Rb¨ kixi †_‡K Zvc Kg †ei n‡e| Aciw`‡K, wm‡j‡U Rjxq ev®ú Kg _vKvq ev®úvqb cÖwµqv `ª“Z n‡e Ges kixi †_‡K Zvc †ei n‡q hv‡e| ZvB GKB ZvcgvÎvq K·evRvi I wm‡jU †÷wWqv‡gi g‡a¨ wm‡j‡U dzUej †Ljv Kg KóKi|

eq \o((,M) GLv‡b, cÖv_wgK Pvc, P1 = 7.5 ( 105Nm(2
AvqZb, V = 0.5 m3
ZvcgvÎv, T = 300 K

P‚ovš— Pvc, P2 = 6.25 ( 105Nm(2
Avgiv Rvwb,  

P1V = n1RT

ev, n1 =  eq \f(P1V,RT) =  eq \f(7.5 ( 105Nm(2 ( 0.5m3,8.316 Jmol(1 K(1 ( 300K) = 150.312 mol

1 NÈv ci, 


n2 =  eq \f(P2V,RT) =  eq \f(6.25 ( 105 Nm(2 ( 0.5m3,8.316J mol(1 K(1 ( 300K) = 125.26 mol


e¨en„Z R¡vjvwb = n1 ( n2

= 150.312 ( 125.26


= 25.05 mol (Ans.)
eq \o((,N) GLv‡b, Avw` AvqZb, V1 = 0.5 m3

Avw` ZvcgvÎv, T1 = 300K


†kl ZvcgvÎv = mnbkxj ZvcgvÎv, T2 = 600 K


†kl AvqZb, V2 = ?


Avgiv Rvwb, 



 eq \f(V1,T1)  =  eq \f(V2,T2) 


ev, V2 =  eq \f(V1T2,T1) =  eq \f(0.5m3 ( 600K,300K) 


= 1m3

(1m3 R¡vjvwb fwZ© Kiv hv‡e| (Ans.)

eq \o((((,cÖkœ(20) Avgv‡`i evqygÊ‡ji cÖavb Dcv`vb Aw·‡Rb, bvB‡Uªv‡Rb Ges Rjxq ev®ú| bvB‡Uªv‡R‡bi MÖvg AvYweK fi 28 Ges cÖgvY ZvcgvÎv I Pv‡c NbZ¡ 1.25kg/m3| evqygÊ‡ji Mo ZvcgvÎv 30(C| 
[miKvwi wmwU K‡jR, PÆMÖvg]

K.
kw³i mgwefvRb bxwZ eY©bv Ki|
1

L.
evqygÊ‡ji Ae¯’v †Kgb n‡j Gi ZvcgvÎv I wkwkivsK mgvb n‡e?
2

M.
3gm bvB‡Uªv‡R‡bi †gvU MwZkw³ KZ?
3

N.
wek¦ Dòvq‡bi Kvi‡Y evqygÊ‡ji Mo ZvcgvÎv 50% e„w× †c‡j bvB‡Uªv‡Rb M¨vmwU c„w_exi evqygÊ‡j _vK‡e wKbv hyw³mn we‡k­lY Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) kw³i mgwefvRb bxwZwU n‡jv: †Kv‡bv MZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ewÈZ nq Ges cÖwZwU ¯^vaxbZvi gvÎvi kw³i cwigvY =  eq \f(1,2) kT|

eq \o((,L) Avgiv Rvwb, †Kv‡bv Ave× ¯’v‡bi evqy †h ZvcgvÎvq Gi ga¨w¯’Z Rjxq ev®ú Øviv m¤ú„³ nq, Zv‡K Gi wkwkivsK e‡j| evqygÊ‡ji ga¨w¯’Z Rjxq ev®ú Øviv GwU m¤ú„³ n‡j Gi ZvcgvÎv I wkwkivsK mgvb n‡e| G‡¶‡Î evqygÊ‡ji Av‡cw¶K Av`ª©Zv =100%|

eq \o((,M) †`Iqv Av‡Q, bvB‡Uªv‡R‡bi fi, m = 3gm


MÖvg AvYweK fi, M = 28gm


Ges ZvcgvÎv, T = 30(C = 303 K


Rvbv Av‡Q, Av`k© M¨vm aª“eK, R = 8.314 J mole(1K(1

†ei Ki‡Z n‡e, bvB‡Uªv‡R‡bi †gvU MwZkw³, E = ?

Avgiv Rvwb, E =  eq \f(3,2) nRT


= 1.5 (  eq \f(3gm,28gm)  mole ( 8.314 Jmole(1K(1 ( 303K


= 404.9 J (Ans.)

eq \o((,N) Mo ZvcgvÎv ((C) 50% e„w× †c‡j, T = 30(C ( 1.5 = 45(C = (45 + 273)K = 318 K

GB ZvcgvÎvq bvB‡Uªv‡Rb AYyi g~j Mo eM©‡eM, 

Crms =  eq \r(\f(3RT,M))=  eq \r(\f(3 ( 8.314 Jmole(1K(1 ( 318K,28 ( 10(3 Kg))= 532.2 ms(1

wKš‘ f‚c„‡ô gyw³‡eM = 11200 ms(1
myZivs bvB‡Uªv‡Rb AYyi g~j Mo eM©‡eM, f‚c„‡ô gyw³‡e‡Mi Zzjbvq A‡bK Kg e‡j bvB‡Uªv‡Rb M¨vmwU c„w_exi evqygÊ‡j †_‡K hv‡e|

eq \o((((,cÖkœ(21) †Zvgvi GK eÜy XvKv †_‡K †Zvgvi evwo (K·evRvi) †eov‡Z Gj| †m j¶¨ Ki‡jv, Zvi Mv‡q R‡g _vKv Nvg `ª“Z ïKv‡”Q bv hZUv `ª“Z XvKvq ïKv‡Zv| mÜ¨vq wUwf msev‡` †`L‡jv, H w`b K·evRv‡ii evqyi ZvcgvÎv 18.50(C I wkwkivsK 8(C| [8(C, 18(C I 19(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g 8.05 (10(3, 15.48 ( 10(3 I 16.46 ( 10(3mHg]
[miKvwi nvRx gynv¤§` gnmxb K‡jR, PÆMÖvg]

K.
gy³ c_ Kx? 
1

L.
( 273(C ZvcgvÎvi wb‡P M¨v‡mi Aw¯—Z¡ m¤¢e bq-†Kb?
2

M.
DÏxc‡Ki Av‡jv‡K H w`b K·evRv‡ii Av‡cw¶K Av`ª©Zv KZ wQj?
3

N.
H w`b †fv‡ii wkwkivsK KZ n‡e, DË‡ii ¯^c‡¶ hyw³ †`LvI|
4

21 bs cÖ‡kœi DËi

eq \o((,K) cici `ywU msN‡l©i ga¨eZ©x mg‡q GKwU M¨vm AYy M‡o †h `~iZ¡ AwZµg K‡i Zv‡K Mo gy³c_ e‡j|

eq \o((,L) Pvj©‡mi m~Îvbymv‡i, ((C ZvcgvÎvq †h‡Kv‡bv M¨v‡mi AvqZb, V( = Vo  eq \b(1 + \f((,273)) 
Zvn‡j ( = ( 273 ZvcgvÎvq, V( = Vo  eq \b(1 ( \f(273,273)) = 0

A_©vr ( 273(C ZvcgvÎvq ZvwË¡Kfv‡e mKj M¨v‡mi AvqZb k~b¨ nq| cÖK…Zc‡¶ (273(C ZvcgvÎvq †cŠQvi eû c~‡e©B mKj M¨vm R‡g Zi‡j cwiYZ nq| 

eq \o((,M) DÏxcK g‡Z, K·evRv‡i, 

evqyi ZvcgvÎvq (18.5(C) m¤ú„³ ev®úPvc;

F =  eq \b\bc\{(15.48 + \f((16.46 ( 15.48) ( 0.5,(19 ( 18))) ( 10(3 mHgP


= 15.97 ( 10(3 mHgP.


Ges wkwkivs‡K (8(C) m¤ú„³ ev®úPvc, ( = 8.05 ( 10(3 m HgP

†ei Ki‡Z n‡e, Av‡cw¶K Av`ª©Zv, R = ?

Avgiv Rvwb, R =  eq \f((,F) ( 100% =  eq \f(8.05 ( 10(3m HgP,15.97 ( 10(3m HgP) ( 100%


= 50.4% (Ans.)
eq \o((,N) H w`b †fv‡i hw` K·evRv‡i wkwki c‡o _v‡K, Zvn‡j wkwkivsK n‡e evqyi ZvcgvÎvq mgvb| cÖK…Zc‡¶ evqy‡Z Rjxq ev‡®úi cwigvb AcwiewZ©Z _vK‡j wkwkivsK cwieZ©b n‡ebv, Z‡e evqyi ZvcgvÎv K‡g wkwkivs‡K DcbxZ n‡e| evqyi ZvcgvÎv K‡g hLb 8(C n‡e, hLb wkwki cov ïi“ n‡e| evqyi ZvcgvÎv Av‡iv Kg‡Z _vK‡j wkwkivsKI GKB mv‡_ Kg‡Z _vK‡e Ges †ek wKQy Rjxq ev®ú wkwki AvKv‡i S‡o co‡e| Gfv‡e evqyi ZvcgvÎv 8(C-Gi g‡Zv Kg n‡e, wkwkivsKI ZZ Kg‡Z _vK‡e Ges evqy¯’ Rjxq ev®ú Z‡Zv †ewk cwigv‡Y wkwki AvKv‡i evqy †_‡K †ei n‡q hv‡e| 

eq \o((((,cÖkœ(22) †Kv‡bv GKw`b GKwU wm³ evj¦ I ï®‹ evje nvB‡MÖvwgUv‡ii ï®‹ evje I wm³ evje _v‡g©vwgUv‡i h_vµ‡g 33(C Ges 28(C ZvcgvÎv cvIqv †Mj| 32(C Ges 34(C ZvcgvÎvq h_vµ‡g †M­wmqv‡ii Drcv`K 1.61 I 1.63  Ges 24(C, 26(C I 33(C ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc h_vµ‡g 22.38, 25.21 I 37.78mm cvi` Pvc| 
[B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, Kzwgj­v]

K.
cig k~b¨ ZvcgvÎv Kv‡K e‡j?
1

L.
GKB ZvcgvÎvq †hLv‡b Av‡cw¶K Av`ª©Zv †ewk †mLv‡b †ewk A¯^w¯— jvMvi welqwU Av‡jvPbv Ki|
2

M.
DÏxc‡Ki Z_¨ Abyhvqx wkwkivsK KZ?
3

N.
DÏxc‡Ki Z_¨ g‡Z Av‡cw¶K Av`ª©Zv 70% n‡Z n‡j wm³ evj‡ei ZvcgvÎv wbY©q Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) Pvj©‡mi m~Îvbymv‡i ZvwË¡Kfv‡e n‡jI (273(C ZvcgvÎvq †h‡Kv‡bv M¨v‡mi AvqZb k~b¨ nq d‡j G ZvcgvÎv‡K cig k~b¨ ZvcgvÎv e‡j|

eq \o((,L) A¯^w¯— jvMvi welqwU ZvcgvÎvi Ici mivmwi wbf©i K‡i bv, eis Av‡cw¶K Av`ª©Zvi Ici wbf©i K‡i| cwi‡e‡ki ZvcgvÎv †e‡o †M‡j kixi Nvg Drcbœ K‡i Zv ev®úxfe‡bi gva¨‡g †`n n‡Z Zvc eR©b Kivi †Póv K‡i| wKš‘ evZv‡mi Av‡cw¶K Av`ª©Zv †ewk n‡j Lye Aí NvgB evZvm KZ©„K †kvwlZ nq| G‡Z †`n cÖ‡qvRbxq cwigvY Zvc Qvo‡Z bv cvivq Pig A¯^w¯— Abyfe K‡i| myZivs GKB ZvcgvÎvq †hLv‡b Av‡cw¶K Av`ª©Zv †ewk †mLv‡b †ewk A¯^w¯—‡eva nq|

eq \o((,M) nvB‡MÖvwgUv‡ii ï®‹ ev‡íi ZvcgvÎv, (1 = 33(C 


Ges wm³ ev‡j¦i ZvcgvÎv, (2 = 28(C 


evZv‡mi ZvcgvÎvq (33(C) †M­wmqv‡ii Drcv`K, 


G =  eq \f(1.61 + 1.63,2) = 1.62


†ei Ki‡Z n‡e, wkwkiv¼, ( = ?


Avgiv Rvwb, ( = (1 ( G ((1 ( (2)


= 33(C ( 1.62 (33(C ( 28(C)


= 24.9(C (Ans.)
eq \o((,N) evqyi ZvcgvÎvq (33(C)  m¤ú„³ ev®úPvc, F = 37.78 mm HgP


 = 37.78 ( 10(3m HgP

Av‡cw¶K Av`ª©Zv, R = 70% = 0.7 n‡j, 

wkwkivs‡K m¤ú„³ ev®úPvc, ( = R ( F [( R =  eq \f((,F) ]


= 0.7 ( 37.78 ( 10(3 m HgP 


= 26.446 ( 10(3m HgP


= 26.446 mm HgP

awi, wkwkivsK (, Zvn‡j Extrapolation Gi gva¨‡g cvB, 

 eq \f(( ( 26,26 ( 24)  =  eq \f(26.446 ( 25.21,25.21 ( 22.38) 
( ( =  eq \f(26.446 ( 25.21,25.21 ( 22.38) ( 2 + 26 = 26.87(C

myZivs wm³ ev‡j¦i ZvcgvÎv (2 n‡j, ( = (1 ( G((1 ( (2)

ev, G((1 ( (2) = (1 ( ( ev, (1( (2 =  eq \f((1 ( (,G)  

((2 = (1 (  eq \f((1 ( (,G) = 33(C (  eq \f(33(C ( 26.87(C,1.62) = 29.22(C

AZGe, DÏxc‡Ki Z_¨g‡Z Av‡cw¶K Av`ª©Zv 70% n‡Z n‡j wm³ ev‡íi ZvcgvÎv n‡Z n‡e 29.22(C|

eq \o((((,cÖkœ(23) GKwU n«‡`i Zj‡`‡ki ZvcgvÎv 12(C n«`wUi Zj‡`k †_‡K c„‡ô Avmvi d‡j GKwU evqy ey`ey‡`i e¨vm wØ¸Y nq, n«‡`i c„‡ô evqyi Pvc 1.01 (105Pa, ZvcgvÎv 35(C Ges n«‡`i Zj‡`‡k ey`ey‡`i AvqZb 1.0cm3|
[miKvwi ewikvj K‡jR, ewikvj]

K.
Pvj©‡mi m~ÎwU wee„Z Ki|
1

L.
wbæ ZvcgvÎvq I D”P Pv‡c M¨vm †Kb e‡qj I Pvj©‡mi m~Î †g‡b P‡j bv?
2

M.
n«‡`i MfxiZv †ei Ki| ai, n«‡`i cvwbi ZvcgvÎv aª“e|
3

N.
DÏxc‡Ki kZ©vbymv‡i AvqZb cwieZ©b nq wK? we‡k­lY Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) Pvj©‡mi m~ÎwU n‡jv( w¯’i Pv‡c †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb cÖwZ wWMÖx †mjwmqvm ZvcgvÎv n«vm ev e„w×i Rb¨ k~b¨ wWMÖx †mjwmqvm ZvcgvÎvq Gi AvqZ‡bi 1/273 Ask n«vm ev e„w× cvq|

eq \o((,L) e‡qj I Pvj©‡mi m~Î¸‡jv †Kej Av`k© M¨vmmg~n †g‡b P‡j| wbæ ZvcgvÎvq I D”P Pv‡c †Kv‡bv M¨vmB Av`k© M¨vmiƒ‡c AvPiY K‡i bv, ZvB Giv e‡qj Ges Pvj©‡mi m~ÎI †g‡b P‡j bv|
eq \o((,M) †h‡nZz, AvqZb ( e¨vm3, ZvB e¨vm wØ¸Y n‡j AvqZb AvU¸Y nq| A_©vr V1 = 8V2
V1 I V2 h_vµ‡g n«‡`i c„ô‡`‡k I Zj‡`‡k ey`ey‡`i AvqZb|

P1 I P2 n«‡`i h_vµ‡g c„ô †`‡k I Zj‡`‡k Pvc

( = cvwbi NbZ¡ = 1000 kgm–3
h = n«‡`i MfxiZv|

ZvcgvÎv aª“e we‡ePbv Ki‡j,


P2 = P1 + h(g.....(i)


P1V1 = P2 V2
ev, 
P1 ( 8 V2 = P2 V2
ev, 
P2 = 8P1 ........(ii)

(i) I (ii) n‡Z, 8P1 = P1 + h(g

ev, 
7P1 = h(g

( 
h =  eq \f(7 ( 1.01 ( 105Pa,1000 kg.m–3 ( 9.8 ms–2) 

= 72.14 m.
eq \o((,N) e‡qj Ges Pvj©‡mi m~‡Îi mgš^q,  eq \f(P1V1,T1)  =  eq \f(P2V2,T2) 
†hLv‡b, P, V, T–mKj ivwk cwieZ©bkxj|

P1,V1, T1 w`‡q h_vµ‡g n«‡`i c„ô‡`‡k Pvc, AvqZb I cig ZvcgvÎv eySvq| P2, V2, T2 Øviv h_vµ‡g n«‡`i Zj‡`‡k Pvc, AvqZb I cig ZvcgvÎv eySvq|


P2 = 8P1, V2 = 1cm3, T1 = (273 + 35) K = 308K 


T2 = (273 + 12) = 285K

( 
V1 =   eq \f(P2,P1)  ( V2 (   eq \f(T1,T2) 

= 8 ( 1cm3 (   eq \f(308,285) 

= 8.6456 cm3 ( 8cm3
( DÏxc‡Ki kZ©vbymv‡i, ey`ey‡`i AvqZb 8 ¸‡Yi †P‡q †ewk e„w× cv‡e| 

4 ¸Y e„w× cv‡e Pvc n«vm cvIqvi Kvi‡Y| evwKUzKz e„w× cv‡e ZvcgvÎv e„w× cvIqvi Kvi‡Y|

eq \o((((,cÖkœ(24) †Kv‡bv GKw`‡bi †Kv‡bv GK mgq ewikvj I cUzqvLvwji ZvcgvÎv h_vµ‡g 28(C I 30(C Ges wkwkivsK h_vµ‡g 18(C I 19(C|  18(C, 19(C, 28(C I 30(C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc h_vµ‡g 15.5, 17.55, 30.10 I 35.67 mmHgP 28(C ZvcgvÎvq †M­Bmv‡ii Drcv`K 1.67|


[ewikvj miKvwi gwnjv K‡jR, ewikvj]

K.
Mo gy³ c_ Kv‡K e‡j?
1

L.
ev®úvqb I ùzU‡bi g‡a¨ cv_©K¨ wjL|
2

M.
DÏxc‡K Dwj­wLZ w`‡b ewikv‡ji GKwU ï®‹ I wm³ evj¦ Av`ª©Zv gvcK h‡š¿ wm³ evj‡ei ZvcgvÎv †ei Ki|
3

N.
ewikvj I cUzqvLvwji g‡a¨ †Kv_vq H w`b wkwki Rgvi m¤¢vebv †ewk n‡e? we‡k­lY Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) M¨v‡mi AYy¸‡jvi cici `ywU msN‡l©i ga¨eZ©x Mo `~iZ¡‡K Mo gy³c_ e‡j|

eq \o((,L) †h‡Kv‡bv ZvcgvÎvq †Kv‡bv Zi‡ji ¯^Ztù‚Z© ev‡®ú cwiYZ nIqv‡K ev®úvqb e‡j| †Kv‡bv Zij‡K ev‡®ú cwiYZ Kiv‡K ùzUb e‡j|

eq \o((,M) †`Iqv Av‡Q, 


ewikv‡ji wkwkiv¼, ( = 18(C = 291 K


ewikv‡j ï®‹ ev‡j¦i ZvcgvÎv, (1 = 28(C = 301 K


ï®‹ ev‡j¦i ZvcgvÎvq, †M­Bmv‡ii Drcv`K, G = 1.67


wm³ ev‡j¦i ZvcgvÎv, (2 = ?

Avgiv Rvwb,


(1 ( ( = G((1 ( (2)


ev, 301 ( 291 = 1.67 (301 ( (2)


ev,  eq \f(10,1.67)  = 301 ( (2

ev, (2 = 301 (  eq \f(10,1.67) 

ev,  (2 = 295 K = (295 ( 273)(C

( (2 = 22(C (Ans.)

eq \o((,N) †`Iqv Av‡Q,

ewikv‡j wkwkiv‡¼ (18(C) m¤ú„³ Rjxqev‡®ú Pvc, (1 = 15.5mm HgP

ewikv‡j evqyi ZvcgvÎvq (28(C) m¤ú„³ Rjxqev‡®ú Pvc, 

F1 = 30.10 mm HgP

cUzqvLvjx‡Z wkwkiv‡¼ (19(C) m¤ú„³ Rjxq ev‡®ú Pvc, 

(2  = 17.55 mm HgP

cUzqvLvwj‡Z evqyi ZvcgvÎvq (30(C) m¤ú„³ Rjxqev‡®ú Pvc, 

F2 = 35.67 mmHgP

( ewikv‡j Av‡cw¶K Av`ª©Zv, R1 =  eq \f((1,F1) ( 100% =  eq \f(15.5,30.10) ( 100%


 = 51.5%

cUzqvLvjx‡Z Av‡cw¶K Av`ª©Zv R2 =  eq \f((2,F2) ( 100% =  eq \f(17.55,35.67) ( 100%


= 49.2%

myZivs, evqyi ZvcgvÎvq †Kv‡bv ¯’v‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxqev®ú cÖ‡qvRb Zvi kZKiv 51.5 fvM ewikv‡ji evqy‡Z Dcw¯’Z Av‡Q Ges GKB †¶‡Î cUzqvLvwj‡Z kZKiv 49.2 fvM Rjxqev®ú Av‡Q| G Kvi‡Y H w`b ewikv‡j wkwki Rgvi m¤¢vebv †ewk| 

eq \o((((,cÖkœ(25) iwng †Kv‡bv GKw`b `ycy‡ii evqyi ZvcgvÎv 30(C, wkwkivsK 19.4(C wbY©q Ki‡jv| H w`b we‡K‡j evqyi ZvcgvÎv 23(C G †b‡g G‡j iwn‡gi A¯^w¯— jv‡M| wewfbœ ZvcgvÎvq m¤ú„³ ev®úPvc wbæiƒc|

	ZvcgvÎv ((C)
	m¤ú„³ Rjxq ev®úPvc (mHg)

	19
	8.92 ( 10(3

	20
	9.22 ( 10(3

	23
	20.24 ( 10(3

	30
	29.92 ( 10(3


[ewikvj g‡Wj ¯‹zj GÛ K‡jR, ewikvj]

K.
M¨vmxq c`v‡_©i †¶‡Î msKU ZvcgvÎv Kv‡K e‡j?
1

L.
kxZKv‡j †fRv Kvco `ª“Z ïKvq †Kb?
2

M.
`ycy‡ii ZvcgvÎvq Av‡cw¶K Av`ª©Zv KZ?
3

N.
iwng `ycyi A‡c¶v weKv‡j A¯^w¯— †eva Ki‡jv †Kb? we‡k­lY Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) m‡e©v”P †h ZvcgvÎvq _vK‡j GKwU M¨vm‡K ïaygvÎ Pvc cÖ‡qv‡M Zi‡j cwiYZ Kiv hvq Zv‡K H M¨v‡mi msKU ZvcgvÎv e‡j|

eq \o((,L) †fRv Kvco ïKv‡bv A_©vr †fRv Kvc‡oi ga¨w¯’Z cvwbi ev®úvqb wbf©i K‡i Av‡cw¶K Av`ª©Zv Z_v evqygÊ‡ji Rjxqev‡®úi Ici| kxZKv‡j evqy‡Z Rjxqev‡®úi cwigvY Kg _v‡K, d‡j ev®úvqb †ewk nq| GB Kvi‡Y kxZKv‡j †fRv Kvco `ª“Z ïKvq|

eq \o((,M) Avgiv Rvwb,

	R0 =  eq \f((,F) ( 100%


=  eq \f(9.04 ( 10(3,29.92 ( 10(3)  ( 100%


= 30.21%
	GLv‡b, 

`ycy‡i evqyi ZvcgvÎvq 30(C ev®úPvc, F = 29.92 ( 10(3 mHg

wkwkivs‡K 19.4(C ZvcgvÎvq ev®úPvc, ( = [8.92 + (9.22 ( 8.92) ( 0.4] ( 10(3mHgP = 9.04 ( 10(3 mHg
( `ycy‡ii Av‡cw¶K Av`ª©Zv, R0 = ? 


eq \o((,N) Avgiv Rvwb,

	Ra =  eq \f((,F) ( 100%


=  eq \f(9.04 ( 10(3,20.24 ( 10(3)  ( 100%


= 44.66%
	GLv‡b, we‡K‡j

evqyi ZvcgvÎvq ev®úPvc, 

F = 20.24 ( 10(3 mHg

wkwkivs‡Ki ZvcgvÎvq ev®úPvc 

( = 9.04 ( 10(3 mHg

we‡K‡j Av‡cw¶K Av`ª©Zv, Ra = ? 



( we‡K‡ji Av‡cw¶K Av`ª©Zv (Ra = 44.66%) mKv‡ji Av‡cw¶K Av`ª©Zv (R0 = 30.21%) †_‡K †ewk, ZvB iwng `ycyi A‡c¶v weKv‡j †ewk A¯^w¯— †eva Ki‡e|

eq \o((((,cÖkœ(26) AvenvIqv Awd‡mi GKwU ZvwjKv †_‡K h‡kvi kn‡ii GK w`‡bi wbæewY©Z K‡qKwU Z_¨ cvIqv †Mj|

	mgq
	ZvcgvÎv
	wkwkiv¼
	Av: Av`ª©Zv
	17(C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc

(mm Hg)
	22(C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc

(mm Hg)

	`ycyi
	32(C
	17(C
	80%
	13.63 ( 10(3
	19.83 ( 10(3

	weKvj
	22(C
	17(C
	
	
	


[miKvwi Gg Gg K‡jR, h‡kvi]

K.
Av`k© M¨v‡mi †¶‡Î Pvcxq m~Î wee„Z Ki|
1

L.
†h mg‡q GKwU evqyPvcgvb h‡š¿i cvi` ¯—‡¤¢i D”PZv Kg nq, ZLb H ¯’v‡b GKwU Av`ª© I ï®‹ evj¦ Av`ª©ZvgvcK h‡š¿i cvi` ¯—¤¢Ø‡qi D”PZvi cv_©K¨ Kg nq bv †ewk nq Zv KviYmn e¨vL¨v Ki|
2

M.
`ycy‡i evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc KZ?
3

N.
`ycy‡ii †P‡q mÜ¨vq Mv‡qi Nvg `ª“Z ïKv‡e wKbv DÏxc‡Ki Av‡jv‡K MvwYwZKfv‡e e¨vL¨v Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) w¯’i AvqZ‡b †Kv‡bv wbw`©ó f‡ii M¨v‡mi Pvc 0(C †_‡K cÖwZ wWMÖx †mjwmqvm e„w× ev n«v‡mi Rb¨ Gi 0(C ZvcgvÎvq Pv‡ci  eq \f(1,273)  Ask h_vµ‡g e„w× ev n«vm cvq| GwUB Pv‡ci m~Î|

eq \o((,L) †h mg‡q GKwU evqy Pvcgvb h‡š¿i cvi` ¯—‡¤¢i D”PZv Kg nq, ZLb H ¯’v‡b GKwU Av`ª© I ï®‹ evj¦ Av`ª©ZvgvcK h‡š¿i cvi` ¯—¤¢Ø‡qi D”PZvi cv_©K¨ †ewk n‡e|

KviY evqyPvcgvb h‡š¿i cvi` ¯—‡¤¢i D”PZv Kgv gv‡b evqy‡Z Rjxqev‡®úi Pvc Kgv Z_v Rjxqev‡®úi Dcw¯’wZ Kg| d‡j H ¯’v‡b evqyi Av‡cw¶K Av`ª©Zv Kg| d‡j Av`ª© evj¦ mswk­ó Zij `ª“Z ev®úvwqZ n‡e d‡j Av`ª© ev‡íi ZvcgvÎv Kg‡e| A_©vr Av`ª© I ï®‹ ev‡íi cvi` ¯—¤¢Ø‡qi D”PZvi cv_©K¨ †ewk n‡e|

eq \o((,M) `ycy‡ii evqyi ZvcgvÎv  = 32(C

wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc,  ( = 13.63 ( 10(3mmHg.

Av‡cw¶K Av`ª©Zv, R = 80%

Avgiv Rvwb, R=  eq \f((,F)  ( 100%


ev, 80% =  eq \f(13.63 (10(3,F)  ( 100%


( F= 17.03 ( 10(3 mmHg eq\f((,F)  

myZivs `ycy‡i evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc 17.03 ( 10(3mm (Ans.)

eq \o((,N) †`Iqv Av‡Q, `ycy‡ii Av`ª©Zv = 80%

Avevi, weKv‡ji ZvcgvÎvq (22(C) m¤ú„³ Rjxq ev®ú Pvc 


= 19.83 ( 10(3 m Hg

weKv‡ji ZvcgvÎvq wkwkiv¼ = 17(C

Avevi, 17(C ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc = 13.63 ( 10(3 m Hg(
GLb, weKv‡j Av‡cw¶K Av`ª©Zv,

 R =  eq \f(wkwkiv‡¼ m¤•„³ ev®•Pvc,evqyi ZvcgvÎvq m¤•„³ ev®•Pvc) ( 100%


=  eq \f(13.63 ( 10(3,19.83 ( 10(3) ( 100% = 68.73%

AZGe, weKv‡ji Av‡cw¶K Av`ª©Zv `ycy‡ii †P‡q Kg| 

Avevi Avgiv Rvwb, Av‡cw¶K Av`ª©Zv Kg n‡j Nvg `ª“Z ïKvq Ges Av‡cw¶K Av`ª©Zv †ewk n‡j Nvg ax‡i ïKvq| AZGe, `ycy‡ii †P‡q mÜ¨vq Nvg ZvovZvwo ïKv‡e| 

eq \o((((,cÖkœ(27) GKB AvqZ‡bi `ywU wmwjÛvi wb‡q Dnv‡Z 72 cm cvi` Pv‡c GKwU‡Z 20g Aw·‡Rb Ges AciwU‡Z wKQy cwigvY nvB‡Wªv‡Rb †bqv nj| 27(C ZvcgvÎvq M¨vm AYy¸‡jv QyUvQywU KiwQj|
[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
wkwkivsK Kv‡K e‡j?
1

L.
kw³i mgwefvRb bxwZ e¨vL¨v Ki|
2

M.
wmwjÛv‡i Aw·‡R‡bi AvqZb KZ?
3

N.
Dfq cv‡Îi M¨v‡mi MwZkw³ mgvb wKbv-MvwYwZK hyw³ `vI| 
4

27 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcgvÎvi †Kv‡bv wbw`©ó AvqZ‡bi evqy Gi g‡a¨ Aew¯’Z Rjxqev®ú Øviv m¤ú„³ nq, †mB ZvcgvÎv‡K wkwkiv¼ e‡j|

eq \o((,L) kw³i mgwefvRb bxwZ : †Kv‡bv MZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ewÈZ nq Ges cÖwZ ¯^vaxbZvi gvÎvi kw³i cwigvY  =  eq \f(1,2)  kT|

Avgiv Rvwb, GK cvigvYweK M¨v‡mi GKwU AYyi ¯^vaxbZvi gvÎv 3| AZGe, GB m~Îvbyhvqx GKwU AYyi Mo kw³ =  eq \f(3,2) kT| 

wØcvigvYweK M¨v‡mi ¯^vaxbZvi gvÎv 5| 

AZGe, wØcigvYweK cÖwZwU AYyi Mo kw³ =  eq \f(5,2) kT|

eq \o((,M) GLv‡b, Pvc, P = 72 cm =  eq \f(72,76)  atm =  eq \f(18,19) atm


ZvcgvÎv, T = 27(C  = (27 + 273) K = 300 K


†gvjvi M¨vm aª“eK, R = 0.0821 L atm K(1

Aw·‡R‡bi fi, W = 20 g


Aw·‡R‡bi AvYweK fi, M = 32g


AvqZb, V = ?

Avgiv Rvwb,


n †gv‡ji Rb¨, 
PV = nRT


ev, PV =  eq \f(w,M) RT


ev, V =  eq \f(wRT,M P) 

=  eq \f((20g) ( (0.0821 L atm K(1) ( (300 K),(32g) (  


( V = 16.25 L (Ans.)

eq \o((,N) GLv‡b, 

Aw·‡R‡bi fi = 20g 

( Aw·‡R‡bi †gvj msL¨v, no =  eq \f(20g,32g)  = 0.625 mol

ZvcgvÎv, T = 27(C = 300 K

( Aw·‡R‡bi MwZkw³ =  eq \f(3,2) nRT


=  eq \f(3,2)  ( 0.625 ( 8.314 Jkg(1k(1 ( 300 K


= 2338.31 J


nvB‡Wªv‡R‡bi †¶‡Î, 


AvqZb, V = 16.25 L


Pvc, P = 72 cm =  eq \f(72,76)  atm =  eq \f(18,19)  atm


M¨vm aª“eK, R = 0.0821 Latmk(1

ZvcgvÎv, T = 27(C  = 300 K


†gvj msL¨v, nH = ?

Avgiv Rvwb, 


PV = nRT

ev, 
 eq \f(18,19) atm ( 16.25 L = nH ( 0.0821 L atm K(1 ( 300 K

( 
nH = 0.625 mol.

( nvB‡Wªv‡R‡bi MwZkw³ =  eq \f(3,2) nHRT



=  eq \f(3,2)  ( 0.625 ( 8.314 Jmole(1 K(1 ( 300 K


= 2338.31 J.

A_©vr MvwYwZK we‡k­l‡Y †`Lv hvq, †h GKB AvqZ‡bi cv‡Îi Rb¨ nvB‡Wªv‡Rb I Aw·‡Rb M¨v‡mi MwZkw³ mgvb n‡e| (Ans.)

eq \o((((,cÖkœ(28) bqbcvj 5L M¨vmc~Y© GKwU †ejyb wb‡q n«‡`i Zj‡`‡k bvg‡jb| n«‡`i Zj‡`‡k †ejybwU 1L AvqZb aviY K‡i| n«‡`i MfxiZv 40.8m  Ges †ejybwUi m‡e©v”P aviY ¶gZv 8L|


[Lyjbv cvewjK K‡jR, Lyjbv]
K.
RoZvi åvgK Gi msÁv `vI|
1

L.
M¨v‡mi Nb‡Z¡i n«vm e„w×‡Z Mogy³ c‡_i Kxiƒc cwieZ©b n‡e, e¨vL¨v Ki|
2

M.
n«‡`i Zj‡`‡k evqygÊjxq Pvc KZ?
3

N.
n«‡`i Zj‡`‡k hw` †ejybwU‡Z M¨vm f‡i AvqZb 2L Kiv nq Z‡e bqbcvj hLb n«‡`i DcwiZ‡j Av‡m ZLb †ejybwU A¶Z _vK‡e wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv wbw`©ó mij‡iLv †_‡K †Kv‡bv `„p e¯‘i cÖ‡Z¨KwU KYvi j¤^ `~i‡Z¡i eM© Ges G‡`i cÖ‡Z¨‡Ki f‡ii ¸Yd‡ji mgwó‡K H mij‡iLvi mv‡c‡¶ H e¯‘i RoZvi åvgK e‡j|

eq \o((,L) Mogy³ c_ msµvš— K¬vwmqv‡mi mgxKiYwU n‡jv: ( =  eq \f(1,\r(2)((2n) ; GLv‡b ( n‡jv AYyi e¨vm hv mywbw`©ó| 

myZivs ( (  eq \f(1,n) ; NbZ¡ evo‡j GKK AvqZ‡b AYyi msL¨v (n) evo‡e, ZLb Mo gy³ c‡_i gvb Kg‡e| wecixZµ‡g, NbZ¡ Kg‡j Mo gy³c‡_i gvb evo‡e| 

eq \o((,M) †`Iqv Av‡Q,
n«‡`i MfxiZv, h = 40.8m


Rvbv Av‡Q, cvwbi NbZ¡, ( = 1000 kgm(3

evqygÊjxq Pvc, P = 101325 Nm(2

†ei Ki‡Z n‡e, n«‡`i Zj‡`‡k Pvc, P( = ?

Avgiv Rvwb, n«‡`i Zj‡`‡k Pvc, P( = evqygÊjxq Pvc + cvwbi Pvc


= P + h(g 


= 101325 Nm(2 + 40.8m ( 1000 kgm(3 ( 9.8 ms(2


= 501165 Nm(2 (Ans.)
eq \o((,N) n«‡`i c„ô‡`‡k Ges Zj‡`‡k †ejy‡bi AvqZ‡bi AbycvZ =  eq \f(5L,1L) = 5
ZvcgvÎv I evqygÊjxq Pvc AcwiewZ©Z _vK‡j †ejy‡bi AvqZ‡bi GB AbycvZ AcwiewZ©Z _vK‡e|

myZivs n«‡`i Zj‡`‡k †ejybwU‡Z AwZwi³ M¨vm f‡i Gi AvqZb 2L Kiv n‡j c„ô‡`k ch©š— Avm‡Z Avm‡Z Gi AvqZb †e‡o `uvov‡e = 5 ( 2L = 10 L

wKš‘ †ejybwUi m‡e©v”P aviY¶gZv 8L 

myZivs †ejybwU hLb n«‡`i DcwiZ‡j Av‡m ZLb †ejybwU A¶Z _vK‡e bv|

eq \o((((,cÖkœ(29) GKwU n«‡`i Zj‡`‡ki cvwbi ZvcgvÎv 14(C| n«‡`i Zj‡`k †_‡K Dc‡ii c„‡ô Avmvi d‡j GKwU evZv‡mi ey`ey‡`i e¨vm wØ¸Y nq| n«‡`i c„‡ô evqyi Pvc 1.01 ( 105Pa| n«‡`i DcwiZ‡j ZvcgvÎv 35(C Ges n«‡`i Zj‡`‡k ey`ey‡`i AvqZb 1cm3|
[weGGd kvnxb K‡jR, h‡kvi]

K.
kw³i mgwefvRb bxwZ Kv‡K e‡j?
1

L.
†Kv‡bv ¯’v‡bi Av‡cw¶K Av`ª©Zv 30% ej‡Z Kx eyS?
2

M.
DÏxc‡Ki kZ© Abymv‡i ey`ey‡`i AvqZ‡bi cwieZ©b n‡e wK? MvwYwZK we‡k­l‡Y AvqZb †ei Ki|
3

N.
DÏxc‡Ki n«‡`i ZvcgvÎv AcwiewZ©Z _vK‡j n«‡`i MfxiZv KZ?
4

29 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ZvcMZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ewÈZ nq Ges cÖwZwU ¯^vaxbZvi gvÎvi kw³i cwigvY =  eq \f(1,2) kT|

eq \o((,L) †Kv‡bv wbw`©ó ZvcgvÎvq GKwU wbw`©ó AvqZ‡bi evqy‡Z †h cwigvY Rjxq ev®ú _v‡K Ges H ZvcgvÎvq H AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxq ev‡®úi cÖ‡qvRb nq Zv‡`i AbycvZ‡K Av‡cw¶K Av`ª©Zv e‡j|

myZivs †Kv‡bv ¯’v‡bi Av‡cw¶K Av`ª©Zv 30% ej‡Z eySvq, H ¯’v‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxq ev®ú cÖ‡qvRb Zvi 30 kZvsk Rjxq ev®ú H ¯’v‡bi evqy‡Z we`¨gvb|

eq \o((,M) ey`ey‡`i AvqZb ZvcgvÎvi mgvbycvwZK Ges Pv‡ci e¨¯—vbycvwZK| †h‡nZz n«‡`i Zj‡`k A‡c¶v c„ô‡`‡k ZvcgvÎv †ewk Ges Pvc Kg, ZvB ejv hvq, Zj‡`k †_‡K c„ô‡`‡k Avm‡j ey`ey‡`i AvqZ‡bi cwieZ©b NU‡e (e„w× cv‡e)|

ey`ey‡`i ev †Mvj‡Ki AvqZ‡bi V =  eq \f(1,6) (d3 m~Îvbymv‡i V ( d3
myZivs e¨vm (d) wØ¸Y n‡j AvqZb c~‡e©i Zzjbvq 23 ev 8 ¸Y n‡e| 

†h‡nZz n«‡`i Zj‡`‡k ey`ey‡`i AvqZb, V1 = 1 cm3
myZivs n«‡`i c„ô‡`‡k ey`ey‡`i AvqZb, V2 = 8V1 = 8 ( 1cm3 = 8cm3 (Ans.)

eq \o((,N) awi, n«‡`i MfxiZv h


n«‡`i c„ô‡`‡k Pvc, P2 = 1.01 ( 105Pa n‡j Zj‡`‡k Pvc, 


P1 = P2 + h(g [( = cvwbi NbZ¡]


n«‡`i me©Î ZvcgvÎv GKBiƒc n‡j e‡q‡ji m~Îvbymv‡i, 


P1V1 = P2V2

ev, (P2 + h(g)V1 = P2.8V1

ev, h(g = 8P2 (P2 = 7P2

(h =  eq \f(7P2,(g) =  eq \f(7 ( 1.01 ( 105 Pa,1000 kgm(3 ( 9.8ms(2) = 72.14 m

myZivs n«‡`i MfxiZv 72.14m

eq \o((((,cÖkœ(30) 2 ( 10(2m3 AvqZb wewkó GKwU wmwjÛvi 300 K ZvcgvÎvq GKRb †ivMxi e¨env‡ii Rb¨ mieivn Kiv n‡jv| wmwjÛviwU‡Z 3 ( 105 Pa Pv‡c Aw·‡Rb M¨vm ivLv Av‡Q| k¦vm Kó nIqvq †ivMxwU wKQy cwigvY Aw·‡Rb M¨vm e¨envi Kivq wmwjÛv‡ii Pvc wb‡`©kK hš¿ 2 ( 105 Pa wb‡`©k K‡i| wmwjÛviwUi mnbkxj ZvcgvÎv 573K| [miKvwi AvKei Avjx K‡jR, Dj­vcvov, wmivRMÄ]

K.
¯^vfvweK Pvc Kv‡K e‡j?
1

L.
w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY mnM  eq \f(1,273) /(C ej‡Z wK eyS?
2

M.
DÏxc‡K e¨en„Z Aw·‡R‡bi cwigvY KZ?
3

N.
DÏxc‡K ewY©Z wmwjÛviwUi Pvc 3 ( 105 Pa G AcwiewZ©Z †i‡L Kx cwigvY Aw·‡Rb cÖ‡ek Kiv‡bv wbivc`?
4

30 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ¯’v‡b 76cm evqygÊjxq cvi` Pvc‡K H ¯’v‡bi ¯^vfvweK Pvc ejv nq|

eq \o((,L) w¯’i AvqZ‡b M¨v‡mi Pvc cÖmviY mnM  eq \f(1,273) /(C ej‡Z †evSvq AvqZb w¯’i †i‡L 0(C ZvcgvÎvi wbw`©ó f‡ii 1Pa Pv‡ci M¨v‡mi ZvcgvÎv 1(C evo‡j Gi Pvc  eq \f(1,273) Pa cwigvY ev‡o|

eq \o((,M) GLv‡b, Avw` AvqZb, V1 = 2 ( 10(2m3

Avw` Pvc, P1 = 3 ( 105 Pa


ZvcgvÎv, T1 = 300 K


cwiewZ©Z Pvc, P2 = 2 ( 105 Pa


awi, Avw` †gvj msL¨v = n1

cwiewZ©Z †gvj msL¨v = n2

( n1 =  eq \f(P1V1,RT) Ges n2 =  eq \f(P2V2,RT) 
G‡¶‡Î, V1 = V2 = V

(n1 =  eq \f(P1V,RT)  Ges n2 =  eq \f(P2V,RT) 
( †ivMxi e¨en„Z †gvj msL¨v = n1 ( n2


=  eq \f(P1V,RT) (  eq \f(P2V,RT) 


= (P1 ( P2)  eq \f(V,RT) 


= (3 ( 105 Pa ( 2 ( 105 Pa)  eq \f(2 ( 10(2m3,8.314 J mol(1K(1 ( 300 K) 


= 0.8018


( e¨en„Z O2 Gi fi = (n ( M


= 0.8018 ( 32gm [O2 Gi †gvjvi fi 32 gm]


= 0.8018 ( 32 ( 10(3kg


= 0.0257 kg (Ans.)

eq \o((,N) wmwjÛv‡i Aw·‡Rb cÖ‡ek Kiv‡bvi d‡j Aw·‡R‡bi AvqZb e„w× cv‡e| Pvc AcwiewZ©Z _vKvq AvqZb e„w×i mv‡_ mv‡_ Gi ZvcgvÎv e„w× †c‡Z _v‡K| G‡¶‡Î ZvcgvÎv mnbkxj ZvcgvÎvi †ewk nIqv hv‡e bv|

†`qv Av‡Q, Avw` AvqZb, V1 = 2 ( 10(2 m3

Avw` ZvcgvÎv, T1 = 300 K


†kl ZvcgvÎv = mnbkxj ZvcgvÎv = 573 K


†kl AvqZb, V2 = ?

Avgiv Rvwb,  eq \f(V1,T1) =  eq \f(V2,T2) 

ev, V2 =  eq \f(V1T2,T1)  =  eq \f(2 ( 10(2m3 ( 573 K,300 K) 

= 3.82 ( 10(2m3
( DÏxc‡K ewY©Z wmwjÛviwUi Pvc AcwiewZ©Z †i‡L AwZwi³ (3.82 ( 10(2 (2 ( 10(2)m3 cwigvY ev, 1.82 ( 10(2m3 Aw·‡Rb wbivc‡` cÖ‡ek Kiv‡bv hv‡e|

eq \o((((,cÖkœ(31) 5L M¨vm c~Y© GKwU †ejyb‡K †U‡b GKRb Wzeyix GKwU n«‡`i Zj‡`‡k wb‡q †M‡jb| n«‡`i Zj‡`‡k †ejybwU 1L AvqZb aviY K‡i| AZtci Wzeywi Zj‡`‡k †ejybwU‡Z AviI 1L M¨vm c~Y© Kij| Ges †ejybwU cvwbi Dc‡i †Zvjv ïi“ Kij| †ejybwUi m‡e©v”P cÖmviY ¶gZv 9L| n«‡`i MfxiZv 40.8m|

[VvKziMuvI miKvwi gwnjv K‡jR, VvKziMuvI]

K.
Zvr¶wYK †eM Kv‡K e‡j?
1

L.
w¯’i Mvox‡Z e‡m _vKv Av‡ivnx Mvox‡K †V‡j MwZkxj Ki‡Z cv‡i bv †Kb?
2

M.
DÏxc‡K evqygÊjxq Pvc wbY©q Ki|
3

N.
Wzeyix wK †ejybwU‡K A¶Z Ae¯’vq cvwbi Dc‡i Zzj‡Z cvi‡e( MvwYwZKfv‡e we‡k­lY Ki|
4

31 bs cÖ‡kœi DËi

eq \o((,K) mg‡qi e¨eavb k~‡b¨i KvQvKvwQ n‡j mg‡qi mv‡_ e¯‘i mi‡Yi nvi‡K Zvr¶wYK †eM e‡j|

eq \o((,L) w¯’i Mvwo‡Z e‡m _vKv Av‡ivnx Mvoxi †Kv‡bv As‡ki Dci (†hgb w÷qvwis) m¤§yL w`‡K ÔwµqvejÕ cÖ‡qvM Ki‡jI Mvwoi Aci As‡ki Dci (†hgb Mvwoi †g‡S ev mxU) wcV ev cv w`‡q wµqve‡ji mggv‡bi ÔcÖwZwµqv ejÕ cÖ‡qvM Ki‡Z eva¨| G‡Z Mvwoi `ywU wfbœ As‡ki Ici mgvb gv‡bi ÔwµqvÕ I ÔcÖwZwµqvÕ ej cÖhy³ nIqvq Mvwoi Ici jwäej k~b¨ nq| G Kvi‡Y w¯’i Mvwo‡Z e‡m _vKv Av‡ivnx Mvwo‡K †V‡j MwZkxj Ki‡Z cv‡i bv|

eq \o((,M) cvwbi DcwiZ‡j Pvc, P1 = Pa

AvqZb, V1 = 5L


cvwbi wb‡P Pvc, P2 = Pa + Pw

AvqZb, V2 = 1 L


Avgiv Rvwb, 


P1V1 = P2V2

ev, Pa.5L = (Pa + Pw) ( 1 L


ev, 5Pa = Pa + Pw

ev, 4Pa = h(g 


ev, Pa =  eq \f(h(g,4) 

=  eq \f(40.8m ( 1000 kgm(3 ( 9.8ms(2,4) 

=  99960 Nm(2 (Ans.)

eq \o((,N) cwiewZ©Z Ae¯’vq,


cvwbi Zj‡`‡k AvqZb, V1 = 1L + 1 L = 2L


Pvc, P1 = Pa + Pw
cvwbi Dcwi‡`‡k AvqZb, V2 = ?


Pvc, P2 = Pa
Avgiv Rvwb,


P1V1 = P2V2

ev, (Pa + Pw) ( 2 = P1 ( V2

ev, V2 =  eq \f(2(Pa + Pw),Pa)


=  eq \f(2(99960 + 40.8 ( 1000 ( 9.8),99960) 


= 10 L


†h‡nZz, 10 L > 9 L

myZivs, A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e bv, Zvi Av‡MB †d‡U hv‡e|

eq \o((((,cÖkœ(32) GKw`b mKv‡j wgZz ¯‹z‡j hvevi c‡_ GKwU n«‡`i cvk w`‡q †nu‡U hvIqvi mgq j¶¨ Kij n«‡`i ¯^”Q cvwbi Zj‡`k †_‡K evqy ey`ey` cvwbi DcwiZ‡j Avm‡Q| cvwbi Dc‡i G‡m ey`ey`wU eo AvKvi aviY K‡i‡Q| [cvwbi DcwiZ‡j ey`ey`wUi AvKvi  5 ¸Y Ges evqygÊ‡ji Pvc wQj 105 Nm(2] wKš‘ c‡ii w`b wgZz j¶¨ Ki‡jv †h, cvwbi DcwiZ‡j ey`ey‡`i AvKvi n‡q‡Q 4  eq \f(1,2) ¸Y|


[ivRevox miKvwi gwnjv K‡jR, ivRevox]

K.
ev®ú Kv‡K e‡j?
1

L.
†gNjv ivwÎ A‡c¶v †gNnxb iv‡Z wkwki †ewk R‡g †Kb?
2

M.
DÏxc‡K cÖ`Ë Z_¨vbymv‡i wgZzi †`Lv n«‡`i MfxiZv wbY©q Ki|
3

N.
`yB w`‡b ey`ey‡`i AvKvi `yB iKg nIqvi †hŠw³K KviY we‡k­lY Ki|
4

32 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv M¨vmxq c`v‡_©i ZvcgvÎv Gi µvwš— ZvcgvÎv A‡c¶v Kg n‡j Zv‡K ev®ú e‡j| 

eq \o((,L) †gNnxb ivwÎ‡Z f‚-c„ô Zvc wewKiY K‡i VvÊv n‡Z _v‡K Ges cwi‡k‡l Ggb GKwU ZvcgvÎvq DcbxZ nq hLb evZvm Rjxq ev®ú Øviv m¤ú„³ nq Ges Rjxq ev®ú Nbxf‚Z n‡q wkwki R‡g|

wKš‘ AvKvk †gNv”Qbœ n‡j f‚-c„ô Zvc wewKiY K‡i VvÊv n‡Z cv‡i bv| KviY †gN Zvc‡ivax c`v_© e‡j f‚-c„ô n‡Z wewKiYRwbZ Zvc mÂvwjZ n‡Z cv‡i bv| d‡j f‚-c„ô msjMœ evqygÛj VvÊvI nq bv Ges wkwki R‡g bv|

eq \o((,M) Avgiv Rvwb,

	P1V1 = P2V2
ev, (Pa + Pw)V = Pa.5V

ev, Pa + Pw = 5Pa
ev, 4Pa = Pw 


 = h(g

( h 
=  eq \f(4Pa,(g) 

=  eq \f(4 ( 105 Nm(2,1000 kgm(3 ( 9.8ms(2) 
( h
= 40.81 m (Ans.)
	GLv‡b, 

n«‡`i Zj‡`‡k ey`ey‡`i AvqZb, V1 = V

Pvc, P1 = Pa + Pw
evqygÊ‡ji Pvc, Pa = 105 Nm(2
cvwbi Pvc = Pw
n«‡`i Dcwi‡`‡k AvqZb, V2 = 5V

Pvc, P2 = Pa


eq \o((,N) `yB w`‡b `yB iKg ZvcgvÎv n‡Z cv‡i| Z‡e n„‡`i Zj‡`‡k ey`ey‡`i AvqZ‡bi Zzjbvq c„ô‡`‡k ey`ey‡`i AvqZb KZ¸Y n‡e Zv wbf©i K‡i Zj‡`k I c„ô‡`‡k Pv‡ci Abycv‡Zi Ici| KviY wbw`©ó w`‡b n«‡`i me©Î ZvcgvÎv GKB _v‡K| myZivs `yB w`‡b ey`ey‡`i AvqZ‡bi Abycv‡Zi `yB iKg gvb (5 ¸Y I 4 eq \f(1,2) ¸Y) cvIqvi m¤¢ve¨ KviY : evqyPv‡ci cwieZ©b A_ev n«‡`i MfxiZvi cwieZ©b|

cieZ©x w`‡b evqygÊjxq Pvc P2 n‡j P1V1 = P2V2
ev, (P2 + h(g)V1 = P2 ( 4.5V1 ev, 3.5P2 = h(g

( P2 =  eq \f(h(g,3.5) =  eq \f(40.81m ( 1000 kgm(3 ( 9.8 ms(2,3.5) = 114268Nm(2
>> 101325 Nm(2
evqygÊjxq Pv‡ci m‡e©v”P gvb 101325Nm(2 Gi KvQvKvwQ| ZvB evqygÊjxq Pvc 114268Nm(2 n‡Z cv‡i bv|

g‡b Kwi, n«‡`i MfxiZvi cwieZ©b N‡U‡Q| cieZ©x w`‡b n«‡`i MfxiZv h( n‡j, (P2 + h((g)V1 = P2 ( 4.5V1 ev, 3.5P2 = h((g

( h( =  eq \f(3.5P2,(g) =  eq \f(3.5 ( 101325 Nm(2,1000kg/m3 ( 9.8m/s2) = 36.1875m

myZivs †Kv‡bv †fŠZ cÖwµqvq n«‡`i MfxiZv n«vm †c‡q 36.1875m-G DcbxZ n‡q‡Q|

eq \o((((,cÖkœ(33) GKwU jeYv³ n«‡`i Zj‡`‡ki ZvcgvÎv 260K Ges n«‡`i cvwbi NbZ¡ 1200kg/m3| n«‡`i Zj‡`k †_‡K cvwbi DcwiZ‡j Avmvq GKwU evqy ey`ey‡`i e¨vm wØ¸Y nq| n«‡`i DcwiZ‡j evqyi Pvc 105N/m2 Ges ZvcgvÎv 300K|


[mybvgMÄ miKvwi K‡jR, mybvgMÄ]

K.
w¯’wZ¯’vcK mxgv Kx?
1

L.
iv¯—vi e¨vswKs ej‡Z Kx eyS-e¨vL¨v Ki|
2

M.
DÏxc‡K D‡j­wLZ n«‡`i MfxiZv wbY©q Ki|
3

N.
hw` n«‡`i ZvcgvÎv aª“eK _v‡K Ges n«`wU wgVv cvwbi nq Z‡e n«‡`i MfxiZvi Kxiƒc cwieZ©b n‡e( MvwYwZK hyw³mn e¨vL¨v Ki|
4

33 bs cÖ‡kœi DËi

eq \o((,K) †h mxgvi g‡a¨ †Kv‡bv e¯‘i Dci evwn¨K ej cÖ‡qv‡M weK…Z Ki‡j weK…Z e¯‘wU Avevi c~‡e©i Ae¯’vq wd‡i Av‡m, †mB mxgv‡K H e¯‘i w¯’wZ¯’vcK mxgv e‡j|

eq \o((,L) †Kv‡bv Mvwo e„ËvKvi c‡_ euvK †bevi mgq MwZ RoZvi Kvi‡Y Mvwo eµc‡_i ¯úk©K eivei P‡j hvIqvi cÖeYZv †`Lvq| G `yN©Ubv Gov‡bvi Rb¨ †K›`ªgyLxi e‡ji cÖ‡qvRb nq hvi wKQy Ask Mvwoi PvKv I iv¯—vi ga¨eZ©x Nl©Y ej †hvMvb †`q| G Nl©Y e‡ji gvb evov‡bvi Rb¨ iv¯—vi evB‡ii cÖvš— †fZ‡ii cÖv‡š—i †P‡q wKQyUv †Kv‡Y Z_v DuPz‡Z _v‡K| G‡K iv¯—vi e¨vswKs e‡j|

eq \o((,M) Avgiv Rvwb,

	 eq \f(P1V1,T1)  =  eq \f(P2V2,T2) 
ev,  eq \f((Pa + Pw)V,260K) =  eq \f(Pa.8V,300K) 
ev, Pa + Pw =  eq \f(Pa.8.260,300) 
ev, Pa + Pw =  eq \f(104 Pa,15) 
ev, 15Pa + 15 Pw = 104 Pa
ev, 15Pw = 104Pa ( 15Pa
ev, h(g =  eq \f(89Pa,15) 
ev, h =  eq \f(89Pa,15(g) 
ev, h 

=  eq \f(89 ( 105 N/m2,15 ( 1200 kg/m3 ( 9.8ms(2) 
( h = 50.45 m (Ans.)
	GLv‡b, n«‡`i Zj‡`‡k, 

cÖv_wgK Pvc, P1 = Pa + Pw
†hLv‡b, Pa Ges Pw n‡”Q evqy Ges cvwbi Pvc

cÖv_wgK AvqZb V1 = V

cÖv_wgK ZvcgvÎv T1 = 260 K

n«‡`i Dcwi‡`‡k †h‡nZz e¨vm wØ¸Y nq Ges V ( d3 

myZivs, V2 = 8V

P‚ovš— Pvc, P2 = Pa 

P‚ovš— ZvcgvÎv, T2 = 300K

evqyi Pvc, Pa = 105N/m2


eq \o((,N) hw` ZvcgvÎv aª“eK _v‡K, 


P1V1 = P2V2 


ev, (Pa + Pw)V = Pa ( 8V


ev, Pa + Pw = 8Pa

ev, Pw = 8Pa ( Pa

ev, h(g = 7Pa 


ev, h =  eq \f(7Pa,(g) 

=  eq \f(7 ( 105N/m2,1000 kg/m3 ( 9.8ms(2)  [†h‡nZz wgVv cvwbi NbZ¡ ( = 



1000 kg/m3 Ges (M) n‡Z, Pa = 105 N/m2]

( h = 71.42 m
( n«‡`i MfxiZvi cwieZ©b, (h = 71.42m ( 50.45m = 20.97m

eq \o((((,cÖkœ(34) 

[cÂMo miKvwi gwnjv K‡jR, cÂMo]

K.
Mo gy³ c_ Kv‡K e‡j?
1

L.
†Kv‡bv ¯’v‡bi Av‡cw¶K Av`ª©Zv 60% n‡j e„wó nIqvi m¤¢vebv Kxiƒc-e¨vL¨v Ki|
2

M.
cÖv_wgK Ae¯’vq M¨vmwUi †gvU kw³ wbY©q Ki|
3

N.
D³ M¨vmwU Av`k© M¨vm wKbv-MvwYwZK we‡k­l‡Yi gva¨‡g †Zvgvi gZvgZ `vI|
4

34 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv AYyi cici `ywU msN‡l©i ga¨eZ©x `~iZ¡¸‡jvi Mo wb‡j †h `~iZ¡ cvIqv hvq Zv‡KB Mo gy³ c_ e‡j|

eq \o((,L) †Kv‡bv ¯’v‡bi Av‡cw¶K Av`ª©Zv 60% ej‡Z †evSv hvq, evqyi ZvcgvÎvq H ¯’vb‡K m¤ú„³ Ki‡Z †h cwigvY Rjxqev®ú cÖ‡qvRb Zvi kZKiv 60 fvM Rjxq ev®ú H ¯’v‡bi evqy‡Z Av‡Q|

myZivs, H gyn~‡Z© ZLb e„wó nIqvi m¤¢vebv Kg| e„wó n‡Z Av‡iv `yB wZbw`b mgq jvM‡e|

eq \o((,M) Avgiv Rvwb,

	†gvU kw³, 

E =  eq \f(3,2) PV


=  eq \f(3,2) ( 2.026 ( 105Nm(2 ( 1660 ( 10(3 m3

= 5.04 ( 105 Joule.
	GLv‡b, 

cÖv_wgK Ae¯’vq,

Pvc, P = 2.026 ( 105 Pa

AvqZb, V = 1660 ( 10(3m3
ZvcgvÎv, T = 27(C


= 300 K

†gvU kw³, E = ?


eq \o((,N) Av`k© M¨vmmg~n e‡qj I Pvj©‡mi m~Î †g‡b P‡j| e‡qj I Pvj©‡mi m~‡Îi mgwš^Z iƒc n‡jv:  eq \f(P1V1,T1) =  eq \f(P2V2,T2)  A_©vr,

	Av`k© M¨v‡mi Rb¨,

 eq \f(P1V1,T1)  =  eq \f(P2V2,T2)  = K

(  eq \f(P1V1,T1)  

=  eq \f(2.026 ( 105 Nm2 ( 1660 ( 10(3m3,300 K) 
= 1121.053 JK(1
= 1121.1 JK(1
	GLv‡b, cÖv_wgK Ae¯’vq Pvc, P1 = 2.026 ( 105 Pa

AvqZb, V1 = 1660 ( 10(3m3
ZvcgvÎv, T1 = 27(C = 300K
Avevi, cwiewZ©Z Ae¯’vq, Pvc, P2 = 3.065 ( 105 Nm(2
AvqZb, V2 = 1240 ( 10(3m3
ZvcgvÎv, T2 = 66(C = (66+273)K = 339 K


Avevi,  eq \f(P2V2,T2) =  eq \f(3.065 ( 105Nm(2 ( 1240 ( 10(3m3,339 K) 

= 1121.1 JK(1
†h‡nZz  eq \f(P1V1,T1)  =  eq \f(P2V2,T2)  m~ÎwU †g‡b P‡j, AZGe D³ M¨vmwU Av`k© M¨vm|

eq \o((((,cÖkœ(35) ¯^vfvweK ZvcgvÎv I Pv‡c bvB‡Uªv‡R‡bi NbZ¡ 1.25 kgm(3, GKwU cv‡Î AYy¸‡jv QyUvQywU Ki‡Q| ZvcgvÎv evov‡j G‡`i †eM e„w× cvq|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi,bxjdvgvix]
K.
ch©vqe„Ë MwZ Kx?
1

L.
†m‡KÛ †`vj‡Ki mv‡_ mij †`vj‡Ki cv_©K¨ Kx?
2

M.
DÏxc‡Ki bvB‡Uªv‡Rb AYyi Mo eM©‡e‡Mi eM©g~j wbY©q Ki|
3

N.
ZvcgvÎv e„w× K‡i ¯^vfvwe‡Ki †P‡q 100(C †ewk Kiv n‡j Mo eM©‡e‡Mi eM©g~‡ji Kx cwieZ©b n‡e MvwYwZK we‡k­lY K‡i e¨vL¨v Ki|
4

35 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘i MwZ hw` Ggb †h, GwU MwZc‡_i †Kv‡bv wbw`©ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg K‡i, Z‡e D³ MwZ‡K ch©ve„Ë MwZ e‡j|

eq \o((,L) †h mij †`vj‡Ki †`vjbKvj 2sec, Zv‡K †m‡KÛ †`vjK e‡j| myZivs mKj †m‡KÛ †`vjK mij †`vjK n‡jI mKj mij †`vjK †m‡KÛ †`vjK bq|

†Kv‡bv wbw`©ó ¯’v‡b †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©¨ mywbw`©ó| f‚c„‡ô †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©¨ 99.3 cm| mvaviY mij †`vj‡Ki †¶‡Î Giƒc †Kv‡bv ˆewkó¨ cÖ‡hvR¨ bq|

eq \o((,M) †`Iqv Av‡Q, bvB‡Uªv‡R‡bi NbZ¡, ( = 1.25 kgm(3
Rvbv Av‡Q, ¯^vfvweK evqyPvc, P = 101325 Nm(2
†ei Ki‡Z n‡e, Mo eM©‡e‡Mi eM©g~j, Crms = ?

Avgiv Rvwb, Crms =  eq \r(\f(3P,()) =  eq \r(\f(3 ( 101325 Nm(2,1.25 kgm(3)) 

= 493 ms(1 (Ans.)
eq \o((,N) ZvcgvÎv e„w× K‡i ¯^vfvwe‡Ki †P‡q 100(C †ewk Kiv n‡j A_©vr ZvcgvÎv T = (100 + 273)K = 373K n‡j, Mo eM©‡e‡Mi eM©g~j, 
Crms =  eq \r(\f(3RT,M)) =  eq \r(\f(3 ( 8.314 Jmole(1K(1 ( 373K,28 ( 10(3 Kg)) 

= 576.4 ms(1
myZivs ZvcgvÎv e„w× K‡i ¯^vfvwe‡Ki †P‡q 100(C †ewk Kiv n‡j Mo eM©‡e‡Mi eM©g~j e„w× cv‡e = (576.4 ( 493)ms(1 = 83.4 ms(1|

eq \o((((,cÖkœ(36) n«‡`i Zj‡`‡ki cvwbi ZvcgvÎv 17(C| GKUv ey`ey`‡K Zj‡`k †_‡K c„‡ô wb‡q †M‡j Gi AvqZb cwieZ©b nq, n«‡`i cvwbi DcwiZ‡j Pvc 105Nm(2 Ges ZvcgvÎv 30(C|

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, knx` gvneye †mbvwbevm]

K.
Av‡cw¶K Av`ª©Zv Kv‡K e‡j?
1

L.
ZxeªZvi †j‡ej 60 †Wwm‡ej ej‡Z Kx eyS?
2

M.
hw` DÏxc‡Ki ey`ey`‡K Zj‡`k †_‡K c„‡ô †bIqv nq ZLb Gi e¨vmva© Pvi ¸Y n‡q hvq Avw` e¨vmv‡a©i Zzjbvq| hw` cvwbi ZvcgvÎv aª“eK nq n«‡`i MfxiZv wbY©q Ki|
3

N.
hw` cvwbi MfxiZv 10m nq Z‡e cvwbi c„‡ôi AvqZb Zj‡`‡ki AvqZ‡bi KZ¸Y n‡e? [DÏxcK e¨envi K‡i|]
4

36 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ¯’v‡bi evqy‡Z †h cwigvY Rjxq ev®ú Av‡Q Ges H ¯’v‡bi evqy m‡e©v”P †h cwigvY Rjxq ev®ú aviY Ki‡Z cv‡i, G `y‡qi AbycvZ‡K Av‡cw¶K Av`ª©Zv e‡j|

eq \o((,L) Avgiv Rvwb, ( = 10 log  eq \f(I,Io) dB

(( = 60dB n‡j, 60 dB = 10 log  eq \f(I,Io) dB ev, log  eq \f(I,Io) = 6

ev, I = Io ( 106 = 10(12 Wm(2 ( 106 = 10(6 Wm(2
myZivs ZxeªZvi †j‡fj 60 †Wwm‡ej ej‡Z eySvq, H ¯’v‡bi cÖwZ eM©wgUvi GjvKvi ga¨w`‡q 10(6W nv‡i kãkw³ cÖevwnZ n‡”Q|

eq \o((,M) Avgiv Rvwb, †Mvj‡Ki AvqZb, V =  eq \f(4,3) (r3 A_©vr V ( r3 

myZivs e¨vmva© 4 ¸Y n‡q †M‡j AvqZb nq c~‡e©i Zzjbvq 43 ev 64 ¸Y| n«‡`i c„ô‡`‡k Pvc, P2 = 105Nm(2 

n«‡`i Zj‡`‡k Pvc, P1 = P2 + h(g [h = n«‡`i MfxiZv, ( = cvwbi NbZ¡]

ZvcgvÎv aª“e _vKvq e‡q‡ji m~Îvbymv‡i, P1V1 = P2V2
ev, (P2 + h(g)V1 = P2.64V1
ev, (64 ( 1)P2 = h(g

( h =  eq \f(63P2,(g) =  eq \f(63 ( 105 Nm(2,1000 kgm(3 ( 9.8 ms(2) = 643 m (Ans.)

eq \o((,N) cvwbi MfxiZv h = 10 m n‡j, P1 = P2 + h(g = 105Nm(2 + 10m ( 1000 kgm(3 ( 9.8 ms(2 = 1.98 ( 105 Nm(2
ZvcgvÎv aª“e bv _vKvq,  eq \f(P1V1,T1)  =  eq \f(P2V2,T2)
ev,  eq \f(V2,V1) =  eq \f(P1T2,P2T1) =  eq \f(1.98 ( 105Nm(2 ( (30 + 273)K,105Nm(2 ( (273 + 17)K) = 2.07

myZivs hw` cvwbi MfxiZv 10m nq, Z‡e DÏxcK e¨envi K‡i cvB, cvwb c„‡ô ey`ey‡`i AvqZb Zj‡`‡ki AvqZ‡bi 2.07 ¸Y n‡e|
eq \o((((,cÖkœ(37) A I B `ywU n«`| A n«‡`i Zj‡`k †_‡K GKwU evZv‡mi ey`ey` Dcwi‡`‡k Avmvi d‡j ey`ey‡`i e¨vm wZb¸Y nq| n«`wU‡Z evqygÊ‡ji Pvc 105Nm(2, evqyi ZvcgvÎv 18.6(C Ges Av‡cw¶K Av`ª©Zv 52.4%| Ab¨ †Kv‡bv GKw`b B n«`wU‡Z evqyi ZvcgvÎv A n«‡`i mgvb Ges wkwkivsK 7.4(C, wKš‘ 7(C, 8(C, 18(C I  19(C ZvcgvÎvq m¤ú„³ Rjxqev‡®úi Pvc h_vµ‡g 7.5 ( 10(3m, 8.2 ( 10(3m, 15.6 ( 10(3m Ges 16.5 ( 10(3 cvi`|


[PÆMÖvg weÁvb K‡jR, PÆMÖvg]
K.
Mogy³ c_ Kv‡K e‡j?
1

L.
ÔGKB ZvcgvÎvq wfbœ wfbœ †gvj M¨v‡mi †¶‡Î Mo MwZkw³ aª“eKÕ(e¨vL¨v Ki|
2

M.
A n«‡`i MfxiZv wbY©q Ki|
3

N.
DÏxc‡Ki †Kvb n«`wU‡Z GKRb e¨w³i c‡¶ †ewk ¯^w¯—‡eva n‡e-MvwYwZKfv‡e we‡k­lY Ki|
4

37 bs cÖ‡kœi DËi

eq \o((,K) M¨v‡mi AYy¸‡jvi cici `ywU msN‡l©i ga¨eZ©x AwZµvš— Mo `~iZ¡‡K Mo gy³c_ e‡j|

eq \o((,L) †Kv‡bv wbw`©ó f‡ii M¨v‡mi AYy¸‡jvi MwZkw³i Mo‡K Mo MwZkw³ e‡j|

Avgiv Rvwb, T ZvcgvÎvq 1 †gvj M¨v‡mi MwZkw³ K.E =  eq \f(3,2) RT|

Avevi, T ZvcgvÎvq M¨v‡mi †h‡Kv‡bv GKwU AYyi MwZkw³,  eq \o((,E)  =  eq \f(3,2) kT; GLv‡b K n‡jv †evëRg¨v‡bi aª“eK|  eq \o((,E) Øviv AYymg~‡ni Mo MwZkw³ eySvq|

( †`Lv hv‡”Q †h, ZvcgvÎv GKB n‡j wfbœ wfbœ †gvj M¨v‡mi Rb¨ Mo MwZkw³ GKB n‡e|

eq \o((,M) †`Iqv Av‡Q, 

A n«‡`i DcwiZ‡j evqyi Pvc, P1 = 105Nm(2
cvwbi NbZ¡, ( = 1000 kgm(3
awi, A n«‡`i MfxiZv h m Ges Zj‡`‡k evqy ey`ey‡`i e¨vm d2 m

(n«‡`i DcwiZ‡j ey`ey‡`i e¨vm, d1 = 3d2 m

 n«‡`i Zj‡`‡k ey`yey‡`i Pvc, P2 = (P1 + h(g) Nm(2
n«‡`i DcwiZ‡j ey`ey‡`i AvqZb, V1 =  eq \f(1,6) (d13
n«‡`i Zj‡`‡k ey`ey‡`i AvqZb, V2 =  eq \f(1,6) (d23
Avgiv Rvwb, P1V1 = P2V2
ev, P1  eq \f(1,6) (d13 = (P1 + h(g) (  eq \f(1,6) (d23
ev,  P1 (  eq \f(1,6) ( ( (3d2)3 = (P1 + h(g) (  eq \f(l,6) (d23
ev, P1 ( 27 = P1 + h(g 
ev, h(g = 26P2
ev, h =  eq \f(26P2,(g) =  eq \f(26 ( 105,1000 ( 9.8)  = 265.31m 

( A n«‡`i MfxiZv 265.31 m 

eq \o((,N) GLv‡b, A n«‡` Av‡cw¶K Av`ª©Zv, RA = 52.4%

B n«‡` evqyi ZvcgvÎv = 18.6(C

B n«‡` wkwkiv¼ = 7.4(C

7(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc 7.5 ( 10(3m

8(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc 8.2 ( 10(3m

( 1(C e„w×‡Z m¤ú„³ Rjxq ev‡®úi Pvc e„w× = (8.2 ( 7.5) ( 10(3
( 0.4(C e„w×‡Z m¤ú„³ ev®úPvc e„w× cvq 
={(8.2(7.5)(10(3(0.4 m}


= 0.28 ( 10(3m

( wkwkiv‡¼ (7.4(C) m¤ú„³ Rjxq ev®úPvc = (7.5 + 0.28) ( 10(3m



ev, ( = 7.78 ( 10(3m

Avevi, 18(C ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc 15.6 ( 10(3m

19(C ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc 16.5 ( 10(3m

1(C ZvcgvÎv e„w×‡Z m¤ú„³ Rjxqev®ú Pvc e„w× (16.5 ( 15.6) ( 10(3m

( 0.6(C ZvcgvÎv e„w×‡Z m¤ú„³ Rjxq ev®ú Pvc e„w× =

{(16.5 ( 15.6) ( 10(3 ( 0.6}m  = 0.54 ( 10(3m

( evqyi ZvcgvÎvq (18.6(C)  m¤ú„³ Rjxqev®ú Pvc 

F = (15.6 + 0.54) ( 10(3m ev, F = 16.14 ( 10(3m

( B n«‡` Av‡cw¶K Av`ª©Zv RB =  eq \f((,F)  ( 100%


=  eq \f(7.78 ( 10(3,16.14 ( 10(3) ( 100%


= 48.2%

†h‡nZz B n«‡` Av‡cw¶K Av`ª©Zv A n«‡`i †P‡q Kg|

myZivs, B n«‡` †ewk ¯^w¯—‡eva n‡e|

eq \o((((,cÖkœ(38) n«‡`i Zj‡`‡k cvwbi ZvcgvÎv 17(C; GKUv ey`ey`‡K Zj‡`k †_‡K c„‡ô wb‡q †M‡j Gi AvqZb cwieZ©b nq, n«‡`i cvwbi DcwiZ‡j Pvc 105 Nm(2 Ges ZvcgvÎv 30(C|



[miKvwi wc.wm. K‡jR, ev‡MinvU]

K.
g~j Mo eM© †eM Kv‡K e‡j?
1

L.
Pvj©‡mi m~Î †_‡K cigk~b¨ ZvcgvÎvi msÁv `vI|
2

M.
DÏxc‡Ki ey`ey`‡K Zj‡`k †_‡K c„‡ô wb‡q †M‡j Gi e¨vmva© Pvi¸Y n‡q hvq| cvwbi ZvcgvÎv w¯’i _vK‡j n«‡`i MfxiZv wbY©q Ki|
3

N.
n«‡`i MfxiZv 10m n‡j Dcwic„‡ô ey`ey`wUi Zj‡`‡ki AvqZ‡bi KZ¸Y n‡e?
4

38 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv M¨v‡mi mKj AYyi †e‡Mi e‡M©i Mogv‡bi eM©g~j‡K g~j Mo eM© †eM e‡j|

eq \o((,L) †h ZvcgvÎvq M¨v‡mi AvqZb k~b¨ nq, hvi wb‡P †Kv‡bv ZvcgvÎv _vKv m¤¢e bq, KviY Zvn‡j M¨v‡mi AvqZb FYvÍK n‡Z nq, hv Am¤¢e, †mB me©wbæ Kíbv‡hvM¨ ZvcgvÎv‡K cig k~b¨ ZvcgvÎv e‡j|

Pvj©‡mi m~Îvbymv‡i, V( = Vo  eq \b(1 + \f((,273)) 

(V(273 = Vo  eq \b(1 ( \f(273,273)) 
AZGe, Pvj©‡mi m~Îvbymv‡i ( 273(C M¨v‡mi cig k~b¨ ZvcgvÎv|

eq \o((,M) †`Iqv Av‡Q, n«‡`i DcwiZ‡ji Pvc = evqygÊ‡ji Pvc = 105Nm(2

Avgiv Rvwb, cvwbi NbZ¡, ( = 103kgm(3

aiv hvK, Zj‡`‡ki ey`ey‡`i AvqZb, V2 = V


†h‡nZz, ey`ey` Zj‡`k n‡Z c„ô‡`‡k Avm‡j e¨vmva© 4 ¸Y nq; Ges ey`ey‡`i AvqZb e¨mva©wUi Nbd‡ji mgvbycvwZK|

AZGe, c„ô‡`‡k ey`ey‡`i AvqZb, V1 = 64V 

GLb, c„ô‡`‡k Pvc, P1 = 105Nm(2
( Zj‡`‡k Pvc, P2 = P1 + h MfxiZvq cvwbi Pvc 



 = 105 + h(g

n«‡`i MfxiZv, h = ?

GLb, P1V1 = P2V2
ev, P1 ( 64V = (P1 + h(g) ( V

ev, P1 ( 64V = (P1 + h(g) V

ev, 63P1 = h(g

ev, h =  eq \f(63 ( 105,103 ( 9.8) 
( h = 642.86 m (Ans.)

eq \o((,N) †`Iqv Av‡Q, 
n«‡`i MfxiZv, h = 10 m

awi, 
Zj‡`‡k Pvc, P1

c„ô‡`‡k Pvc, P2 = 105Nm(2

cvwbi NbZ¡, ( = 103 kgm(3
( P1 = P2 + h(g

awi, Zj‡`‡k AvqZb, V1
Ges c„ô‡`‡k AvqZb, V2
GLb, P1V1 = P2V2
ev, (P2 + h(g)V1 = P2V2
ev,  eq \f(V2,V1)  =  eq \f(P2 + h(g,P2)  =  eq \f(105 + 10 ( 103 ( 9.8,105) 
 eq \f(V2,V1) 
= 1.98

( V2 = 1.98 V1
(n«‡`i c„ô‡`‡ki AvqZb Zj‡`‡k ey`ey‡`i AvqZ‡bi 1.98 ¸Y|

eq \o((((,cÖkœ(39) GKwU c­vw÷‡Ki ˆZwi M¨vm Rv‡i 300(C ZvcgvÎvi 9 ( 104Pa Pv‡c 4 mole M¨v‡mi AvqZb 40m3, M¨vm Rv‡ii Amn cxob 2.5 ( 106 Nm(2.
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.
wkwkiv¼ Kv‡K e‡j?
1

L.
wm³ I ï®‹ evj¦ nvB‡MÖvwgUv‡i wm³ I  ï®‹ evj¦ _v‡g©vwgUv‡ii ZvcgvÎvi cv_©K¨ Lye †ewk n‡j †m ¯’v‡b AvenvIqv e¨vL¨v Ki|
2

M.
AvqZb w¯’i _vK‡j H Rv‡i 400(C ZvcgvÎvq KZ Pvc w`‡e?
3

N.
Aby‡”Q‡` D‡j­wLZ M¨vm Rv‡i 600(C ZvcgvÎvq 200 mole M¨vm 100m3 AvqZb `Lj Ki‡j M¨vm Rv‡ii cwiYwZ m¤ú‡K© MvwYwZK hyw³ `vI|
4

39 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcgvÎvq GKwU wbw`©ó AvqZ‡bi evqy Zvi †fZ‡ii Rjxq ev®ú Øviv m¤ú„³ nq Zv‡K H evqyi wkwkiv¼ e‡j|

eq \o((,L) wm³ I ï®‹ evj¦ _v‡g©vwgUv‡ii ZvcgvÎv GKB n‡j eyS‡Z n‡e evZvm bZzb K‡i Rjxq ev®ú †kvlY Ki‡Q bv| †m‡¶‡Î evZvm Rjxq ev®ú Øviv m¤ú„³- Giƒc eyS‡Z n‡e| Z‡e evZvm hZ `ª“Z nv‡i Rjxq ev®ú †kvlY Ki‡e wm³ ev‡j¦i ZvcgvÎv ZZ n«vm cv‡e| myZivs wm³ I ï®‹ evj¦ _v‡g©vwgUv‡ii ZvcgvÎvi cv_©K¨ Lye †ewk n‡j eyS‡Z n‡e, H ¯’v‡bi evZvm Lye `ª“Z nv‡i Rjxq ev®ú †kvlY Ki‡Q A_©vr evZv‡mi Av‡cw¶K Av`ª©Zv LyeB Kg| myZivs AvenvIqv fv‡jv Ae¯’vq i‡q‡Q|

eq \o((,M) †`Iqv Av‡Q, Avw` ZvcgvÎv, T1 = 300(C = (300 + 273)K = 373 k
P‚ovš— ZvcgvÎv, T2 = 400(C = (400 + 273)K = 673 K

Avw` Pvc, P1 = 9 ( 104 Pa

†ei Ki‡Z n‡e, P‚ovš— Pvc, P2 = ?

AvqZb w¯’i _vK‡j †i‡bvi m~Î Z_v Pv‡ci myÎvbymv‡i,

 eq \f(P2,T2)  =  eq \f(P1,T1) 
(P2 = P1  eq \f(T2,T1) = 9 ( 104 Pa (  eq \f(673 K,573K)  = 1.057 ( 105 Pa (Ans.)

eq \o((,N) DÏxc‡K ewY©Z Ae¯’vq, 

ZvcgvÎv, T1 = 573 K

Pvc, 
P1 = 9 ( 104Pa

†gvjmsL¨v, n1 = 4

AvqZb, V1 = 40m3
Av`k© M¨vm aª“eK R n‡j G‡¶‡Î, P1V1 = n1RT1 ...................(i)

cwiewZ©Z Ae¯’vq,


AvqZb, V2 = 100m3

†gvj msL¨v, n2 = 200


ZvcgvÎv, T2 = 673 K

†ei Ki‡Z n‡e, Pvc, P2 = ?

G‡¶‡Î, P2V2 = n2RT2 ...................(ii)

(ii) ( (i) n‡Z,  eq \f(P2V2,P1V1)  =  eq \f(n1T2,n1T1)  

(P2 =  eq \f(n2T2,n1T1) (  eq \f(P1V1,V2) =  eq \f(200 ( 673K,4 ( 573K) (  eq \f(9 ( 104 Pa ( 40m3,100m3) 

= 2.114 ( 106Nm(2 < 2.5 ( 106 Nm(2 (Amn cxob)

myZivs, RviwU ZLbI A¶Z _vK‡e|

eq \o((((,cÖkœ(40) †Kv‡bv GKw`b †m›UgvwU©‡b ZvcgvÎv wQj 24(C Ges m¤ú„³ Rjxq ev®úPvc 22.38mm cvi` Pvc, Av‡cw¶K Av`ª©Zv 80%| Aciw`‡K XvKvi wkwkivsK 6.7(C I evqyi ZvcgvÎv 17(C| 6(C, 7(C, 17(C, 20(C Ges 22(C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc h_vµ‡g 6.5 mm, 7mm, 11.6mm. 17.54mm, 19.83 mm cvi` Pvc| 
[wLjMuvI Mvj©m ¯‹zj GÛ K‡jR, XvKv]
K.
cig k~b¨ ZvcgvÎv Kv‡K e‡j?
1

L.
†Kv‡bv ¯’v‡bi Av‡cw¶K Av`ª©Zv ej‡Z Kx eyS?
2

M.
XvKvi Av‡cw¶K Av`ª©Zv KZ?
3

N.
DÏxc‡Ki Av‡jv‡K †m›UgvwU©‡b wkwkiv¼ wbY©q Kiv hv‡e wKbv hvPvB Ki|
4

40 bs cÖ‡kœi DËi

eq \o((,K) Pvj©‡mi m~Îvbymv‡i (273.16(C ZvcgvÎvq ZvwË¡Kfv‡e n‡jI †h‡Kv‡bv M¨v‡mi AvqZb k~b¨ nq d‡j G ZvcgvÎv‡K cig k~b¨ ZvcgvÎv e‡j|

eq \o((,L) †Kv‡bv wbw`©ó ZvcgvÎvq GKwU wbw`©ó AvqZ‡bi evqy‡Z †h cwigvY Rjxq ev®ú _v‡K Ges H ZvcgvÎvq H AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxq ev‡®úi cÖ‡qvRb nq Zv‡`i AbycvZ‡K Av‡cw¶K Av`ª©Zv e‡j| GB AbycvZ Øviv evqy KZLvwb wfRv ev ï®‹ Zv wb‡`©k Kiv nq| G‡K mvaviYZ R Øviv cÖKvk Kiv nq|

eq \o((,M) †`Iqv Av‡Q, XvKvq evqyi ZvcgvÎvq (17(C) m¤ú„³ ev®úPvc, F = 11.6mm HgP

Ges wkwkivs‡K (6.7(C) m¤ú„³ ev®úPvc, ( = 6.5 + (7 ( 6.5) ( 0.7

= 6.85 mm HgP

( XvKvi Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F) ( 100% =  eq \f(6.85mm,11.6 mm) ( 100%


 = 59.05% (Ans.)

eq \o((,N) †m›UgvwU©‡b Av‡cw¶K Av`ª©Zv, R = 80% 

†m›UgvwU©‡b evqyi ZvcgvÎvq (24(C) m¤ú„³ ev®úPvc, 


F = 19.83 mm + (19.83 mm ( 17.54 mm) 


= 22.12 mm HgP

( †m›UgvwU©‡b wkwkivs‡K m¤ú„³ ev®úPvc ( n‡j 

R=  eq \f((,F) ( 100%

( ( =  eq \f(RF,100%)  =  eq \f(80% ( 22.12,100%) =17.7 mm HgP.

†h‡nZz 20(C Ges 22(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 17.54mm Ges 19.83 mm HgP, Z`ycwi, 17.54 mm <17.7 mm < 19.83 mm

( †m›UgvwU©‡b wkwkivsK ( n‡j, 20(C < ( < 22(C 
(19.83 ( 17.54)mm = 2.29 mm Ges (17.7 ( 17.54) mm = 0.16 mm
m¤ú„³ ev®úPvc 2.29 mm e„w× cvq hw` ZvcgvÎv 2(C e„w× cvq

( ”      ”           0.16       ”      ”              ” = eq \f(2 ( 0.16(C,2.29) "  "


 = 0.14(C e„w× cvq

( †m›UgvwU©‡b wkwkivsK = 20(C + 0.14(C = 20.14(C

myZivs, DÏxc‡Ki Av‡jv‡K †m›UgvwU©‡b wkwkivsK wbY©q Kiv hv‡e|

eq \o((((,cÖkœ(41) bymivZ GKwU wmwjÛv‡i 25(C ZvcgvÎvq 1 †gvj Aw·‡Rb wb‡q KvR ïi“ Ki‡jv| cieZx©‡Z cÖ‡qvRb n‡e e‡j †m Av‡iv wKQy Aw·‡Rb cÖ‡ek Kiv‡jv| G‡Z M¨v‡mi ZvcgvÎv †e‡o 37(C n‡jv Ges Pvc 1.5 ¸Y n‡jv| †m wmwjÛv‡i Av‡iv 2 gm Aw·‡Rb cÖ‡ek Kiv‡Z PvB‡jv| wKš‘ †k‡lv³ ZvcgvÎv I Pv‡c wmwjÛv‡i me©vwaK 50 gm Aw·‡Rb ivLv hv‡e| 
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]

K.
wkwkivsK Kv‡K e‡j?
1

L.
Pjgvb Ae¯’vq Mvwoi PvKvi Pvc e„w× cvq †Kb?
2

M.
DÏxc‡Ki wmwjÛv‡ii cÖv_wgK Ae¯’vq M¨vm AYy¸‡jvi g~j Mo eM©‡eM KZ wQj?
3

N.
bymivZ me©‡kl cwigv‡Yi M¨vm wmwjÛv‡i cÖ‡ek Kiv‡Z cvi‡e wKbv( MvwYwZK we‡k­l‡Yi mvnv‡h¨ hvPvB K‡iv| 
4

41 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcgvÎvq †Kv‡bv wbw`©ó Ave× ¯’v‡bi evqy Gi ga¨w¯’Z Rjxq ev®ú Øviv m¤ú„³ nq Zv‡K D³ ¯’v‡bi wkwkivsK e‡j|   

eq \o((,L) Pjgvb Ae¯’vq Mvwoi PvKvi Af¨š—‡i mgAvqZb cÖwµqv P‡j| G‡Z PvKvi Af¨š—‡i M¨v‡mi AvqZb  e„w× cvq bv| PvKvi mv‡_ iv¯—vi Nl©‡Yi d‡j PvKvq †h Zvc Drcbœ nq Zvi wKQy Ask M¨v‡m cÖ‡ek K‡i, GQvov Mvwoi MwZkw³i mvgvb¨ Ask M¨v‡mi Zvckw³iƒ‡c †`Lv †`q| (Q = (U + (W  m~Îvbymv‡i G‡¶‡Î (W = 0 (KviY M¨v‡mi cÖmviY N‡U bv, (W = P(V = P.0 = 0), ZvB (Q = (U nq| GB Zvckw³i Kvi‡Y M¨v‡mi ZvcgvÎv e„w× cvq| ZLb w¯’i AvqZ‡b Pv‡ci m~Îvbymv‡i  eq \b(\f(P1,T1) = \f(P2,T2)) M¨v‡mi Pvc e„w× cvq| G Kvi‡Y Pjgvb Ae¯’vq Mvwoi PvKvi Pvc e„w× cvq| 

eq \o((,M) †`Iqv Av‡Q, 

DÏxc‡Ki wmwjÛv‡i cÖv_wgK Ae¯’vq M¨vm AYy¸‡jvi ZvcgvÎv, 

T = 25(C = (25 + 273) K = 298 K

Aw·‡R‡bi †gvjvi AvYweK fi, M = 32 gm = 32 ( 10(3kg 

Rvbv Av‡Q, Av`k© M¨vm aª“eK, R = 8.314 Jmol(1K(1
M¨vm AYy¸‡jvi g~j Mo eM©‡eM, Crms = ? 

Avgiv Rvwb, 

Crms =  eq \r(\f(3RT,M))  


=  eq \r(\f(3 ( 8.314 Jmol(1K (1 ( 298K,32 ( 10 (3 kg)) 

= 481.95 ms(1 (Ans.)
eq \o((,N) cÖ_gve¯’vq, ZvcgvÎv, T1 = 25(C = 298 K

M¨v‡mi fi, m1 = 1 †gvj Aw·‡R‡bi fi = 32 gm 

awi wmwjÛv‡ii AvqZb V Ges cÖ_gve¯’vq M¨v‡mi Pvc P1 = P 

cwiewZ©Z Ae¯’vq ZvcgvÎv, T2 = 37(C = 310 K 

Pvc, P2 = 1.5P 

M¨v‡mi AvqZb, V
Gmgq M¨v‡mi fi m2(gm) n‡j, P2V =  eq \f(m2,M) RT2 ...............(i)  

Ges cÖ_gve¯’vq, P1V =  eq \f(m1,M) RT1 .....................................(ii)

(i) ( (ii) n‡Z cvB, 


 eq \f(P2V,P1V)  =  eq \f(m2,m1) . eq \f(T2,T1) 
ev,
 eq \f(1.5P,P) =  eq \f(m2,32gm) (  eq \f(310K,298K) 
(
m2 = 32gm ( 1.5 (  eq \f(298,310)  = 46.14gm 

wmwjÛv‡i Av‡iv 2gm Aw·‡Rb cÖ‡ek Kiv‡j M¨v‡mi me©‡gvU fi n‡e = 46.14gm + 2gm 

= 48.14gm < 50gm (wmwjÛv‡ii me©vwaK aviY ¶gZv)

myZivs, bymivZ me©‡kl cwigv‡Yi M¨vm wmwjÛv‡i cÖ‡ek Kiv‡Z cvi‡e| 

eq \o((((,cÖkœ(42) 5L M¨vmc~Y© GKwU †ejyb‡K GKRb Wzeyix GKwU n«‡`i Zj‡`‡k wb‡q †M‡jb| n«‡`i Zj‡`‡k †ejybwU 1L AvqZb avib K‡i| GB Z‡_¨i wfwË‡Z iv‡mj m¨vi H ¯’v‡bi evqyPvc †R‡b wnmve K‡i †`L‡jb n«‡`i MfxiZv 40.6m| †ejybwUi m‡e©v”P aviY ¶gZv 9L| (g = 9.8ms(2 Ges cvwbi NbZ¡ 103kgm(3)

[Gm I Gm nvig¨vb †gBbvi K‡jR, XvKv]

K.
cvwbi ˆÎawe›`y Kv‡K e‡j?
1

L.
AvR‡Ki Av‡cw¶K Av`ª©Zv 70% ej‡Z Kx eyS?
2

M.
cix¶Yxq ¯’v‡bi Pvc wbY©q Ki| 
3

N.
n«‡`i Zj‡`‡k †ejybwU‡Z AviI 0.7L evqy c~Y© K‡i GwU‡K n«‡`i DcwiZ‡j A¶Z Ae¯’vq wb‡q Avmv m¤¢e n‡e Kx?( DË‡ii ¯^c‡¶ MvwYwZK hyw³ cÖ`k©b Ki| 
4

42 bs cÖ‡kœi DËi

eq \o((,K) †h we‡kl ZvcgvÎv I Pv‡c cvwb Zij, KwVb I ev®úxq Ae¯’vq mnve¯’vb K‡i Zv‡K cvwbi ˆÎawe›`y e‡j|  

eq \o((,L) AvR‡Ki Av‡cw¶K Av`ª©Zv 70% ej‡Z eySvq, AvR‡Ki ZvcgvÎvq evqy m‡e©v”P †h cwigvY Rjxq ev®ú aviY Ki‡Z cv‡i, Zvi kZKiv 70 fvM Rjxq ev®ú evqy‡Z i‡q‡Q|  

eq \o((,M) g‡b Kwi, cix¶Yxq ¯’v‡bi evqyPvc P (Nm(2)

n«‡`i c„ô‡`‡k †ejy‡bi AvqZb, V1 = 5L

n«‡`i Zj‡`‡k †ejy‡bi AvqZb, V2 = 1L 

n«‡`i c„ô‡`‡k †ejy‡bi Dci Pvc, P1 = P 

†`Iqv Av‡Q, 


n«‡`i MfxiZv, h = 40.6 m 


AwfKl©R Z¡iY, g = 9.8ms(2

cvwbi NbZ¡, ( = 103 kgm(3 

(  n«‡`i Zj‡`‡k †ejy‡bi Ici Pvc, P2 = P + h(g 

= P + 40.6m ( 103 kgm(3 ( 9.8ms(2 

= (P + 397880) Nm(2 

n«‡`i me©Î ZvcgvÎv GKB( Giƒc we‡ePbvq, P1V1 = P2V2 

PNm(2 ( 5L = (P + 397880) Nm(2 ( 1L 

ev, P + 397880 = 5P 

ev, 4P = 397880 

( P =  eq \f(397880,4)  = 99470Nm(2 (Ans.) 
eq \o((,N) n«‡`i c„ô †`‡k Pvc, P = 99470 Nm–2 

n«‡`i Zj‡`‡k †ejy‡bi Ici Pvc, P1 = P + 397880 Nm(2 


= 99470 Nm(2 + 397880 Nm(2 



= 497350 Nm(2
Zj‡`‡k †ejy‡bi AvqZb, V1 = 1L + 0.7L = 1.7L 

n«‡`i c„ô‡`‡k †ejy‡bi AvqZb V2 n‡j, 

P1V1 = P2V2 

( V2 =  eq \f(P1V1,P2) =  eq \f(497350Nm(2 ( 1.7 L ,99470Nm(2)   

= 8.5L < 9L (†ejy‡bi m‡e©v”P aviY ¶gZv) 

myZivs, n«‡`i Zj‡`‡k †ejybwU‡Z Av‡iv, 0.72L evqyc~Y© K‡i GwU‡K n«‡`i DcwiZ‡j A¶Z Ae¯’vq wb‡q Avmv m¤¢e n‡e| 

eq \o((((,cÖkœ(43) kxZKv‡j †Kvb GKw`b XvKv I PÆMÖv‡g wkwkivsK 7.5(C Ges 8.5(C cvIqv †Mj| Dfq¯’v‡bi ZvcgvÎv 20(C  Ges 7(C, 8(C, 9(C, 10(C, 19(C, 20(C  ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g  7.53mm, 8.61mm, 9.65mm, 10.60mm, 15.48 mm, 16.64mm cvi`Pvc| 

[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, XvKv]
K.
kw³i mgwefvRb bxwZ Kx?
1

L.
Zi½ cÖev‡ni †¶‡Î gva¨‡gi K¤úbiZ †gvU kw³i ivwkgvjv †ei Ki| 
2

M.
DÏxc‡Ki Z_¨ g‡Z XvKvq Av‡cw¶K Av`ª©Zv KZ?
3

N.
DÏxc‡Ki Z_¨ g‡Z †Kv_vq Avivg`vqK n‡e? D³ w`‡bi mÜ¨vq XvKvq ZvcgvÎv nVvr 10(C n‡j Kx Ae¯’v n‡Z cv‡i? e¨vL¨v Ki| 
4

43 bs cÖ‡kœi DËi

eq \o((,K) kw³i mgwefvRb bxwZwU n‡jv( Zvcxq mvg¨e¯’vq Av‡Q Ggb MZxq wm‡÷‡gi †gvU kw³ wewfbœ ¯^vaxbZvi gvÎvi †fZi mgfv‡e ewÈZ nq Ges cÖ‡Z¨K ¯^vaxbZvi gvÎv wcQy kw³i cwigvY nq  eq \f(1,2) kT|  

eq \o((,L) Zi½ cÖev‡ni †¶‡Î gva¨‡gi KYv mij Qw›`Z ¯ú›`‡b †`vjvqgvb _v‡K| awi, Giƒc GKwU KYvi fi m, K¤ú‡bi we¯—vi A, †KŠwYK K¤úv¼ (, Zvn‡j mvg¨e¯’vb n‡Z x `~i‡Z¡ Ae¯’vbKv‡j KYvwUi wefekw³, EP =  eq \f(1,2) m(2x2 Ges MwZkw³, EK =  eq \f(1,2) m(2(A2 ( x2) Zvn‡j KYvwUi †gvU hvwš¿K kw³, ET = EP + Ek =  eq \f(1,2) m(2x2 +  eq \f(1,2) m(2(A2 ( x2) =  eq \f(1,2) m(2 (x2 + A2 ( x2) =  eq \f(1,2) m(2A2 

eq \o((,M) †`Iqv Av‡Q, 

D³ w`‡b XvKvq wkwkiv¼, ( = 7.5(C Ges evqyi ZvcgvÎv, (1 = 20(C 

7(C, 8(C Ges 20(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 7.53mm, 8.61mm Ges  16.64 mm HgP.

†ei Ki‡Z n‡e, XvKvq Av‡cw¶K Av`ª©Zv, R = ? 

D³w`‡b XvKvi wkwkivs‡K m¤ú„³ ev®úPvc, f =  eq \f(7.53 + 8.61,2) mmHgP


= 8.07 mm HgP

Ges evqyi ZvcgvÎvq, (20(C) m¤ú„³ ev®úPvc, F = 16.64mm HgP

( Hw`b XvKvq Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F) ( 100% 
=  eq \f(8.07mm HgP,16.64mm HgP) ( 100% = 48.5% (Ans.)
eq \o((,N) DÏxc‡Ki DcvËg‡Z, 8(C I 9(C ZvcgvÎvq m¤ú„³ ev®úPvc, h_vµ‡g, 8.61mm Ges 9.65mm HgP

PÆMÖv‡g wkwkiv‡¼ 8.5(C ZvcgvÎvq m¤ú„³ ev®úPvc =  eq \f(8.61 + 9.65,2) = 9.13mm HgP
(  PÆMÖv‡g H w`‡bi evqyi ZvcgvÎv (20(C) m¤ú„³ ev®úPvc, 

F = 16.64mm HgP

( PÆªMv‡g H w`‡b Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F) ( 100%  

 eq \f(9.13mm HgP,16.64mmHgP) ( 100% = 54.87%

j¶¨ Kwi, 48.5% < 54.87%

A_©vr H w`b XvKvi evZv‡m Av‡cw¶K Av`ª©Zv < PÆMÖv‡gi evZv‡m Av‡cw¶K Av`ª©Zv| myZivs H w`b XvKvq †ewk Avivg`vqK n‡e| 

D³ w`‡bi mÜ¨vq XvKvq ZvcgvÎv nVvr 10(C n‡j Av‡cw¶K Av`ª©Zv n‡e =  eq \f(wkwkivs‡K (7.5(C) m¤•„³ ev®•Pvc-f,evqyi ZvcgvÎv (10(C) m¤•„³ ev®•Pvc- F)( 100%


=  eq \f(8.07 mm HgP,10.60 mm HgP)  ( 100%


= 76.13%

Av‡cw¶K Av`ª©Zvi GB gvb AZ¨š— D”P gv‡bi| myZivs, H mÜ¨vq XvKvq †jvKRb Mi‡g AZ¨š— A¯^w¯—‡eva Ki‡e, KviY Zv‡`i †`‡ni Nvg PU K‡i ïKv‡e bv| 

eq \o((((,cÖkœ(44) GKwU wmwjÛv‡i Aw·‡Rb M¨v‡mi AvqZb = 6 ( 10(3m3, ZvcgvÎv 37(C Ges Pvc = 2.6 ( 105 Pa, Aw·‡R‡bi MÖvg AvYweK fi 32gm| 
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi]

K.
gyw³‡eM Kv‡K e‡j?
1

L.
B¯úvZ ivevi A‡c¶v AwaK w¯’wZ¯’vcK? e¨vL¨v Ki| 
2

M.
wmwjÛv‡ii M¨v‡mi fi wbY©q Ki| 
3

N.
ZvcgvÎv wØ¸Y Kiv n‡j wmwjÛv‡ii M¨v‡mi GKwU AYyi Mo MwZkw³ wØ¸Y n‡e wK? wbw`©ó MvwYwZK we‡k­lY K‡i gZvgZ `vI| 
4

44 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡b MÖ‡ni c„ô n‡Z †Kv‡bv e¯‘‡K b~¨bZg †h †e‡M wb‡¶c Ki‡j GwU Avi H MÖ‡ni c„‡ô wd‡i Av‡m bv, Zv‡K H MÖ‡ni gyw³‡eM e‡j|  

eq \o((,L) mgAvKvi I AvK…wZi GKwU ivev‡ii LÛ I GKwU B¯úv‡Zi LÛ wb‡q Df‡qi ˆ`N¨© eivei GKB gv‡bi ej cÖ‡qvM Ki‡j †`Lv hvq, B¯úv‡Zi Zzjbvq ivev‡ii L‡Û ˆ`‡N¨© cÖmvi‡Yi cwigvY A‡bK †ewk| A_©vr Dfq L‡Û GKB cwigvY ˆ`N¨© cxo‡bi Rb¨ ivev‡ii †¶‡Î ˆ`N¨© weK…wZ  eq \f(l,L) †ewk| ZvB Y =  eq \f(F/A,l/L) m~Îvbymv‡i, B¯úv‡Zi Zzjbvq ivev‡ii Bqs Gi ¸Yv¼ A‡bK Kg| GKvi‡Y ejv hvq, B¯úvZ ivevi A‡c¶v †ewk w¯’wZ¯’vcK|  

eq \o((,M) †`Iqv Av‡Q, M¨v‡mi AvqZb, V = 6 ( 10(3 m3

ZvcgvÎv, T = 37(C = (37 + 273)K = 310K 


Pvc, P = 2.6 ( 105 Pa


†gvjvi fi, M = 32 gm = 32 ( 10(3 kg 

Rvbv Av‡Q, 
Av`k© M¨vm aª“eK, R = 8.314J mole(1K(1
†ei Ki‡Z n‡e M¨v‡mi fi, m = ? 

Avgiv Rvwb, PV =  eq \f(m,M) RT 

( m =  eq \f(PVM,RT)  =  eq \f(2.6 ( 105 Pa ( 6 ( 10(3m3 ( 32 ( 10(3kg,8.314Jmol(1 ( 310K) 

= 0.0194 kg (Ans.) 
eq \o((,N) DÏxcK g‡Z, 

M¨v‡mi ZvcgvÎv, T = 310K, 

 Rvbv Av‡Q, †evëRg¨v‡bi aª“eK, K = 1.38 ( 10(23 JK(1
G ZvcgvÎvq M¨v‡mi †h‡Kv‡bv AYyi Mo MwZkw³, 

 eq \o(–,E) =  eq \f(3,2) kT = 1.5 ( 1.38 (10(23 JK(1 ( 310K = 6.417 ( 10(21 J
ZvcgvÎvi cwiewZ©Z gvb, T( = 2T = 2 ( 310K


= 620K 

G‡¶‡Î M¨v‡mi AYyi Mo MwZkw³,  eq \o(–,E)=  eq \f(3,2) kT(
= 1.5 ( 1.38 ( 10(23 JK(1 ( 620 K = 1.2834 ( 10(20J| 

j¶¨Kwi,  eq \f(\o(–,E)(,\o(–,E)) =  eq \f(1.2834 ( 10(20J,6.417 ( 10(21J) = 2
myZivs ZvcgvÎv wØ¸Y Kiv n‡j wmwjÛv‡ii M¨v‡mi GKwU AYyi Mo MwZkw³ wØ¸Y n‡e| 

eq \o((((,cÖkœ(45) †Kv‡bv GKw`b wm³ I ï®‹ evje nvB‡MÖvwgUvi h‡š¿i ï®‹ evj‡ei cvV 30(C Ges wm³ evj‡ei cvV 28(C | 30(C ZvcgvÎvq †M­Bmv‡ii Drcv`K 1.65 Ges 26(C, 28(C Ges 30(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 25.25 ( 10(23m, 28.45 ( 10(3m Ges 31.85 ( 10(3m cvi` Pvc| (GKB w`‡b K·evRv‡ii Av‡cw¶K Av`ª©Zv wQj 90%)
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, ˆmq`cyi]
K.
NvZ ej Kx?
1

L.
†f±i ¸Yb e¨vL¨v Ki| 
2

M.
DÏxc‡Ki h‡š¿i mvnv‡h¨ wKfv‡e K‡¶i wkwkivsK wbY©q Kiv hvq?
3

N.
H w`b H ¯’v‡bi Av‡cw¶K Av`ª©Zv wbY©q K‡i H ¯’vb Ges K·evRv‡ii g‡a¨ †Kvb ¯’vbwU A‡c¶vK…Z ¯^w¯—`vqK e‡j g‡b n‡e Zv MvwYwZKfv‡e we‡k­lY Ki| 
4

45 bs cÖ‡kœi DËi

eq \o((,K) Lye ¶z`ª mgqKvj a‡i AwZe„nr gv‡bi †Kv‡bv ej wµqv Ki‡j Zv‡K NvZ ej e‡j|  

eq \o((,L)   eq \o((,A) I  eq \o((,B)  †f±iØ‡qi †f±i ev µm ¸Ydj,

 eq \o((,C) =  eq \o((,A) ( eq \o((,B) = ABSin( eq \o((,n) GLv‡b, A I B n‡jv, h_vµ‡g eq \o((,A)  I  eq \o((,B) Gi gvb, ( n‡jv  eq \o((,A) I  eq \o((,B) Gi ga¨Kvi †KvY|  eq \o((,A) †_‡K  eq \o((,B) Gi w`‡K GKwU WvbnvwZ KK© ¯µz †K Nyiv‡j ¯µzi gv_vwU †hw`‡K AMÖmi nq, †mw`K eivei GKK †f±i n‡jv  eq \o((,n)| 

eq \o((,M) †`Iqv Av‡Q, 

ï®‹ ev‡j¦i ZvcgvÎv, (1 = 30(C

Av`ª© ev‡j¦i ZvcgvÎv, (2 = 28(C 

ï®‹ ev‡j¦i ZvcgvÎvq †M­Bmv‡ii Drcv`K, G = 1.65 

†ei Ki‡Z n‡e, wkwkivsK, ( = ? 

Avgiv Rvwb, ( = (1 ( G ((1 ( (2) 


= 30(C ( 1.65 (30(C ( 28(C)


= 26.7(C  (Ans.)
eq \o((,N) cÖ`Ë DcvË g‡Z, H ¯’v‡bi ZvcgvÎvq (30(C) m¤ú„³ ev®úPvc, F = 31.85 ( 10(3m HgP 

†h‡nZz 26(C Ges 28(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 25.25 ( 10–3m Ges  28.45 ( 10–3m HgP.
ZvcgvÎvi 2(C cv_©‡K¨ m¤ú„³ ev®úPvc e„w× cvq

= 28.45 ( 10(3 m ( 25.25(10(3m 

= 3.2 ( 10(3 m HgP

( ZvcgvÎvi 0.7(C cv_©‡K¨ m¤ú„³ ev®úPvc e„w× cvq =
 eq \f(3.2 ( 10(3m HgP ( 0.7,2)  = 1.12 ( 10(3 mHgP 

( wkwkivs‡K m¤ú„³ ev®úPvc, f = (25.25 + 1.12) ( 10(3m 


= 26.37 ( 10(3 mHgP 

( H ¯’v‡b H w`‡bi Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F)  ( 100% 

=  eq \f(26.37 ( 10(3 HgP,31.85 ( 10(3 HgP)  ( 100%

= 82.8% < 90( (K·evRv‡ii Av‡cw¶K Av`ª©Zv)

( K·evRv‡ii †P‡q H ¯’vbwU H w`b A‡c¶vK…Z †ewk ¯^w¯—`vqK n‡e| 

eq \o((((,cÖkœ(46) w¯’i ZvcgvÎvq 5 wjUvi evqyc~Y© GKwU †ejyb‡K GKwU n«‡`i 40.8wg. Mfx‡i †bqv n‡j †ejybwU 1wjUvi AvqZb aviY K‡i| †ejybwUi m‡e©v”P cÖmviY ¶gZv 9 wjUvi| 
[K¨v›Ub‡g›U K‡jR, h‡kvi]
K.
we¯—vi Kv‡K e‡j?
1

L.
†Kv‡bv k‡ãi ZxeªZv †j‡fj 20dB ej‡Z Kx eyS?
2

M.
DÏxcK Abymv‡i evqygÛ‡ji Pvc KZ wgUvi cvi` Pvc n‡e?
3

N.
DÏxc‡K ewY©Z †ejybwU hw` n«‡`i Zj‡`‡k _vKv Ae¯’vq AviI 1 wjUvi evqyc~Y© K‡i †Q‡o †`qv nq Z‡e †ejybwU A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e Kx bv- MvwYwZK hyw³ `vI (g‡b Ki †ejy‡bi gyL evav Av‡Q|) 
4

46 bs cÖ‡kœi DËi

eq \o((,K) Zi½ mÂvjbKvix Ges mij Qw›`Z ¯ú›`‡bi †Kv‡bv KYv Gi mvg¨e¯’vb n‡Z †h †Kv‡bv GKcv‡k me©vwaK †h `~iZ¡ AwZµg K‡i Zv‡K Zi½wUi we¯—vi e‡j|  

eq \o((,L) Avgiv Rvwb, †Kvb k‡ãi ZxeªZv I n‡j, Gi ZxeªZv †j‡fj, 

( = 10log eq \f(I,I0) dB ( 10log  eq \f(I,I0) dB = 20dB n‡j, 

log  eq \f(I,I0)  = 2 ev,   eq \f(I,I0)  = 102 = 100 ev, I = 100I0 = 100 ( 10(12 Wm(2 = 10(10 Wm(2 

myZivs, †Kv‡bv k‡ãi ZxeªZv †j‡fj 20dB ej‡Z eySvq, D³ k‡ãi ZxeªZv 10(10 Wm(2 hv cÖgvY ZxeªZvi (I0 = I0(12 Wm(2) 100 ¸Y| 

eq \o((,M) †`Iqv Av‡Q,  n«‡`i c„ô‡`‡k †ejy‡bi AvqZb, V1 = 5L 


Ges Zj‡`‡k †ejy‡bi AvqZb, V2 = 1L 


n«‡`i MfxiZv, h = 40.8m


cvwbi NbZ¡, (w = 10–3 kgm–3
evqygÛ‡ji Pvc P n‡j n«‡`i c„ô‡`‡k †ejy‡bi Ici Pvc, P1 = P Ges Zj‡`‡k †ejy‡bi Dci Pvc, P2 = P + h(wg 

n«‡`i me©Î ZvcgvÎv GKB iƒc we‡ePbvq, e‡q‡ji m~Î cÖ‡qv‡M, 

P1V1 = P2V2  ev, P ( 5L = (P + h(wg) ( 1L 

ev, 5P = P +  h(wg 

( P =  eq \f(h(wg,4)  =  eq \f(40.8m ( 1000kgm(3 ( 9.8ms(2,4)  = 99960 Nm(2
( DÏxcK Abymv‡i evqygÛ‡ji Pvc 99960 Nm–2
Avevi, cvi`Pv‡ci †¶‡Î cvi‡`i NbZ¡, ( = 13.6 ( 103 kgm–3
( cvi` ¯—‡¤¢i D”PZv, h = ?

h(g = P

Avevi, h ( 13.6 ( 103 ( 9.8 = 99960

( h = 0.75m = 75cm

myZivs evqygÊ‡ji Pvc 75cm cvi`Pvc|
eq \o((,N) n«‡`i Zj‡`‡k †ejy‡bi Ici Pvc, 

P1 = P + h(wg = 99960 Nm–2 + 40.8m ( 1000 kgm(3 ( 9.8ms(1

= 499800 Nm(2 [M n‡Z P = 99960 Nm–2]
n«‡`i c„ô‡`‡k †ejy‡bi Ici Pvc, P2 = 99960 Nm(2 

n«‡`i Zj‡`‡k †ejy‡bi AvqZb, V1 = 1L + 1L = 2L 

Ges c„ô‡`‡k †ejy‡bi AvqZb, V2 n‡j, P1V1 = P2V2 

( V2 = V1  eq \f(P1,P2)  = 2L (  eq \f(499800 Nm(2,99960Nm(2) 
= 10L > 9L (†ejy‡bi m‡e©v”P cÖmviY ¶gZv|)

myZivs DÏxc‡K ewY©Z †ejybwU hw` n«‡`i Zj‡`‡k _vKv Ae¯’vq 1 wjUvi evqyc~Y© K‡i †Q‡o †`Iqv nq n‡e †ejybwU A¶Z Ae¯’vq cvwbi DcwiZ‡j Avm‡e bv| 

eq \o((((,cÖkœ(47) GKw`b ï®‹ I wm³ evj¦ nvB‡MÖvwgUv‡ii cvV h_vµ‡g 20( Ges 12.8(C cvIqv †Mj| 20(C ZvcgvÎvq †M­Bmv‡ii Drcv`K 1.79| 7(C, 8(C Ges 20(C ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc h_vµ‡g 7.5 ( 10(3, 8.1 ( 10(3 Ges 17.4 ( 10(3 mHgP| 

[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, e¸ov]
K.
Av`k© M¨vm Kx?
1

L.
evqyi wkwkivsK 20(C ej‡Z Kx eyS?
2

M.
H w`‡bi wkwkivsK wbY©q Ki| 
3

N.
Av‡cw¶K Av`ª©Zv †ei K‡i H w`‡bi AvenvIqv m¤ú‡K© †Zvgvi gZvgZ `vI| 
4

47 bs cÖ‡kœi DËi

eq \o((,K) †h mKj M¨vm mKj ZvcgvÎv I Pv‡c e‡qj I Pvj©‡mi m~Î †g‡b P‡j Zv‡`i‡K Av`k© M¨vm e‡j|  

eq \o((,L) evqyi wkwkivsK 20(C ej‡Z eySvq, evqyi ZvcgvÎv n«vm †c‡q 20(C G DcbxZ n‡j evqy¯’ Rjxq ev®ú Øviv H ¯’v‡bi evqy m¤ú„³ n‡e A_©vr 20(C ZvcgvÎvq Av‡cw¶K Av`ª©Zv n‡e (100%) d‡j D³ ¯’v‡b Rjxq ev®ú wkwki KYv AvKv‡i S‡i co‡Z ïi“ Ki‡e|  

eq \o((,M) †`Iqv Av‡Q, nvB‡MÖvwgUv‡i ï®‹ ev‡j¦i ZvcgvÎv, (1 = 20(C 

Ges wm³ ev‡j¦i ZvcgvÎv, (2 = 12.8( C 

ï®‹ ev‡j¦i ZvcgvÎvq (20(C) †M­Bmv‡ii Drcv`K, G = 1.79 

‡ei Ki‡Z n‡e, H w`‡b wkwkivsK, ( = ? 

Avgiv Rvwb,  ( = (1 ( G((1 ( (2)


= 20(C ( 1.79(20(C ( 12.8(C) 


= 7.112(C

myZivs, H w`‡bi wkwkivsK 7.112(C 
eq \o((,N) DÏxc‡Ki 7(C Ges 8(C ZvcgvÎvq m¤ú„³ ev®ú Pvc h_vµ‡g, 7.5 ( 10(3 mHgP Ges 8.1 ( 10(3 mHgP 

wkwkivs‡K (7.112(C ZvcgvÎvq) m¤ú„³ ev®úPvc, 

 f =  eq \b\bc\[(7.5 + \f((8.1 ( 7.5) ( 0.112,1)) ( 10(3  mHgP 


= 7.5672 ( 10(3 mHgP 

Avevi evqyi ZvcgvÎvq (20(C) m¤ú„³ ev®úPvc, 

F = 17.4 ( 10(3 mHgP

( H w`‡bi H ¯’v‡b Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F) ( 100%

=  eq \f(7.5672 ( 10(3 mHgP,17.4 ( 10(3 mHgP) ( 100% = 43.5%

G Av‡cw¶K Av`ª©Zv 100% Gi †P‡q A‡bK Kg (100% Gi A‡a©‡Ki †P‡q Kg), myZivs H w`‡bi AvenvIqv †gvUv‡gvwU  ï®‹ I fv‡jv| e„wócv‡Zi m¤¢vebv AZ¨š— ¶xY, A_©vr Lye kxNªB e„wócv‡Zi m¤¢vebv †bB|   

eq \o((((,cÖkœ(48) †Kv‡bv n«‡`i Zj‡`k †_‡K c„‡ô Avmvi d‡j GKwU evZv‡mi ey`ey‡`i AvqZb wZb¸Y †e‡o hvq| n«‡`i c„‡ô evqygÛ‡ji Pvc 105 Nm(2| 
[Be‡b ZvBwgqv ¯‹zj GÛ K‡jR, Kzwgj­v]

K.
cÖgvY Pvc Kv‡K e‡j?
1

L.
el©vKvj A‡c¶v kxZKv‡j †fRv Kvco ZvovZvwo ïKvq †Kb?
2

M.
DÏxc‡Ki n«‡`i MfxiZv KZ?
3

N.
e¨v‡ivwgUv‡i cvi` ¯—‡¤¢i D”PZv 75cm n‡j n«‡`i MfxiZvi †Kv‡bv cwieZ©b n‡e Kx? (cvi‡`i NbZ¡ 13590kgm(3)
4

48 bs cÖ‡kœi DËi

eq \o((,K) mgy`ªc„‡ô  45( A¶vs‡k 273.16K ZvcgvÎvq Dj­¤^fv‡e Aew¯’Z 760mm wewkó ï®‹ I weï× cvi` ¯—¤¢ †h Pvc †`q Zv‡K cÖgvY Pvc e‡j|  

eq \o((,L) el©vKv‡ji evqy‡Z kxZKv‡ji †P‡q †ewk Rjxq ev®ú _v‡K, d‡j el©vKv‡j cvwbi ev®úvqb Kg nq| G Kvi‡Y wfRv Kvc‡oi cvwb el©vKv‡ji †P‡q kxZKv‡j `ª“Z ev®úvwqZ nq, d‡j kxZKv‡j wfRv Kvco el©vKv‡ji †P‡q `ª“Z ïKvq| 

eq \o((,M) awi, DÏxc‡Ki n«‡`i MfxiZv = h


n«‡`i Zj‡`‡ki ey`ey‡`i AvqZb, V1 = V 


( n«‡`i c„ô‡`‡k ey`ey‡`i AvqZb, V2 = 3V 


n«‡`i c„ô‡`‡k Pvc, P2 = 105 Nm(2 


( n«‡`i Zj‡`‡k Pvc, P1 = P2 + h(g  

Avgiv Rvwb, 

P1V1 = P2V2 

ev, (P2 + h(g) V = P2 ( 3V 

ev, P2 + h(g = 3P2 

ev, h(g = 2P2 

ev, h =  eq \f(2P2,(g)  

ev, h =  eq \f(2 ( 105,1000 ( 9.8) 
( h = 20.408m (Ans.)
eq \o((,N) GLv‡b, n«‡`i Zj‡`‡k AvqZb, V1 = V 


n«‡`i c„ô‡`‡k AvqZb, V2 = 3V 


n«‡`i c„ô‡`‡k Pvc, P2 = 75cm  cvi` Pvc| 

= 0.75 ( 13590 ( 9.8 Nm(2 


= 99886.5 Nm(2 

( n«‡`i Zj‡`‡k Pvc, P1 = P2 + h(g 

Avgiv Rvwb, P1V1 = P2V2 

ev, (P2 + h(g)V = P2 ( 3V 

ev, P2 + h(g = 3P2 

ev, h =  eq \f(2P2,(g) 
ev, h =  eq \f(2 ( 99886.5,1000 ( 9.8)
( h = 20.385m ( 20.408m (M n‡Z cÖvß D”PZv)
myZivs e¨v‡ivwgUv‡i cvi` ¯—‡¤¢i D”PZv 75cm n‡j n«‡`i MfxiZv GKB _vK‡e| 
eq \o((((,cÖkœ(49) Avkv 5L M¨vm c~Y© GKwU †ejyb wb‡q ev‡jk¦i b`xi 40.8m Mfx‡i bvgj Ges b`xi Zj‡`‡k †ejybwU 1L AvqZb avib Kij| †ejy‡bi m‡e©v”P cÖmviY ¶gZv 14L| 

[wc‡ivRcyi miKvwi gwnjv K‡jR, wc‡ivRcyi]
K.
Abybv` Kx?
1

L.
Mv‡Qi †Mvovq cvwb w`‡j †m cvwb Wvjcvjvq wKfv‡e †cŠQvq| 
2

M.
b`xi DcwiZ‡j evqyi Pvc KZ?
3

N.
b`xi Zj‡`‡k †ejy‡bi AvqZb 3L n‡j †ejybwU b`xi DcwiZ‡j A¶Z _vK‡e wK bv- MvwYwZK e¨vL¨v Ki| 
4

49 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ciek K¤ú‡bi †¶‡Î Av‡ivwcZ ch©ve„Ë K¤úv¼ e¯‘i ¯^vfvweK K¤úvs‡Ki mgvb n‡j e¯‘wU m‡e©v”P we¯—vi mnKv‡i Kw¤úZ n‡Z _v‡K| G ai‡bi ciek K¤úb‡K Abybv` e‡j|   

eq \o((,L) Mv‡Qi †Mvovq cvwb w`‡j †m cvwb Mv‡Qi g~j I Kv‡Vi ga¨Kvi RvB‡jg bvgK Kjvi my² wQ`ªwewkó bjvKvi †Kvl¸‡jvi ga¨w`‡q †kl ch©š— cvZvq †cuŠQvq| G‡¶‡Î H bjvKvi j¤^v †Kvl¸‡jv ˆKwkK bjiƒ‡c AvPiY K‡i| †Kv‡li †`qv‡ji AYy I cvwb AYyi ga¨Kvi AvmÄbej, cvwb AYymg~‡ni ga¨Kvi mskw³ e‡ji Zzjbvq e„nËi| ZvB H cvwb Abvq‡m cvwbi c„ôUv‡bi Rb¨ b‡ji ga¨w`‡q cÖ‡ek K‡i b‡ji Aci cÖv‡š— cvZvq †cuŠ‡Q|  

eq \o((,M) †`Iqv Av‡Q, b`xi MfxiZv, h = 40.8m 

b`xi c„ô‡`‡k †ejy‡bi AvqZb, V1 = 5L

b`xi Zj‡`‡k †ejy‡bi AvqZb,  V2 = 1 L

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms(2 

Ges cvwbi NbZ¡, ( = 1000 kg–3
b`xi DcwiZ‡j evqyi Pvc, P1 = P n‡j Zj‡`‡k Pvc, 

P2 = P + h(g 

b`xi me©Î GKB ZvcgvÎv we‡ePbvq e‡q‡ji m~Î cÖ‡qv‡M, 

P1V1 = P2V2 ev, P ( 5L = (P + h(g) ( 1L 

ev, h(g = 5P ( P = 4P 

( P =  eq \f(h(g,4)  =  eq \f(40.8m ( 1000kgm(3 ( 9.8ms(2,4)

= 99960 Nm(2 

eq \o((,N) b`xi Zj‡`‡k †ejy‡bi AvqZb, V1 = 3L 

b`xi Zj‡`‡k †ejy‡bi Dci Pvc, 

P1 = P + h(g = P + 4P = 5P = 5 ( 99960 Nm(2
[M n‡Z cÖvß P = 99960 Nm–2]

= 499800 Nm(2 

b`xi c„ô‡`‡k †ejy‡bi Dci Pvc, P2 = P = 99960 Nm(2 

b`xi c„ô‡`‡k †ejy‡bi AvqZb,V2 n‡j, P1V1 = P2V2 

( V2 =  eq \f(P1V1,P2) =  eq \f(499800 Nm(2 ( 3L,99960 Nm(2) 
= 15L > 14L (†ejy‡bi m‡e©v”P cÖmviY ¶gZv)  

myZivs, b`xi Zj‡`‡k †ejy‡bi AvqZb 3L n‡j †ejybwUi b`xi DcwiZ‡j Avm‡j A¶Z _vK‡e bv| 

eq \o((((,cÖkœ(50) cÖgvY ZvcgvÎv I Pv‡c †Kv‡bv cv‡Î Aw·‡Rb M¨vm Av‡Q| M¨v‡mi AvYweK MwZZË¡ Abymv‡i ZvcgvÎv evo‡j M¨v‡mi ga¨Kvi AYy¸‡jvi †eM e„w× cvq| 

[Gg.wm. GKv‡Wgx g‡Wj ¯‹zj GÛ K‡jR; wm‡jU]

K.
Av`k© M¨vm Kv‡K e‡j?
1

L.
Pvj©‡mi m~ÎwU e¨vL¨v Ki| 
2

M.
DÏxc‡K D‡j­wLZ M¨v‡mi g~j Mo eM©‡eM wbY©q Ki| 
3

N.
M¨vmwUi g~j Mo eM©‡eM 5 ¸Y Ki‡Z n‡j M¨v‡mi ZvcgvÎv KZ evov‡Z n‡e MvwYwZK we‡k­l‡Yi mvnv‡h¨ wbY©q Ki| 
4

50 bs cÖ‡kœi DËi

eq \o((,K) †h mKj M¨vm mKj ZvcgvÎv I Pv‡c e‡qj I Pvj©‡mi m~Î †g‡b P‡j Zv‡`i‡K Av`k© M¨vm e‡j|  

eq \o((,L) Pvj©‡mi m~ÎwU n‡jv ( w¯’i Pv‡c †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb 0(C †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv cwieZ©‡bi Rb¨ Gi 0(C ZvcgvÎvi AvqZ‡bi  eq \f(1,273) Ask h_vµ‡g e„w× ev n«vm cvq|  Pvj©‡mi m~Îvbymv‡i w¯’i Pv‡c 0(C ZvcgvÎvq †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb V0 n‡j 0(C †_‡K cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv cwieZ©‡bi Rb¨ Gi AvqZb   eq \f(1,273) ( V0 nv‡i cwiewZ©Z n‡e| ((C ZvcgvÎvi cwieZ©‡bi Rb¨ AvqZ‡bi cwieZ©b n‡e  eq \f((,273)  ( V0| myZivs (( ZvcgvÎvq hw` H M¨v‡mi AvqZb V nq Z‡e Pvj©‡mi m~Îvbymv‡i, V = V0 +  eq \f((,273) V0 

eq \o((,M) †`Iqv Av‡Q, 

ZvcgvÎv, T = 0(C = 273K (‡h‡nZz cÖgvY ZvcgvÎv) 

Rvbv Av‡Q, Av`k© M¨vm aª“eK, R = 8.314 Jmole(1K(1 

Aw·‡R‡bi †gvjvi AvYweK fi, M = 32gm = 32 ( 10(3 kg 

†ei Ki‡Z n‡e g~j Mo eM©‡eM, Crms = ? 

Avgiv Rvwb, Crms =  eq \r(\f(3RT,M)) 

=  eq \r(\f(3 ( 8.314 Jmol(1K(1 ( 273K,32 ( 10(3Kg)) 

= 461.3 ms(1 (Ans.)
eq \o((,N) M¨vmwUi g~j Mo eM©‡eM c~‡e©i Zzjbvq 5¸Y n‡j,

C(rms = 5Crms = 5 ( 461.3ms(1 = 2306.5 ms(1| G‡¶‡Î mswk­ó cig ZvcgvÎv T( n‡j, 

  C(rms =  eq \r(\f(3RT(,M)) 
ev,  eq \f(3RT(,M)  =  eq \b(C(rms)2 
( T( =  eq \f(\b(C(rms)2M,3R) =  eq \f((2306.5ms(1)2 ( 32 ( 10(3kg,3 ( 8.314 Jmole(1K(1) 

= 6825.4K 

(M¨v‡mi ZvcgvÎv evov‡Z n‡e, T( ( T = 6825.4K ( 273K


= 6552.4K = 6552.4(C 

eq \o((((,cÖkœ(51) kirKv‡j GKwU n«‡`i evqygÛjxq Pvc 105 Nm(2 Av‡cw¶K Av`ª©Zv 55% Ges ZvcgvÎv 18.6(C| em‡š—I n«‡`i ZvcgvÎv kirKv‡ji mgvb _v‡K wKš‘ wkwkiv¼ 7.4(C nq| kirKv‡j D³ n«‡`i Zj‡`k †_‡K DcwiZ‡j Avmvq GKwU evqy ey`ey‡`i e¨vm wØ¸Y nq| 

	ZvcgvÎv
	m¤ú„³ Rjxq ev®úPvc (cvi` Pvc)

	7(C 
	7.5mm

	8(C 
	8.2mm 

	18(C
	15.6mm 

	19(C
	16.5mm 


[¯‹jvm©‡nvg, wm‡jU]

K.
eM©g~j Mo eM©‡eM Kx?
1

L.
AvKvk †gNjv _vK‡j wkwki c‡obv †Kb? e¨vL¨v Ki| 
2

M.
D‡j­wLZ n«‡`i MfxiZv wnmve Ki| 
3

N.
D‡j­wLZ FZz‡Z D³ n«‡` ågY ¯^w¯—`vqK n‡e? MvwYwZKfv‡e we‡k­lY Ki| 
4

51 bs cÖ‡kœi DËi

eq \o((,K) †Kvb M¨v‡mi mKj AYyi †e‡Mi e‡M©i Mogv‡bi eM©g~j‡K eM©g~j Mo eM©‡eM e‡j|

eq \o((,L) AvKvk †gNjv _vK‡j fz-c„ô Zvc wewKiY K‡i VvÛv n‡Z cv‡i bv| KviY †gN Zvc‡ivax c`v_© e‡j f‚-c„ô n‡Z wewKiYRwbZ Kvi‡Y Zvc cwievwnZ n‡Z cv‡i bv| d‡j f‚-c„ô VvÛv nq bv Ges evZvm Rjxqev®ú Øviv m¤ú„³ nq bv| GRb¨ AvKvk †gNjv _vK‡j wkwki c‡o bv|  

eq \o((,M) GLv‡b, 

kirKv‡j n«‡`i evqygÛjxq Pvc, P1 = 105Nm(2
n«‡`i Zj‡`‡k ey`ey‡`i e¨vm, d2 = d m

( n«‡`i DcwiZ‡j ey`ey‡`i e¨vm, d1 = 2d m 

awi, 

n«‡`i MfxiZv, = h m 

cvwbi NbZ¡, ( = 1000 kgm(3
AwfKl©R Z¡iY, g = 9.8ms(2
( n«‡`i Zj‡`‡k Pvc, P2 = (P1 + h(g) Nm(2
Avgiv Rvwb, 
P1V1 = P2V2

ev, P1 (  eq \f(4,3) ( eq \b(\f(d1,2))3 = (P1 + h(g) (   eq \f(4,3) ( (  eq \b(\f(d2,2))3 
ev, P1 (  eq \b(\f(2d,2))3= (P1 + h(g)  eq \b(\f(d,2))3 
ev, 8P1 = P1 + h(g
ev, h =  eq \f(7P1,(g) =  eq \f(7 ( 105,1000 ( 9.8)  = 71.43m 

myZivs, D‡j­wLZ n«‡`i MfxiZv, 71.43 m| 
eq \o((,N) GLv‡b, kirKv‡j Av‡cw¶K Av`ª©Zv, R( = 55%

emš—Kv‡j, evqyi ZvcgvÎv = 18.6(C 

wkwkiv¼ = 7.4(C 

8(C ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc 8.2 mm 

 7(C ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc 7.5 mm 

1(C ZvcgvÎv e„w×‡Z Rjxq ev®úPvc e„w× 

(8.2 ( 7.5)mm = 0.7mm 

( 0.4(C ZvcgvÎv e„w×‡Z Rjxq ev®ú Pvc e„w× = (0.7 ( 0.4)mm 



= 0.28mm 

( 7.4(C ZvcgvÎvq ev wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc 

       = (7.5 + 0.28)mm

ev, f = 7.78mm 

Avevi, 18(C I 19(C ZvcgvÎvi Rb¨ GKBfv‡e, 

0.6(C ZvcgvÎv e„w×‡Z Rjxq ev®úPvc e„w× 


= {(16.5 ( 15.6) ( 0.6}mm 


= 0.54mm 

( 18.6(C  ZvcgvÎvq ev evqyi ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc, F 
= (15.6 + 0.54)mm = 16.14mm 

(emš—Kv‡j Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F) ( 100%  

ev, R =  eq \f(7.78,16.14) ( 100%  = 48.20% < R(
emš—Kv‡j Av‡cw¶K Av`ª©Zv Kg nIqvq evZv‡m Rjxq ev‡®úi cwigvYI Kg nq| d‡j GB GKB ZvcgvÎvq kirKvj A‡c¶v emš—Kv‡j kix‡ii Nvg `ª“Z ïKvq Ges A¯^w¯— Kg jv‡M| 

GRb¨ emš—Kv‡j D³ n«‡` ågY Avivg`vqK n‡e| 
eq \o((((,cÖkœ(52) GKw`b wm³ evj¦ I ï®‹ evj¦ nvB‡MÖvwgUv‡i ï®‹ I wm³ evj¦ _v‡g©vwgUv‡i cvV h_vµ‡g 33(C Ges 28(C cvIqv †Mj| 32(C Ges 34(C ZvcgvÎvq †M­Bmv‡ii ivwk h_vµ‡g 1.63 I 1.61 Ges 24(C, 26(C I 33(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g 22.38, 25.21 I  37.78mm Hg| [W. gvneyeyi ingvb †gvj­v K‡jR, XvKv]

K.
Av`k© M¨vm Kx?
1

L.
Av‡cw¶K Av`ª©Zv 60% ej‡Z Kx †evSvq?
2

M.
H w`‡bi wkwkiv¼  KZ?
3

N.
Av‡cw¶K Av`ª©Zv †ei K‡i H w`‡bi AvenvIqv m¤ú‡K© gZvgZ `vI| 
4

52 bs cÖ‡kœi DËi

eq \o((,K) †hme M¨vm mKj ZvcgvÎv I Pv‡c M¨v‡mi m~Î mg~n we‡kl K‡i e‡qj I Pvj©‡mi m~Î †g‡b P‡j Zv‡`i Av`k© M¨vm e‡j|  

eq \o((,L) Av‡cw¶K Av`ª©Zv 60% ej‡Z †evSvq †h wbw`©ó AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxqev®ú cÖ‡qvRb Zvi kZKiv 60 fvM Rjxqev®ú evqy‡Z Dcw¯’Z Av‡Q|  

eq \o((,M) GLv‡b, ï®‹ evj‡ei ZvcgvÎv, (1 = 33(C 

wm³ evj‡ei ZvcgvÎv, (2 = 28(C 

34(C ZvcgvÎvq †M­Bmv‡ii Drcv`K, = 1.61 

32(C ZvcgvÎvq †M­Bmv‡ii Drcvw`Z = 1.63 

( 33(C ZvcgvÎvq †M­Bmv‡ii Drcv`K G =  eq \f(1.61 + 1.63,2) 

= 1.62 

wkwkiv¼, ( = ? 

Avgiv Rvwb, (1 ( ( = G((1 ( (2 )

ev, 
( = (1 ( G ((1 ( (2)

ev, 
( = 33(C ( 1.62(33 ( 28)

( 
( = 24.9(C (Ans.) 
eq \o((,N) GLv‡b, 

evqyi ZvcgvÎv, (1 = 33(C 

wkwkiv¼, ( = 24.9(C [‘M’ n‡Z cvB]  

evqyi ZvcgvÎvq (33(C) m¤ú„³ Rjxq ev®úPvc, F = 37.78 mm Hg

24(C ZvcgvÎvq m¤ú„³ Rjxqev®úPvc = 22.38 mm Hg 

26(C  ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc = 25.21mm Hg 

2(C ZvcgvÎv e„w×‡Z Rjxq ev®úPvc e„w× (25.21 ( 22.38)mm


= 2.83mm

(0.9(C ZvcgvÎv e„w×‡Z Rjxq ev®úPvce„w× =  eq \b(\f(2.83 ( 0.9,2)) mm 


= 1.274mm 

( wkwkiv‡¼ (24.9(C) m¤ú„³ Rjxq ev®úPvc,

f = (22.38 + 1.274)mm 


= 23.654 mm of Hg

( Av‡cw¶K Av`ª©Zv, R =  eq \f(f,F)  ( 100% 


=  eq \f(23.654,37.78) ( 100% 


= 62.6%

Avgv‡`i †`‡ki ¯^v”Q›`¨Ki Av‡cw¶K Av`ª©Zv †_‡K 50% ( 60%| myZivs, wb‡Y©q Av‡cw¶K Av`ª©Zv (62.61%) wb‡`©k K‡i †h, H w`‡bi evqy wKQyUv Av`ª© wQj| 

eq \o((((,cÖkœ(53) widvZ I wmdvZ hLb PÆMÖv‡gi d‡qÕm †j‡K Wze w`‡q †j‡Ki Zj‡`‡k †cŠu‡Q ZLb Zv‡`i mv‡_ _vKv 56g bvB‡Uªv‡Rb M¨vmfwZ© †ejybwUi AvqZb GK-Z…Zxqvsk n‡q hvq| †j‡Ki c„‡ôi evqyi Pvc, ¯^vfvweK evqyi Pvc I ZvcgvÎv 30(C Ges Zj‡`‡ki ZvcgvÎv 14(C wQj| widvZ ZvcgvÎv we‡ePbv K‡i Ges wmdvZ ZvcgvÎv we‡ePbv bv K‡i †j‡Ki MfxiZv wbY©q K‡iwQj| 

[Avb›` †gvnb K‡jR, gqgbwmsn]
K.
Av`ª©Zv Kx?
1

L.
†Kvb M¨v‡mi P ebvg  eq \f(1,V)  †jLwPÎwUi AvKvi wjL Ges Dnv †Kvb m~Î‡K mg_©b K‡i Zv e¨vL¨v Ki| 
2

M.
†j‡Ki Zj‡`‡k †ejy‡b _vKv bvB‡Uªv‡Rb M¨v‡mi MwZkw³ KZ?
3

N.
WzeyixØ‡qi g‡a¨ †K mwVKfv‡e †j‡Ki MfxiZv wbY©q K‡iwQj| MvwYwZKfv‡e we‡k­lY Ki| 
4

53 bs cÖ‡kœi DËi

eq \o((,K) †Kvb ¯’v‡bi evqy‡Z KZUzKz Rjxq ev®ú Av‡Q A_©vr evqy KZUzKz ï®‹ ev †fRv Zvi wb‡`©kK‡K evqyi Av`ª©Zv e‡j|  

eq \o((,L) P ebvg  eq \f(1,V)  †jLwUi AvKvi mij‰iwLK| GB †jL n‡Z cÖgvY Kiv hvq P ( V = aª“eK| hv e‡q‡ji m~Î| 

myZivs, †jLwU e‡q‡ji m~Î‡K mg_©b K‡i|  

eq \o((,M) GLv‡b,

†j‡Ki Zj‡`‡k ZvcgvÎv, T = 14(C = 287K 
bvB‡Uªv‡R‡bi fi, m = 56gm 

bvB‡Uªv‡R‡b MÖvg AvbweK fi, M = 28gm 

mve©Rbxb M¨vm aª“eK, R = 8.31Jmol(1K(1 

( Zj‡`‡k †ejy‡b _vKv bvB‡Uªv‡Rb M¨v‡mi MwZkw³, EK = ? 

Avgiv Rvwb, 


EK =  eq \f(3,2)nRT 

ev, 
EK =  eq \f(3,2)  eq \f(m,M) RT 

ev, 
EK =  eq \f(56,28)  ( 8.31 ( 287 (  eq \f(3,2) m 

( 
EK = 7154.91J (Ans.) 
eq \o((,N) GLv‡b, 

†j‡Ki c„‡ô evqyPvc, P1 = 1.013 ( 105 Pa [¯^vfvweK evqyPvc]  

†j‡Ki c„‡ô †ejy‡bi AvqZb, V1 = Vm3 [awi]

( †j‡Ki Zj‡`‡k †ejy‡bi AvqZb, V2 =  eq \f(1,3) Vm3 

†j‡Ki c„‡ô ZvcgvÎv, T1 = 30(C = 303K 

†j‡Ki Zj‡`‡k ZvcgvÎv, T2 = 14(C = 287K 

cvwbi NbZ¡, ( = 1000 kgm(3 

AwfKl©R Z¡iY, g = 9.8ms(2 

awi †j‡Ki MfxiZv =  h m 

( †j‡Ki Zj‡`‡ki Pvc, P2 = (P1 + h(g) Pa 

widv‡Zi †¶‡Î (ZvcgvÎv we‡ePbv K‡i),

2V2,T2)  eq \f(P1V1,T1) =  

ev,  eq \f(P1 ( V,T1) = \f((P1 + h(g) ( \f(1,3)V,T2)
ev,   eq \f(P1 ( 3 ( 287, 303)  = P1 + h(g 

ev, 2.842 P1 = P1 + h(g 

ev, h =  eq \f((2.842 ( 1) ( 1.013 ( 105,1000 ( 9.8) 
( h = 19.04 m 

†h‡nZz, †j‡Ki c„‡ô I Zj‡`‡k ZvcgvÎv wfbœ, GRb¨ mwVKfv‡e †j‡Ki MfxiZv wbY©‡qi Rb¨ ZvcgvÎv we‡ePbv Kiv cÖ‡qvRb| 

myZivs, Wzeyix‡`i g‡a¨ widvZ mwVKfv‡e †j‡Ki MfxiZv wbY©q K‡iwQj Ges wb‡Y©q mwVK MfxiZv 19.04 m| 

eq \o((((,cÖkœ(54) GKw`b Kwig weÁvbvMv‡i GKwU wmwjÛvi c‡o _vK‡Z †`Lj| †m wmwjÛviwU wb‡q 1 evqygÛjxq Pv‡c 2000LAw·‡Rb Øviv c~Y© Kij| wKQy¶Y ci Gi Pvc Kwg‡q 72cm cvi` Pv‡ci mgvb K‡i evwK M¨vm †ei K‡i w`j| H w`‡bi ZvcgvÎv wQj 300K Ges Aw·‡R‡bi AvYweK fi 32gm mole(1 Ges mve©Rbxb M¨vm aª“eK, R = 8.31Jmol(1K(1|
[miKvwi AvwRRyj nK K‡jR, e¸ov]

K.
AóK Kv‡K e‡j?
1

L.
dvcv †`vjK wcÛ Zij Øviv c~Y© K‡i Zjvq †QvU wQ`ª K‡i w`‡j †`vjKwU cÖ_‡g ax‡i Ges c‡i `ª“Z Pj‡e? e¨vL¨v Ki| 
2

M.
DÏxc‡Ki Z_¨vbyhvqx Aw·‡R‡bi fi wbY©q Ki| 
3

N.
Pvc Kgv‡bvi ci 50gm Aw·‡R‡bi AvqZb 60L Gi †ewk n‡e wK bv? MvwYwZK we‡k­l‡Yi gva¨‡g †`LvI| 
4

54 bs cÖ‡kœi DËi

eq \o((,K) †h my‡ii K¤úv¼ g~j my‡ii K¤úvs‡Ki wØ¸Y Zv‡K AóK e‡j|  

eq \o((,L) duvcv †`vjK wcÛ Zij Øviv c~Y© K‡i Zjvq †QvU wQ`ª K‡i w`‡j cÖ_gZ e‡ei fvi †K›`ª ch©š— `~iZ¡ A_©vr †`vj‡Ki Kvh©Kix ˆ`N¨© e„w× cv‡e, ZvB T (  eq \r(L) m~Îvbymv‡i, ZLb †`vjbKvjI mvgvb¨ evo‡Z _vK‡e| wKš‘ Zi‡ji cwigvY A‡bK K‡g †M‡j ZLb e‡ei fvi‡K›`ª Avevi Dc‡i DV‡Z ïi“ Ki‡e Ges †kl ch©š— e‡ei R¨vwgwZK †K‡›`ªB fvi‡K‡›`ªi Ae¯’vb n‡e| G mgq Kvh©Ki ˆ`N¨© n«vm †c‡Z _vK‡e| ZvB †`vjbKvjI n«vm †c‡Z _vK‡e Ges †`vjKwU `ª“Z Pj‡e|  

eq \o((,M) †`Iqv Av‡Q, 

Aw·‡R‡bi AvqZb, V = 2000L = 2000 ( 10(3m3 = 2 m3 

Aw·‡R‡bi ZvcgvÎv, T = 300K 

Aw·‡R‡bi AvYweK fi, M = 32gm.mole(1

= 32 (10(3 kg.mole(1 

mve©Rbxb M¨vm aª“eK, R = 8.314 Jmole(1K(1 

M¨v‡mi Pvc, P = 1atm, = 101325 Nm(2 

‡ei Ki‡Z n‡e, Aw·‡R‡bi fi, m = ? 

Avgiv Rvwb, PV =  eq \f(m,M) RT 

( m =  eq \f(PVM,RT)  =  eq \f(101325Nm(2 ( 2m3 ( 32 ( 10(3 kg.mole(1,8.314 Jmole(1K(1 ( 300K) 

= 2.6 Kg (Ans.) 
eq \o((,N) Pvc Kgv‡bvi ci, 
P = 72cmHgP =  eq \f(72,76)  ( 101325 Nm(2
= 95992 Nm(2 

ZvcgvÎv, T = 300K

Aw·‡R‡bi AvYweK fi, M = 32 ( 10(3 kg.mole(1 

mve©Rbxb M¨vm aª“eK, R = 8.314 J.mole(1K(1
Aw·‡R‡b M¨v‡mi we‡eP¨ fi, m = 50gm = 50(10(3kg 

D³ M¨v‡mi AvqZb, V n‡j, PV =  eq \f(m,M) RT 

( V =  eq \f(mRT,PM)  =  eq \f(50 ( 10(3 kg ( 8.314 Jmole(1K(1 ( 300K,95992 Nm_2 ( 32 ( 10(3 Kg.mole(1) 

= 0.0406m3

= 0.0406 ( 1000L 


= 40.6L

myZivs, Pvc Kgv‡bvi ci 50gm Aw·‡R‡bi AvqZb 60L Gi †ewk n‡e bv|

eq \o((((,cÖkœ(55) AvenIqv Awa`ß‡ii cÖ`Ë Abyhvqx GKw`‡bi wkwkivsK 23.5(C I evqyi ZvcgvÎv 33(C| H w`b gvBj‡÷vb K‡j‡Ri c`v_©weÁvb j¨v‡e nvB‡MÖvwgUv‡ii wm³ I ï®‹ ev‡j¦i cvV cvIqv †Mj 28(C I 33(C| j¨v‡ei ZvwjKv †_‡K wb‡æi gvb n‡jv cvIqv hvq| 

	ZvcgvÎv
	m¤ú„³ ev®úPvc
	ZvcgvÎv
	†M­Bmv‡ii Drcv`K

	23(C
	23.25 ( 10–3m
	32(C
	1.64

	25(C
	25.25 ( 10–3m
	34(C
	1.61

	23(C
	28.45 ( 10–3m
	35(C
	1.60


[gvBj‡÷vb K‡jR, XvKv]
K.
cig Av`ª©Zv Kv‡K e‡j?
1

L.
el©vKvj A‡c¶v kxZ Kv‡j wfRv Kvco `ª“Z ïKvq †Kb?
2

M.
AvenvIqv Awa`ß‡ii cÖ`Ë Z_¨vbyhvqx H w`‡bi Av‡cw¶K Av`ª©Zv wbY©q Ki|
3

N.
j¨v‡e wnmveK…Z wkwkivsK I AvenvIqv Awa`ß‡ii cÖ`Ë wkwkivsK GKB wQj wK bv- DÏxc‡Ki Av‡jv‡K hvPvB Ki|
4

55 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv mgq †Kv‡bv ¯’v‡bi GKK AvqZ‡bi evqy‡Z †h cwigvY Rjxq ev®ú _v‡K Zv‡K H evqyi cig Av`ª©Zv e‡j|

eq \o((,L) el©vKv‡j evZv‡m Rjxq ev‡®úi cwigvY †ewk _v‡K d‡j ev®úvq‡bi nvi Kg nq| Aciw`‡K kxZKv‡j evZvm ï®‹ _v‡K d‡j ev®úvq‡bi nvi †ewk nq| GKvi‡b el©vKv‡j †fRv Kvco mn‡R ïKvq bv wKš‘ kxZKv‡j †fRv Kvco `ª“Z ïwK‡q hvq|  

eq \o((,M) †`Iqv Av‡Q, 

25(C ZvcgvÎvq m¤ú„³ ev®úPvc = 25.25 ( 10–3m 

23(C ZvcgvÎvq m¤ú„³ ev®úPvc = 23.25 ( 10–3m 

( 2(C ZvcgvÎvq cwieZ©‡b m¤ú„³ ev®úPv‡ci cwieZ©b 

= (25.25 (23.25) ( 10–3m 

= 2 ( 10–3m 

( 1(C ZvcgvÎv cwieZ©‡b m¤ú„³ ev®úPv‡ci cwieZ©b = 1 ( 10–3m 

( 0.5(C ZvcgvÎvq cwieZ©‡b m¤ú„³ ev®úPv‡ci cwieZ©b = 5 ( 10–4m 

( wkwkiv¼ m¤ú„³ ev®úPvc f = 23.25 ( 10–3 + 5 ( 10–4 


= 2.375 ( 10–2m 

( evqyi ZvcgvÎvq m¤ú„³ ev®úPvc F = 28.45 ( 10–3
( Av‡cw¶K Av`ª©Zv R =   eq \f(f,F)  ( 100% 

 
=   eq \f(2375 ( 10–2,28.45 ( 103)  ( 100% 


= 83.47 % (Ans.) 

eq \o((,N) †`Iqv Av‡Q,

34(C ZvcgvÎvq †M­Bmv‡ii Drcv`K = 1.61 

32(C ZvcgvÎvq †M­Bmv‡ii Drcv`K = 1.64

( 2(C ZvcgvÎvq cv_©‡K¨ †M­Bmv‡ii Drcv`‡Ki cv_©K¨ = 1.64 – 1.61 


= 0.03 

( 1(C ZvcgvÎv cv_©‡K¨i †M­Bmv‡ii Drcv`‡Ki cv_©K¨ = 0.015

( 33(C ZvcgvÎv †M­Bmv‡ii Drcv`K G = 1.64 ( 0.015 = 1.625 

ZLb, ï®‹ ev‡j¦i cvV (1 = 33(C

wm³ ev‡j¦i cvV, (2 = 28(C 

( wkwkivsK ( = (1 ( G ((1 ( (2)


= 33 (1.625 (33 (28)


= 24.875(C 

wKš‘ AvenvIqv Awa`ß‡ii cÖ`Ë wkwkivsK 23.5(C

( Dfq †¶‡Îi wkwkivs‡Ki gvb GKB wQj bv|   

eq \o((((,cÖkœ(56) 27(C ZvcgvÎvq 64g Aw·‡Rb GKwU 10 cm evû wewkó NbK cv‡Î ivLv Av‡Q| GK †gvj Aw·‡R‡bi MÖvg AvYweK fi 32g. 
[AMÖYx ¯‹zj GÛ K‡jR, XvKv]
K.
cig Av`ª©Zv Kx?
1

L.
el©vKvj A‡c¶v kxZKv‡j wfRv Kvco `ª“Z ïKvq †Kb( e¨vL¨v Ki|
2

M.
cv‡Îi Af¨š—‡i Aw·‡R‡bi Pvc wbY©q Ki|
3

N.
M¨v‡mi Pvc w¯’i †i‡L Gi ZvcgvÎv KZ e„w× Ki‡j M¨v‡mi AYyi g~j, Mo eM© †eM c~‡e©i ZvcgvÎvq AYyi g~j Mo eM© †e‡Mi wZb¸Y n‡e? 
4

56 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Ave× ¯’v‡bi evZv‡m GKK AvqZ‡b †h cwigvY (f‡ii) Rjxq ev®ú i‡q‡Q, Zv‡K H ¯’v‡bi cig Av`ª©Zv e‡j| 

eq \o((,L) el©vi w`‡b evqygÛj Rjxq ev®ú Øviv cÖvq m¤ú„³ _v‡K, A_©vr Av‡cw¶K Av`ª©Zv 100% Gi KvQvKvwQ _v‡K| d‡j evZvm AwaK cwigv‡Y Rjxq ev®ú †kvlY Ki‡Z cv‡i bv| G Kvi‡Y el©vKv‡j †fRv Kvco mn‡R ïKv‡Z Pvq bv| †m Zzjbvq kxZKv‡ji evZvm ïKbv _v‡K| ïKbv evZv‡m Rjxq ev®ú AZ¨š— Kg _v‡K| GB evZvm wfRv Kvco †_‡K `ª“Z Rjxq ev®ú †kvlY K‡i wb‡Z cv‡i| d‡j kx‡Zi w`‡b †fRv Kvco ZvovZvwo ïKvq|  

eq \o((,M) †`Iqv Av‡Q, 

Aw·‡R‡bi ZvcgvÎv, T = 27(C = (27 + 273)K = 300K 

Aw·‡R‡bi fi, m = 64g = 64 ( 10–3kg

Aw·‡R‡bi †gvjvi fi, M = 329 = 32 ( 10–3kg 

Aw·‡R‡bi AvqZb, V = (10cm)3 = 1000 cm3  = 1000 ( 10–6 m3 


= 10–3 m3 
Rvbv Av‡Q, Av`k© M¨vm aª“eK, R = 8.314 Jmole–1K–1 

†ei Ki‡Z n‡e, Aw·‡R‡bi Pvc, P = ? 

Avgiv Rvwb, PV =  eq \f(m,M) RT 

( P =   eq \f(mRT,MV)  =  eq \f(64 ( 10–3 kg ( 8.314 Jmole–1 K–1 ( 300K,32 ( 10–3kg ( 10–3m3) 

= 4.9884 ( 106 Nm–2 (Ans.)
eq \o((,N) cÖkœg‡Z, Avw` g~j Mo eM©‡eM Crms1 n‡j P‚ovš— g~j Mo eM©‡eM, C(ms2 = 3Crms| 

Avw` ZvcgvÎv, T1 = 27(C = 300K 

†ei Ki‡Z n‡e, Pzovš— ZvcgvÎv T2 = ?

Avgiv Rvwb, Crms (  eq \r(T)  

(  eq \f(Crms,Crms1)  =   eq \r(\f(T2,T1))  

ev,   eq \f(3Crms,Crms1)  =   eq \r(\f(T2,300K)) 
ev,   eq \f(T2,300K)  = (3)2 = 9 

( T2 = 9 ( 300K = 2700K = (2700 ( 273) (C = 2427(C 

( ZvcgvÎv e„w×i cwigvY = T2 ( T1 = 2427(C ( 27(C = 2400(C 

myZivs, M¨v‡mi Pvc w¯’i †i‡L Gi ZvcgvÎv 2400(C cwigvY e„w× Ki‡j M¨v‡mi AYyi g~j Mo eM© †eM c~‡e©i ZvcgvÎvq AY~i g~j Mo eM© †e‡Mi wZb¸Y n‡e|

eq \o((((,cÖkœ(57) AvKvk c`v_© we`¨v j¨v‡e Av`ª©ZvgvcK hš¿ wb‡q cix¶v KiwQ‡jv| K¶ ZvcgvÎv 18(C, wkwkivsK 13(C Ges K¶ ZvcgvÎvq †M­Bmv‡ii Drcv`‡Ki gvb 1.82 wQ‡jv| wm³ ev‡j¦i ZvcgvÎv †R‡b AvKvk Av‡cw¶K Av`ª©Zv wn‡m‡e K‡i 58%  †c‡jv| cieZ©x‡Z evqy ZvcgvÎv K‡g 14(C n‡jv| [18(C I 14(C ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc h_vµ‡g 15.44 ( 10–3m Ges 11.90 ( 10–3 mHg] 
[`wbqv K‡jR XvKv]
K.
†em †÷kb Kx?
1

L.
me cÖ‡¶cKB wbw¶ß e¯‘ wKš‘ me wbw¶ß e¯‘ cÖ‡¶cK bq †Kb? e¨vL¨v Ki|
2

M.
Av`ª©ZvgvcK h‡š¿i wm³ ev‡j¦i ZvcgvÎv KZ wQ‡jv? wbY©q Ki|
3

N.
evqyi ZvcgvÎv K‡g hvIqvq j¨v‡ei evqy‡Z Rjxq ev‡®úi cwigvY Kg n‡e bv †ewk n‡e? MvwYwZK we‡k­lY `vI|
4

57 bs cÖ‡kœi DËi

eq \o((,K) f‚-c„ô¯’ †h †÷kb †_‡K †h †Kv‡bv cÖKvi †iwWI †hvMv‡hvM wbqš¿Y Kiv nq Zv‡K †em †÷kb e‡j|

eq \o((,L) †h mKj wbw¶ß e¯‘ Abyf‚wg‡Ki mv‡_ 90( wfbœ Aci †Kv‡bv †Kv‡Y cive„Ë AvK…wZi| †h mKj wbw¶ß e¯‘ Dj­¤^ eivei Dc‡ii w`‡K wb‡¶c Kiv nq Zviv cÖ‡¶cK bq G‡`i MwZc_ mij‰iLK| myZivs, me cÖ‡¶cKB wbw¶ß e¯‘ Z‡e me wbw¶ß e¯‘ cÖ‡¶cK bq| 

eq \o((,M) †`Iqv Av‡Q, 

ï®‹ ev‡j¦i ZvcgvÎv, (1 = K¶ZvcgvÎv = 18(C 

wkwkivsK, ( = 13(C

ï®‹ ev‡j¦i ZvcgvÎvq †M­Bmv‡ii Drcv`‡Ki gvb, G = 1.82 

†ei Ki‡Z n‡e, wm³ ev‡j¦i ZvcgvÎv, (2 = ? 

Avgiv Rvwb, ( = (1 ( G ((1 ( (2) 

ev, G ((1 ( (2) = (1 ( (
ev, (1 ( (2 =   eq \f((1 ( (,G) 
((2 = (1 (   eq \f((1 ( (,G)  = 18(C (   eq \f(18(C (13(C,1.82)  


= 15.253(C (Ans.) 
eq \o((,N) cÖv_wgK Ae¯’vq, j¨v‡ei evZv‡mi Av‡cw¶K Av`ª©Zv, R1 = 58% = 0.58|

evqyi ZvcgvÎvq (18(C) m¤ú„³ ev®úPvc, F1 = 15.44 ( 10–3m Hgp|

wkwkivs‡K (13(C) m¤ú„³ ev®úPvc ( n‡j, 

R1 =   eq \f((,F1) 
( ( = R1 F1 = 0.58 ( 15.44 ( 10–3m HgP 


= 8.9552 ( 10–3mHgP 

cwiewZ©Z Ae¯’vq, 

evqyi ZvcgvÎvq (14(C) m¤ú„³ ev®ú Pvc, F2 = 11.90 ( 10–3m Hgp 

wkwkivs‡K (13(C) m¤ú„³ ev®úPvc, ( = 8.9552 ( 10–3 m Hgp 

( cwiewZ©Z Ae¯’vq Av‡cw¶K Av`ª©Zv,

R2 =   eq \f((,F2)  =   eq \f(8.9552 ( 10–3m HgP,11.90 ( 10–3m HgP)  = 0.7525 = 75.25% 

j¶¨ Kwi, 75.25% > 58% 

ev, R2 > R1 

myZivs evqyi ZvcgvÎv K‡g hvIqvq j¨v‡ei evqy‡Z Rjxq ev‡®úi cÖK…Z cwigvY bv evo‡jI Av‡cw¶K cwigvY †e‡o‡Q| KviY Av‡cw¶K Av`ª©Zv †e‡o‡Q| 

eq \o((((,cÖkœ(58) 1 atm Pv‡c  1660 L Aw·‡Rb M¨vm ivLv Av‡Q| H M¨v‡mi Pvc Kwg‡q 72 cm Kiv nj| H w`‡bi ZvcgvÎv wQj 27(C| Aw·‡R‡bi M = 32gmol–1 I R = 8.316J mol–1K–1|

[wSbvB`n K¨v‡WU K‡jR, SbvB`n]

K.
e‡q‡ji m~ÎwU wee„Z Ki|
1

L.
Av‡cw¶K Av`ª©Zv e¨vL¨v Ki|
2

M.
DÏxc‡Ki Aw·‡R‡bi fi †ei Ki|
3

N.
Pvc Kwg‡q 50gm Aw·‡R‡bi AvqZb 50L Kiv m¤¢e? MvwYwZKfv‡e we‡k­lY Ki|
4

58 bs cÖ‡kœi DËi

eq \o((,K) Òw¯’i ZvcgvÎvq wbw`©ó f‡ii M¨v‡mi AvqZb Gi Dci cÖhy³ Pv‡ci e¨¯—vbycvwZK|Ó 

eq \o((,L) wkwkiv‡¼i m¤ú„³ Rjxq ev®úPvc I evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pv‡ci AbycvZ‡K Av‡cw¶K Av`ª©Zv e‡j| awi, wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc (, evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc F
Zvn‡j, Av‡cw¶K Av`ª©Zv R =   eq \f((,F)  ( 100%  

†Kv‡bv ¯’v‡bi Av‡cw¶K Av`ª©Zv Øviv H ¯’v‡bi evqy ï®‹ bv †fRv Zv Rvbv hvq| A_ev H ¯’v‡b evqy‡K Rjxqev®ú Øviv m¤ú„³ Ki‡Z hZUzKz Rjxq ev®ú `iKvi Zvi kZKiv KZ fvM Dcw¯’Z Av‡Q Zv Rvbv hvq|

eq \o((,M) GLv‡b, Aw·‡R‡bi AvqZb, V = 1660L = 1600 ( 10–3m3 Aw·‡R‡bi Pvc, P = 1 atm = 1.013 ( 105 Pa 

Aw·‡R‡bi ZvcgvÎv, T = 27(C = 300K  

†gvjvi M¨vm aª“eK, R = 8.314 Jmol–1 K–1
Aw·‡R‡bi MÖvg AvYweK fi, M = 32 gm 

Aw·‡R‡bi fi, m = ? 

Avgiv Rvwb, PV =   eq \f(m,M)  RT 

ev,
m =   eq \f(MPV,RT)  

ev,
m =   eq \f(32 ( 1.013 ( 105 ( 1660 ( 10–3,8.314 ( 300) 
ev, 
m = 2157. 43 gm 

( 
m = 2.1574 kg  (Ans.)   
eq \o((,N) DÏxc‡Ki Aw·‡R‡bi fi, m = 2.1574 kg = 2157.4 gm 

Aw·‡R‡bi cÖv_wgK Pvc, P1 = 1 atm = 76 cm|

P1 Pv‡c 2157. 43gm Aw·‡R‡bi AvqZb 1660L 

( P1 Pv‡c 50 gm Aw·‡Rb AvqZb  eq \f(1660 ( 50,2157.43)  L  = 38.47L 

( 50 gm Aw·‡R‡bi cÖv_wgK AvqZb, V1 = 38.47L 

Aw·‡R‡bi cwiewZ©Z Pvc, P2 = 72 cm 

Aw·‡R‡bi cwiewZ©Z AvqZb = V2L (awi) 

Avgiv Rvwb, 


P1 V1 = P2 V2
ev, 
V2 =   eq \f(P1V1,P2)  

ev, 
V2 =   eq \f(76 ( 38.47,72) 
(
V2 = 40.61L ( 50L 

myZivs, Pvc Kwg‡q 50 gm Aw·‡R‡bi AvqZb 

50L Kiv m¤¢e bq|   

eq \o((((,cÖkœ(59) A GKwU n«`| Gi Zj‡`k †_‡K GKwU ey`ey` Dcwi‡`‡k Avmvi d‡j AvqZb 6 ¸Y nq| evqygÛ‡j Pvc 2atm, n«`wU‡Z ï®‹ I Av`ª© evj‡ei ZvcgvÎv 25(C Ges 19(C,  †M­Bmv‡ii aª“eK 1.65. Aci GKwU n«` B †hLv‡b evqyi ZvcgvÎv 25(C Ges wkwkiv¼ 15.6(C. (25(C, 16(C Ges 15(C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g  16.5cm, 10.3cm, 9.4cm cvi`)| 
[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU]
K.
mgwefvRb bxwZ wK?
1

L.
M¨vm I ev‡®úi g‡a¨ †gŠwjK cv_©K¨ e¨vL¨v Ki|
2

M.
DcwiD³ A n«`wUi MfxiZv wbY©q Ki|
3

N.
DÏxc‡Ki A I B n«‡`i g‡a¨ †KvbwU‡Z †ewk Avivg`vqK? MvwYwZKfv‡e we‡k­lY K‡iv|
4

59 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ew›UZ nq Ges cÖwZwU ¯^vaxbZvi gvÎvi kw³i cwigvY  =  eq \f(1,2) kT| ( GwUB mgwefvRb bxwZ|  

eq \o((,L) †h M¨vm Gi Zijve¯’vi mv‡_ mvg¨ve¯’vq i‡q‡Q A_ev †h M¨v‡mi ZvcgvÎv Gi msKU we›`yi ZvcgvÎvi Zzjbvq Kg, Zv‡K ev®ú ejv nq| myZivs ev®ú n‡jv M¨v‡mi GKwU we‡kl Ae¯’v| Aci w`‡K, †h c`v_©¸‡jv‡K (†hgb, Aw·‡Rb, bvB‡Uªv‡Rb, BZ¨vw`) Avgiv mPivPi M¨vm wn‡m‡e Rvwb, †m¸‡jv G‡`i Zijve¯’vi mv‡_ mvg¨ve¯’vq †bB Ges M¨vmxq Ae¯’vq c`v_©¸‡jvi ZvcgvÎv G‡`i wbR¯^ msKU we›`yi ZvcgvÎvi Zzjbvq †ewk| 

eq \o((,M) †`Iqv Av‡Q, n«‡`i Zj‡`‡k ey`ey‡`i AvqZb V1 n‡j c„ô‡`‡k ey`ey‡`i AvqZb, V2 = 6V1|

n«‡`i c„ô‡`‡k ey`ey‡`i Ici Pvc P2 = 2atm = 2 ( 105Nm–2 

Rvbv Av‡Q cvwbi NbZ¡, ( = 1000 kgm–3 

AwfKl©R Z¡iY, g = 9.8 ms–2 

awi, n«‡`i MfxiZv h (m) ; Zvn‡j n«‡`i Zj‡`‡k ey`ey‡`i Ici Pvc, P1 = P2 + h(g = 2( 105 Nm–2 + hm ( 1000 kgm–3 ( 9.8ms–2 


= 2 ( 105 Nm–2 + 9800h Nm–2 


= (2 ( 105 + 9800h) Nm–2 

n«‡`i me©Î ZvcgvÎv GKB we‡ePbvq e‡q‡ji m~Î cÖ‡qv‡M cvB, 

P1 V1 = P2 V2

ev, (2 ( 105 + 9800h) Nm–2 ( V1 = 2 ( 105 Nm–2 ( 6V1 

ev, 2 ( 105 + 9800h = 12 ( 105 

ev, 9800h = 12 ( 105 ( 2 ( 105 = 10 ( 105
( h =   eq \f(10 ( 105,9800)  = 102.04m (Ans.)  
eq \o((,N) DÏxcK g‡Z, Z_v ï®‹ ev‡j¦i ZvcgvÎv  A n«‡`i evqyi ZvcgvÎv, (1 = 25(C Ges Av`ª© ev‡j¦i ZvcgvÎv, (2 = 19(C 

ï®‹ ev‡j¦i ZvcgvÎvq †M­Bmv‡ii aª“eK, G = 1.65

A n«‡`i evqyi wkwkivsK, ( = (1  ( G ((1 ( (2) 

= 25(C ( 1.65 (25(C ( 19(C) = 15.1(C 

†h‡nZz 16(C Ges 15(C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 10.3cm Ges 9.4cm HgP 

( A n«‡`i wkwkivs‡K m¤ú„³ ev®úPvc, (1 = 9.4 + (10.3 ( 9.4) ( 0.1  


= 9.49 cm HgP 

A n«‡`i evqyi ZvcgvÎv (25(C) m¤ú„³ ev®úPvc, F = 16.5 cm HgP 

( A n«‡`i evZv‡m Av‡cw¶K Av`ª©Zv, R1 =   eq \f((1,F)  ( 100%

=   eq \f(9.49cm HgP,16.5 cm HgP)  ( 100% = 57.52% 

B n«‡`i evqyi ZvcgvÎvq (25(C) m¤ú„³ ev®úPvc, F = 16.5cm HgP Ges wkwkivs‡K (15.6(C) m¤ú„³ ev®úPvc, (2 = 9.4 + (10.3 (9.4) ( 0.6 = 9.94 cm HgP 

( B n«‡`i evqyi Av‡cw¶K Av`ª©Zv, R2 =   eq \f((2,F)  ( 100% 


=   eq \f(9.94 cm HgP,16.5cm HgP)  ( 100% 


= 60.24% 

j¶¨ Kwi, 57.52% < 60.24% 

ev, R1 < R2 

( A I B n«‡`i g‡a¨ A n«‡`i cwi‡ek †ewk Avivg`vqK| 

eq \o((((,cÖkœ(60) mxmvi ˆZwi 10gm f‡ii GKwU ey‡jU 200ms–1  †e‡M PjvKvjxb †Kv_vI _vwg‡q †`qvi d‡j mg¯— MvwYwZK Zv‡c i“cvš—wiZ n‡jv| D‡j­L¨ †h, Zvc I MwZkw³ Ab¨ †Kvbfv‡e bó nqwb Ges mxmvi Av‡cw¶K Zvc 126Jkg–1K–1
[evsjv‡`k †bŠevwnbx ¯‹zj GÛ K‡jR, Lyjbv]

K.
cÖgvY Pvc Kx?
1

L.
Pvj©‡mi m~ÎwU e¨vL¨v Ki|
2

M.
ey‡j‡Ui MwZkw³ KZ?
3

N.
G †¶‡Î ZvcgvÎvi cwieZ©b n‡e Kx? MvwYwZK we‡k­l‡Yi gva¨‡g e¨vL¨v `vI|
4

60 bs cÖ‡kœi DËi

eq \o((,K) mgy`ª mgZ‡j 45( A¶vs‡k 273.15K ZvcgvÎvq Dj­¤^fv‡e Aew¯’Z 760 mm D”PZv wewkó ï®‹ I weï× cvi`¯—¤¢ †h Pvc †`q Zv‡K cÖgvY Pvc e‡j|  

eq \o((,L) Pvj©‡mi m~ÎwU n‡jv ( w¯’i Pv‡c †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb 0(C †_‡K cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w× ev n«v‡mi Rb¨ Gi 0(C ZvcgvÎvq AvqZ‡bi  eq \f(1,273) Ask h_vµ‡g e„w× ev n«vm cvq|
Pvj©‡mi m~Î Abymv‡i, w¯’i Pv‡c 0(C ZvcgvÎvq †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb Vo n‡j 0(C  †_‡K cÖwZ wWMÖx †mjwmqvm ZvcgvÎvi cwieZ©‡bi Rb¨ Gi AvqZb  eq \f(1,273)  ( Vo nv‡i cwiewZ©Z n‡e ((C ZvcgvÎvi cwieZ©‡bi Rb¨ AvqZ‡bi cwieZ©b n‡e   eq \f((V0,273) | myZivs, ((C ZvcgvÎvq hw` H M¨v‡mi AvqZb V nq Z‡e Pvj©‡mi myÎvbymv‡i, V = Vo +   eq \f((,273)  Vo = Vo  eq \b(1 + \f((,273)) 
eq \o((,M)  †`Iqv Av‡Q, ey‡j‡Ui fi, m = 10gm = 0.01kg 

Ges MwZ‡eM, v = 200ms–1 

†ei Ki‡Z n‡e, ey‡j‡Ui MwZkw³, Ek = ? 

Avgiv Rvwb, Ek =  eq \f(1,2)  mv2 =  eq \f(1,2)  ( 0.01 kg ( (200ms–1)2 


= 200J (Ans.)
eq \o((,N) G‡¶‡Î ZvcgvÎvi cwieZ©b n‡e| ey‡j‡Ui MwZkw³ Zvckw³‡Z i“cvš—wiZ n‡e|

( Drcbœ Zvckw³, H = 200J 

GLv‡b, ey‡j‡Ui fi, m = 0.01kg 

ey‡j‡Ui Dcv`v‡bi (mxmv) Av‡cw¶K Zvc, S = 126 Jkg–1K–1 ey‡j‡Ui ZvcgvÎv e„w× (( n‡j H = mS(( 

( (( =   eq \f(H,mS)  =   eq \f(200J,0.01kg ( 126 Jkg–1K–1) 

= 158.73K = 158.73(C 

myZivs, ey‡j‡Ui ZvcgvÎv 158.73(C cwigvY e„w× cv‡e|   

eq \o((((,cÖkœ(61) GKwU n«‡`i Zj‡`k †_‡K DcwiZ‡j Avmvq evqy ey`ey‡`i e¨vm wØ¸Y nq| n«‡`i cvwbi NbZ¡ 103kgm–3 Ges evqyi Pvc 105Pa|
[mwdDwÏb miKvi GKv‡Wgx GÛ K‡jR]
K.
mve©Rbxb M¨vm aª“eK Kv‡K e‡j?
1

L.
†Kvb ¯’v‡bi evZv‡mi Avt Av`©ªZv 70% ej‡Z Kx eyS?
2

M.
n«‡`i cvwbi MfxiZv wbY©q Ki|
3

N.
n«‡`i cwie‡Z© 0.8 Avt ¸i“‡Z¡i †K‡ivwm‡bi ˆZj _vK‡j ey`ey‡`i AvKvi GKB cwieZ©b n‡Z n‡j n«‡`i MfxiZv †ewk bv Kg n‡e( we‡k­lY Ki|
4

61 bs cÖ‡kœi DËi

eq \o((,K) GK †gvj cwigvY †Kvb M¨v‡mi ZvcgvÎv GK †Kjwfb e„w× Ki‡j M¨v‡mi AvqZb m¤úÖmvi‡Yi RwbZ †h KvR m¤úbœ nq Zv‡K mve©Rbxb M¨vm aª“eK e‡j|  

eq \o((,L) †Kvb ¯’v‡bi Av‡cw¶K Av`ª©Zv 70% ej‡Z †evSvq †h, H ¯’v‡bi evqy‡K evqyi ZvcgvÎvq m¤ú~Y©iƒ‡c m¤ú„³ Ki‡Z †h cwigvY Rjxq ev®ú cÖ‡qvRb Zvi kZKiv 70 fvM D³ ¯’v‡bi evqy‡Z Dcw¯’Z Av‡Q| 

eq \o((,M) Avgiv Rvwb,  AvqZb ( (e¨vm)3 

A_©vr e¨vm wØ¸Y n‡j AvqZb AvU¸Y nq| 

( V1 = 8V2 

V1 I V2 h_vµ‡g n«‡`i c„‡ô I Zj‡`‡k ey`ey‡`i AvqZb| 

P1 I P2 h_vµ‡g n„‡`i c„‡ô I Zj‡`‡k Pvc|

cvwbi NbZ¡ ( = 1000 kg m(3 

n«‡`i MfxiZv = h (awi) 

( P2 = P1 + h(g

Avevi, Avgiv Rvwb,  P1 V1 = P2 V2 


ev, P1 ( 8V2 = (P1 + h(g) ( V2 


ev, h =   eq \f(7P1,Vg)  


ev, h =   eq \f(7 ( 105,9.8 ( 1000)  


( h = 71.43m (Ans.)  
eq \o((,N) GLv‡b, 
n«‡`i Dcwic„‡ô Pvc P1 = 105 Pa 


n«‡`i MfxiZv = h (awi) 


cvwbi NbZ¡ (w = 1000 kg/m3 


†Kv‡ivwm‡bi Av‡cw¶K ¸i“Z¡ S = 0.8 

( †K‡ivwm‡bi NbZ¡ V = S(w = (0.8 ( 1000) kg m–3 = 800 kgm–3 

n«`wU †K‡ivwmb Øviv c~Y© n‡j, M n‡Z, 

h =   eq \f(7P1,(g)  [ey`ey‡`i AvKvi GKB cwieZ©b nq] 

   =   eq \f(7 ( 105,800 ( 9.8)  

     = 89.29 m 

cvwb c~Y© n«‡`i MfxiZv h( = 71.43 Pa 

(  †K‡ivwmbc~Y© _vK‡j n«‡`i MfxiZv †ewk nq = h (h( 


= (89.29 (71.43) m 


= 17.86 m (Ans.)

eq \o((((,cÖkœ(62) GK coš— weKv‡j Zvwbqv I Zvi eÜyiv GKwU n«‡`i cv‡k e‡m Mí KiwQj| nVvr Zvwbqvi bRi c‡o n«‡`i ¯^”Q cvwbi Zj‡`k †_‡K evqy ey`ey` cvwbi DcwiZ‡j Avm‡Q| cvwbi Dc‡i G‡m ey`ey`wU eo AvKvi aviY K‡i| [cvwbi DcwiZ‡j ey`e`ywUi AvKvi  5 ¸Y Ges evqygÛ‡ji Pvc  105Nm–2] [Gg. wm. K‡jR, wm‡jU]

K.
µvwš— Pvc Kx?
1

L.
Av‡cw¶K Av`ª©Zv †ewk n‡j Avgiv A¯^w¯—‡eva Kwi †Kb?
2

M.
DÏxc‡K cÖ`Ë Z_¨vbymv‡i Zvwbqvi †`Lv n«‡`i MfxiZv wbY©q Ki|
3

N.
Zvwbqvi ch©‡e¶Yxq NUbvwUi Av‡jv‡K e‡q‡ji m~ÎwU eY©bvc~e©K MvwYwZK e¨vL¨v `vI|
4

62 bs cÖ‡kœi DËi

eq \o((,K) †h Pv‡c µvwš— ZvcgvÎvq †Kv‡bv M¨vm Zi‡j cwiYZ nq Zv‡K µvwš— Pvc e‡j|

eq \o((,L) Av‡cw¶K Av`ª©Zv †ewk n‡j evqy‡Z Rjxq ev‡®úi cwigvY †ewk _v‡K Ges Gi d‡j ev®úvqb Kg nq| G Kvi‡Y Avgv‡`i kixi †_‡K wbM©Z Nvg Kg ïKvq| †ewk Av`ª©Zvi Kvi‡Y Nvg ev®úvq‡bi Rb¨ kixi Kg myßZvc mieivn K‡i| GKvi‡Y Av‡cw¶K Av`ª©Zv †ewk n‡j Avgiv A¯^w¯—‡eva Kwi|  

eq \o((,M) awi, n„‡`i MfxiZv = h 

n„‡`i Zj‡`‡k ey`ey‡`i AvqZb, V1 = V 

n„‡`i c„ó †`‡k ey`ey‡`i AvqZb, V2 = 5V 

n«‡`i c„ô †`‡k Pvc, P2 = 105 Nm–2 

n«‡`i Zj‡`‡k Pvc, p1 = (P2 + h(g) 

Avgiv Rvwb, P1 V1 = P2 V2 


ev, 
(P2 + h(g) ( V = P2 ( 5V


ev, 
P2 + h(g = 5P2 


ev,  
h(g = 4P2 


ev, 
h =   eq \f(4 ( 105,1000 ( 9.8) 

( 
h = 40.816m (Ans.)
eq \o((,N) awi, n«‡`i Zj‡`‡k ey`ey‡`i AvqZb, V1 = V 

n«‡`i c„ô‡`‡k ey`ey‡`i AvqZb, V2 = 5V 

n«‡`i c„ô‡`‡k Pvc, P2 = 105 Nm–2 

n«‡`i Zj‡`‡k Pvc, P1 = P2 + h(g 


= 105 + 40.816 ( 1000 ( 9.8


= 5 ( 105Nm–2 

( P1V1 = 5 ( 105V 

P2 V2 = 105 ( 5V = 5 ( 105V 

( P1 V1 = P2 V2 

Bnv ¯úóZB e‡q‡ji mƒÎ| m~ÎwU wb‡æ wee„Z I e¨vL¨v Kiv nj|

e‡q‡ji m~Ît  †Kv‡bv wbw`©ó f‡ii M¨v‡mi  ZvcgvÎv w¯’i _vK‡j Zvi AvqZb (V) Pv‡ci (P) e¨v¯—vbycv‡Z cwiewZ©Z nq|

A_©vr V (   eq \f(1,P)  hLb ZvcgvÎv I fi w¯’i _v‡K

ev, V = aª–eK (   eq \f(1,P)  

ev, PV = aª“eK 

hw` w¯’i ZvcgvÎvq †Kv‡bv wbw`©ó fv‡ii M¨v‡mi P1, P2, P3 .....Pn Pv‡c AvqZb h_vµ‡g V1, V2, V3 ......Vn nq Z‡e,

P1 V1 = P2 V2 = P3 V3 ----------- Pn Vn = aª“eK|

eq \o((((,cÖkœ(63) GKwU n«‡`i Zj‡`‡k †_‡K Dcwi Z‡j Avmvi d‡j evqy ey`ey‡`i AvqZb 4 ¸Y nq|  n«‡`i c„‡ôi evqy Pvc 1.013 ( 105Pa. n«‡`i cvwbi 100kgm–3 n«‡`i ZvcgvÎv w¯’i we‡ePbv Ki| 
[we. G. Gd kvnxb K‡jR, kg‡mi bMi, wm‡jU]

K.
f‚-w¯’i DcMÖn wK?
1

L.
MwZkw³ wK FbvÍK n‡Z cv‡i( e¨vL¨v Ki|
2

M.
DÏxcK Abymv‡i n«‡`i MfxiZv wbY©q Ki|
3

N.
hw` n«‡`i Zj‡`k I c„ô‡`‡ki ZvcgvÎv h_vµ‡g 15(C I 25(C nq Z‡e ey`ey‡`i AvqZ‡bi cwieZ©b GKB _vK‡e wK bv-MvwYwZK we‡k­l‡Yi mvnv‡h¨ e¨vL¨v Ki|
4

63 bs cÖ‡kœi DËi

eq \o((,K) c„w_exi c„ô n‡Z wbw`©ó D”PZvq †_‡K c„w_ex‡K AveZ©biZ †h DcMÖ‡ni AveZ©‡bi ch©vqKvj 24 N›Uv, d‡j c„w_exi †Kv‡bv ¯’vb †_‡K G‡K ch©‡e¶Y Ki‡j me©`v w¯’i †`Lvq, Zv‡K f‚-w¯’i DcMÖn e‡j|  

eq \o((,L) MwZ kw³i ivwkgvjv n‡jv, Ek =  eq \f(1,2)  mv2 ; GLv‡b m n‡jv e¯‘i fi Ges v n‡jv Zvr¶wYK MwZ‡e‡Mi gvb (`ª“wZ)| f‡ii gvb KL‡bv FYvÍK nq bv| Dc‡iv³ ivwkgvjvq v-Gi FYvÍK gvb a n‡j v2 Gi abvÍK gvb cvIqv hvq, d‡j MwZkw³ me©`v abvÍK nq| Av‡iKwU j¶¨bxq e¨vcvi n‡jv, e‡ji Øviv Kv‡R ev abvÍK Kv‡R w¯’i e¯‘ MwZkw³ cÖvß nq| myZivs G‡¶‡Î AwR©Z kw³I (MwZ kw³) abvÍK n‡Z eva¨| G mKj we‡ePbvq ejv hvq, MwZkw³ KL‡bv FYvÍK n‡Z cv‡i bv| 
eq \o((,M) †`Iqv Av‡Q,

n„‡`i c„‡ô evqyi Pvc, P2 = 1.013 ( 105Pa 

n„‡`i cvwbi NbZ¡, ( = 1000 kgm–3 

n«‡`i Zj‡`‡k ey`ey‡`i AvqZb V1 n‡j c„ô‡`‡k AvqZb, V2 = 4V1 

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8ms–2 

†ei Ki‡Z n‡e, n«‡`i MfxiZv, h = ?

n«‡`i Zj‡`‡k ey`ey‡`i Ici Pvc, P1 = P2 + h(g 

n«‡`i me©Î ZvcgvÎv w¯’i we‡ePbvq e‡q‡ji m~Î cÖ‡qv‡M cvB,


P1 V1 = P2 V2 

ev, 
(P2 + h(g) V1 = P2 .4V1
ev, 
P2 + h(g = 4P2 

ev, 
h(g = 4P2 ( P2 = 3P2
( 
h =   eq \f(3P2,(g)  =   eq \f(3 ( 1.013 ( 105Pa,1000 kgm–3 ( 9.8ms–2)  = 31m (Ans.) 
eq \o((,N) cwiewZ©Z cwiw¯’wZ‡Z, n«‡`i Zj‡`‡k ey`ey‡`i ZvcgvÎv, 

T1 = 15(C  = (15 + 273) K = 288 K

Ges c„ô‡`‡k ey`ey‡`i ZvcgvÎv, T2 = 25(C 


= (25 + 273) K = 298 K 

n«‡`i c„ô †`‡k ey`ey‡`i Ici Pvc, P2 = 1.013 ( 105Pa 

Ges Zj‡`‡k ey`ey‡`i Ici Pvc, P1 = P2 + h(g 

= 1.013 ( 105 Pa + 31m ( 100 kgm–3 ( 9.8ms–2 

= 405100 Pa 

n«‡`i Zj‡`k I c„ô‡`‡k ey`ey‡`i AvqZb h_vµ‡g V1 I V2 n‡j, Pvj©m I e‡q‡ji m~‡Îi mgwš^Z iƒc n‡Z cvB|

  eq \f(P1 V1,T1)  =   eq \f(P2V2,T2)  

(   eq \f(V2,V1)  =   eq \f(P1 T2,P2 T1)  =  eq \f(405100 Pa ( 298 K,1.013 ( 105 Pa ( 288 K)  


= 4.139 

ev, V2 = 4.139V1 

Zvn‡j G‡¶‡Î AvqZ‡bi cwieZ©b 4.139 ¸Y| A_P, DÏxc‡K ewY©Z Ae¯’vq AvqZ‡bi cwieZ©b wQj 4 ¸Y| 

myZivs, n«‡`i Zj‡`k I c„ô‡`‡ki ZvcgvÎv h_vµ‡g 15(C I 25(C n‡j ey`ey‡`i AvqZ‡bi cwieZ©b GKB _vK‡e bv| 


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. †gŠwjK ¯^xKvh© Kx?

DËi: M¨v‡mi AYyi MwZZË¡ mycÖwZwôZ Kivi Rb¨ KZK¸‡jv c~e© kZ©‡K M¨v‡mi †gŠwjK ¯^xKvh© e‡j|

cÖkœ-2. ¯^vaxbZvi gvÎv Kx?

DËi: GKwU e¯‘i MwZkxj Ae¯’v ev Ae¯’vb m¤ú~Y©iƒ‡c cÖKvk Kivi Rb¨ hZ msL¨K ¯^vaxb Pjivwki cÖ‡qvRb nq Zv‡K ¯^vaxbZvi gvÎv e‡j|

cÖkœ-3. ¯^vfvweK ZvcgvÎv Kx?

DËi: Ab¨vb¨ †fŠZ Ae¯’v AcwiewZ©Z _vK‡j ¯^vfvweK Pv‡c †h ZvcgvÎvq eid Mj‡Z ïi“ K‡i ev cvwb eid n‡Z ïi“ K‡i Zv‡K ¯^vfvweK ZvcgvÎv e‡j|

cÖkœ-4. Mo †eM Kv‡K e‡j?

DËi: M¨v‡mi AYyi †eM k~b¨ †_‡K ïi“ K‡i Amxg ch©š— wewfbœ gv‡bi n‡q _v‡K| G‡`i †e‡Mi Mo gvb‡K Mo †eM e‡j|

cÖkœ-5. Kzqvkv Kx?

DËi: we¯—xY© GjvKvq mg‡eZfv‡e fvmgvb cvwb KYv¸‡jv‡K Kzqvkv e‡j|

cÖkœ-6. wkwki Kx?

DËi: ZvcgvÎv hLb wkwkiv‡¼i wb‡P †b‡g Av‡m ZLb evqy‡K m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®úi AwZwi³ ev®ú Nbxf‚Z n‡q ¶z`ª ¶z`ª cvwb we›`y‡Z cwiYZ nq G‡K wkwki e‡j|

cÖkœ-7. ev¯—e M¨vm Kv‡K e‡j?

DËi: †h M¨vm mKj ZvcgvÎv I Pv‡c e‡qj I Pvj©‡mi m~Î hyMcr †g‡b P‡j bv Zv‡K ev¯—e M¨vm e‡j|

cÖkœ-8. ev®úvqb Kv‡K e‡j?

DËi: †h‡Kv‡bv ZvcgvÎvq †Kej Zij c`v‡_©i DcwiZj †_‡K Zij ax‡i ax‡i ev‡®ú cwiYZ nIqvi c×wZ‡K ev®úvqb e‡j|

cÖkœ-9. cig k~b¨ ZvcgvÎv Kv‡K e‡j?

DËi: w¯’i Pv‡c †Kv‡bv M¨v‡mi AvqZb †h ZvcgvÎvq ZvwË¡Kfv‡e k~b¨ nq Zv‡K cig k~b¨ ZvcgvÎv e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. w¯’i Pv‡c M¨v‡mi AvqZb cÖmviY mnM  eq \f(1,273) (C–1 ej‡Z Kx †evS?

DËi : w¯’i Pv‡ci M¨v‡mi AvqZb cÖmviY mnM 
[image: image1.wmf]1
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Gi A_©: w¯’i Pv‡c 0°C ZvcgvÎvi wbw`©ó f‡ii †Kv‡bv M¨v‡mi GKK AvqZ‡bi ZvcgvÎv 1°C e„w×‡Z Gi AvqZb 0°C ZvcgvÎvi AvqZ‡bi 
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Ask e„w× ev n«vm cvq|

cÖkœ-2. eªvDbxq MwZi ˆewkó¨¸‡jv wjL|

DËi : eªvDbxq MwZi ˆewkó¨ : eªvDbxq MwZi ˆewkó¨¸‡jv wb‡P wjwce× Kiv n‡jv :

i. 
GB MwZ ¯^Ztù~Z© I kvk¦Z| GB MwZ †Kv‡bv w`bB eÜ nq bv|
ii. 
GB MwZ Aweivg I m¤ú~Y© AwbqwgZ| `ywU MwZ KL‡bvB GKB cÖKvi nq bv|

iii. 
KYv¸‡jvi ivmvqwbK cÖK…wZ A_©vr MV‡bi Dci Ges cv‡Îi K¤ú‡bi A_©vr bovPovi Dci GB MwZ wbf©i K‡i bv|

iv. 
KYv¸‡jvi AvKv‡ii Dci MwZ wbf©i K‡i| KYv hZ †QvU nq PÂjZv ZZ e„w× cvq|

v. 
ZvcgvÎv e„w× †c‡j KYvi MwZ e„w× cvq| GKB ZvcgvÎvq GKB AvKv‡ii wewfbœ KYvi MwZ mggvÎvq _v‡K|

vi. 
gva¨‡gi mv›`ªZvi Dci GB MwZ wbf©i K‡i| gva¨‡gi mv›`ªZv hZ Kg KYvi MwZ ZZ e„w× cvq| 

cÖkœ-3. ¯^vfvweK Pvc ej‡Z Kx †evS?

DËi : 0(C ZvcgvÎvq mgy`ªc„‡ô 45( A¶vs‡k 760 mm weï× cvi`¯—¤¢ Dj­¤^fv‡e †h Pvc †`q Zv‡K ¯^vfvweK evc ev Av`k© Pvc e‡j| mgy`ªc„‡ô 45( A¶vs‡k AwfKl©R Z¡iY g = 9.806 ms–2| 0(C ZvcgvÎvq cvi‡`i NbZ¡ = 13.596 ( 103 kgm–3| myZivs ¯^vfvweK Pvc,

p = h(g = 760 ( 10–3 ( 13.596 ( 103 ( 9.806


= 1.013 ( 105 Nm–2
cÖkœ-4. ¯^vfvweK ZvcgvÎv ej‡Z Kx †evS?

DËi : Ab¨vb¨ †fŠZ Ae¯’v cwiewZ©Z _vK‡j ¯^vfvweK Pv‡c †h ZvcgvÎvq eid Mj‡Z ïi“ K‡i ev cvwb eid n‡Z ïi“ K‡i †mB ZvcgvÎv‡K ¯^vfvweK ZvcgvÎv ev Av`k© ZvcgvÎv e‡j| AZGe, 0(C ev 273K n‡jv Av`k© ZvcgvÎv|

cÖkœ-5. N‡ii ZvcgvÎv e„w×‡Z wkwkiv‡¼i †Kv‡bv cwieZ©b nq bv †Kb?

DËi : wkwkiv¼ n‡jv †mB ZvcgvÎv †h ZvcgvÎvq wbw`©ó cwigvY evqy‡Z we`¨gvb Rjxq ev®ú m¤ú„³ nq| ZvcgvÎv e„w×‡Z †h‡nZy Rjxq ev‡®úi cwigvY e„w× cvq bv †m‡nZy N‡ii ZvcgvÎv e„w×‡Z wkwkiv‡¼i †Kv‡bv cwieZ©b n‡e bv, wkwkiv¼ GKB _vK‡e|

cÖkœ-6. N‡ii ZvcgvÎv e„w×‡Z Av‡cw¶K Av`ª©Zv n«vm cvq †Kb?

DËi : N‡ii ZvcgvÎv e„w×‡Z Av‡cw¶K Av`ª©Zv n«vm cvq| KviY Av‡cw¶K Av`ª©Zv n‡jv,

=  eq \f( †Kv‡bv wbw`©ó AvqZ‡bi evqy‡Z we`¨gvb Rjxq ev‡®•i fi, evqyi ZvcgvÎvq G‡K m¤•„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®•i fi) 
ZvcgvÎv e„w×‡Z evqyi Rjxq ev‡®úi aviY ¶gZv e„w× cvq| ZvB ZvcgvÎv e„w×i d‡j evqy‡K m¤ú„³ Ki‡Z †ewk ev®ú `iKvi, wKš—y evqy‡Z Dcw¯’Z Rjxq ev‡®úi cwigvY GKB cwigvY Av‡Q|

cÖkœ-7. Kxfv‡e Zylvi Drcbœ nq?

DËi : wkwkiv¼ 0( †mjwmqvm ZvcgvÎvi †P‡q Kg _vK‡j evqyi ZvcgvÎv wkwkiv‡¼i wb‡P bvg‡j evqy‡Z we`¨gvb Rjxq ev®ú R‡g cvwb‡Z iƒcvš—i bv n‡q KwVb eid n‡q ïå Zylvi ev Zywnb Drcbœ K‡i|

cÖkœ-8. †gNv”Qbœ ivwÎ A‡c¶v †gNk~b¨ ivwÎ wkwki Rgvi R‡b¨ mnvqK †Kb?

DËi : w`‡bi †ejvq m~‡h©i Zv‡c f‚c„ô msjMœ evZvm Mig _v‡K Ges Rjxq ev®ú Øviv Am¤ú„³ _v‡K| †gNnxb ivwÎ‡Z f‚c„ô Zvc wewKiY K‡i VvÊv n‡Z _v‡K Ges cwi‡k‡l Ggb GKwU ZvcgvÎvq DcbxZ nq hLb evZvm Rjxq ev®ú m¤ú„³ nq Ges Rjxq ev®ú Nbxf‚Z n‡q wkwki R‡g|

wKš—y AvKvk †gNv”Qbœ _vK‡j f‚c„ô Zvc wewKiY K‡i VvÊv n‡Z cv‡i bv| KviY †gN Zvc‡ivax c`v_© e‡j f‚c„ô n‡Z wewKiYRwbZ Zvc cwievwnZ n‡Z cv‡i bv| d‡j f‚c„ô VvÊv nq bv Ges wkwki R‡g bv|

cÖkœ-9. el©vi w`b A‡c¶v kxZKv‡j wfRv Kvco ZvovZvwo ïKvq †Kb?

DËi : el©vi w`‡b evqygÊj Rjxq ev®ú Øviv m¤ú„³ _v‡K| d‡j evZvm AwaK cwigv‡Y Rjxq ev®ú aviY Ki‡Z cv‡i bv| kxZKv‡ji evZvm ïKbv _v‡K| evZvm Rjxq ev®únxb| GB evZvm wfRv †_‡K `ª“Z Rjxq ev‡®ú †kvlY K‡i wb‡q m¤ú„³ n‡Z Pvq| d‡j kx‡Zi w`‡b wfRv Kvco ZvovZvwo ïKvq|

cÖkœ-10. Mi‡gi w`‡b KzKzi wRnŸv †ei K‡i †`Šovq †Kb?

DËi : Mi‡gi w`‡b KzKz‡ii kixi DËß _v‡K Ges KzKzi A¯^w¯—‡eva K‡i| wKš—y KzKz‡ii wRnŸvi Dci GK cÖKvi jvjv _v‡K| †mB jvjv KzKz‡ii kixi †_‡K ev®úxfe‡bi myßZvc †kvlY K‡i Ges KzKz‡ii kixi VvÊv nq| KzKzi ¯^w¯— Abyfe K‡i| †mRb¨ KzKzi wRnŸv †ei K‡i †`Šovq|

cÖkœ-11. Ng©v³ †`‡n cvLvi evZvm jvM‡j Avivg Abyf‚Z nq †Kb?

DËi : Ng©v³ †`n LyeB A¯^w¯—Ki| kix‡ii Nvg kixi †_‡K ev®úxfe‡bi myß Zvc MÖnY K‡i ev®ú n‡q D‡o hvq| cvLvi evZvm †mB Mig ev®ú‡K `~ixf‚Z K‡i| d‡j kixi VvÊv nq Ges Avivg Abyf‚Z nq|

Aa¨vq-10: Av`k© M¨vm I M¨v‡mi MwZZË¡
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wPÎ: M¨vm fwZ© †ejyb








PC-10\\\Prepress47\e\Data 2015-2016\Marketing\HSC\HSC Physics ME 2016\1st Paper Final\Ch\Phy 1 Madesy-10.doc  3rd Proof  9/16/2022

_1402467708.unknown

_1402467705.unknown

