
1. m"ekxfrdh ________ ls lacaf/r ugha gSA

(i) jklk;fud vfHkfozQ;k esa gksus okys mQtkZ ifjorZu

(ii) jklk;fud vfHkfozQ;k osQ gksus dh lhek

(iii) vfHkfozQ;k dh nj

(iv) jklk;fud vfHkfozQ;k gksus dh laHkkouk

2. fuEufyf[kr esa ls dkSu&lk dFku lgh gS\

(i) ,d <osQ gq, chdj esa vfHkdkjh Lih'kh”k dh mifLFkfr [kqys fudk; dk ,d mnkgj.k gSA

(ii) ,d can fudk; esa fudk; vkSj ifjos'k osQ eè; mQtkZ vkSj nzO; nksuksa dk fofue; gksrk gSA

(iii) dkWij osQ cus ,d can ik=k esa vfHkfozQ;dksa dh mifLFkr can fudk; dk ,d mnkgj.k gSA

(iv) ,d FkeZl ÝykLd ;k fdlh vU; can mQ"ekjks/h ik=k esa vfHkfozQ;dksa dh mifLFkfr can
fudk; dk ,d mnkgj.k gSA

3. xSl dh voLFkk dk o.kZu djus osQ fy, ________ osQ eè; laca/ mn~/`r djuk gksrk gSA

(i) nkc] vk;ru] rki

(ii) rki] ek=kk] nkc

(iii) ek=kk] vk;ru] rki

(iv) nkc] vk;ru] rki] ek=kk

4. ;fn xSl dk vk;ru ?kVdj vius ewy vk;ru dk vk/k jg tkrk gS] rks fof'k"V mQ"ek dk eku
________ A

(i) ?kVdj vk/k jg tk,xk

(ii) nqxuk gks tk,xk

I. cgqfodYi iz'u (iz:i-I)

,dd


mQ"ekxfrdhmQ"ekxfrdh
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(iii) vifjofrZr jgsxk

(iv) c<+dj pkj xquk gks tk,xk

5. ,d eksy C;wVsu osQ iw.kZ ngu esa 2658 kJ mQ"ek fudyrh gSA bl ifjorZu osQ fy, mQ"ekjklk;fud
vfHkfozQ;k gS&

(i) 2C
4
H

10
(g) + 13O

2
(g) → 8CO

2
(g) + 10H

2
O(l); ∆

c
H = –2658.0 kJ mol

–1

(ii) C
4
H

10
(g) + 

13

2
O

2
 (g) → 4CO

2
 (g) + 5H

2
O (g);  ∆

c
H = –1329.0 kJ mol

–1

(iii) C
4
H

10
(g) + 

13

2
O

2
 (g) → 4CO

2
 (g) + 5H

2
O (l);  ∆

c
H = –2658.0 kJ mol

–1

(iv) C
4
H

10 
(g) +

13

2
O

2
 (g) → 4CO

2
 (g) + 5H

2
O (l);  ∆

c
H = +2658.0 kJ mol

–1

6. ,d fuf'pr rki ij CH
4
 (g) cuus osQ fy, ∆

f
U


 dk eku –393 kJ mol

–1
 gSA ∆

f
H


 dk eku

gksxk&

(i) 'kwU;

(ii) < ∆
f 
U



(iii) > ∆
f 
U



(iv) ∆
f 
U

osQ cjkcj

7. ,d :¼ks"e izozQe esa fudk; vkSj ifjos'k osQ eè; mQ"ek dk vUrj.k ugha gksrkA fuEufyf[kr esa ls
fdlh vkn'kZ xSl osQ :¼ks"e voLFkk esa fuckZ/ izlkj osQ fy, lgh fodYi dk p;u dhft,A

(i) q = 0, ∆T ≠ 0, w = 0

(ii) q ≠ 0, ∆T = 0, w = 0

(iii) q = 0, ∆T = 0, w = 0

(iv) q = 0, ∆T < 0, w ≠ 0

8. fdlh vkn'kZ xSl osQ fy, nkc&vk;ru dk;Z dk ifjdyu O;atd] = −  w

f

i

V

ex

V

p dV dk mi;ksx

djosQ fd;k tk ldrk gSA dk;Z dk ifjdyu pV– vkys[k ls fofufnZ"V (specified) lhekvksa esa
oozQ osQ varxZr {ks=kiQy dk mi;ksx djosQ Hkh fd;k tk ldrk gSA tc ,d vkn'kZ xSl dks V

i
  ls

V
f  
rd (d) mRozQe.kh; :i ls ([k) vuqRozQe.kh; :i ls laihfMr fd;k tkrk gS] rks fuEufyf[kr

esa ls lgh fodYi dk p;u dhft,A

(i) w (mRozQe.kh;) = w (vuqRozQe.kh;)

(ii) w (mRozQe.kh;) < w (vuqRozQe.kh;)
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(iii) w (mRozQe.kh;) > w (vuqRozQe.kh;)

(iv) w (mRozQe.kh;) = w (vuqRozQe.kh;) + p
ex
.∆V

9. ,UVªkWih ifjorZu dk eku ∆S =
q

T
 O;atd dk mi;skx dj ifjdfyr fd;k tk ldrk gSA tc dk¡p

osQ chdj esa ty terk gS] rks fuEufyf[kr esa ls lgh dFku dk pquko djsa&

(i) ∆S (fudk;) ?kVrk gS ijUrq ∆S (ifjos'k) ogh jgrk gSA

(ii) ∆S (fudk;) c<+rk gS ijUrq ∆S (ifjos'k) ?kVrk gSA

(iii) ∆S (fudk;) ?kVrk gS ijUrq ∆S (ifjos'k) c<+rk gSA

(iv) ∆S (fudk;) ?kVrk gS vkSj ∆S (ifjos'k) Hkh ?kVrk gSA

10. mQ"ekjklk;fud lehdj.kksa (d), ([k) vkSj (x) osQ vk/kj ij Kkr dhft, fd (i) ls (iv) rd
fodYiksa esa nh xbZ dkSu&lh chtxf.krh; lehdj.k lgh gS\

(d) C (xzSI+kQkbV) + O
2
 (g) → CO

2
 (g) ; ∆

r
H = x kJ mol

–1

([k) C (xzSI+kQkbV) + 
1

2
O

2
 (g) → CO (g) ; ∆

r
H = y kJ mol

–1

(x) CO (g) + 
1

2
O

2
 (g) → CO

2
 (g) ; ∆

r
H = z kJ mol

–1

(i) z = x + y

(ii) x = y – z

(iii) x = y + z

(iv) y = 2z – x

11. fuEufyf[kr vfHkfozQ;kvksa ij è;ku nsrs gq, Kkr dhft, fd (i) ls (iv) rd fodYiksa esa fn, x,
chtxf.krh; lehdj.kksa esa ls dkSu&lk lgh gS\

(d) C (g) + 4 H (g) → CH
4
 (g); ∆

r
H = x kJ mol

–1

([k) C (xzSI+kQkbV,s) + 2H
2
 (g) → CH

4
 (g);  ∆

r
H = y kJ mol

–1

(i) x = y

(ii) x = 2y

(iii) x > y

(iv) x < y

12. rRoksa dh ekud voLFkk esa mudh ,UFkSYih dks 'kwU; ekuk tkrk gSA ;kSfxd osQ fojpu dh ,UFkSYih&

(i) lnSo ½.kkRed gksrh gSA

(ii) lnSo /ukRed gksrh gSA
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72iz'u izn£'kdk] jlk;u

(iii) /ukRed ;k ½.kkRed gks ldrh gSA

(iv) dHkh ½.kkRed ugha gks ldrh gSA

13. inkFkZ osQ mQèoZikru dh ,UFkSYih cjkcj gksrh gS&

(i) laxyu dh ,UFkSYih $ ok"iu dh ,UFkSYih

(ii) laxyu dh ,UFkSYih

(iii) ok"iu dh ,UFkSYih

(iv) ok"iu dh ,UFkSYih dh nqxuh

14. fuEufyf[kr esa ls dkSu&lk dFku lgh ugha gS\

(i) mRozQe.kh; vfHkfozQ;k osQ fy, ∆G 'kwU; gksrk gSA

(ii) Lor% izofrZr vfHkfozQ;k osQ fy, ∆G /ukRed gksrk gSA

(iii) Lor% izofrZr vfHkfozQ;k osQ fy, ∆G ½.kkRed gksrk gSA

(iv) Lor% izofrZr u gksus okyh vfHkfozQ;k osQ fy, ∆G /ukRed gksrk gSA

II. cgqfodYi iz'u (iz:i-II)

fuEufyf[kr iz'uksa esa nks ;k blls vf/d fodYi lgh gks ldrs gSaA

15. mQ"ekxfrdh eq[; :i ls lacaf/r gS&

(i) mQtkZ osQ fofHkUu :iksa esa ijLij laca/ ls vkSj ,d :i osQ nwljs :i esa :ikarj.k lsA

(ii) mu izozQeksa esa mQtkZ ifjorZu ls tks lw{e fudk;ksa] ftuesa oqQN gh v.kq gksrs gSa] dh osQoy
izkjafHkd vkSj vfUre voLFkkvksa ij fuHkZj djrs gSaA

(iii) mQtkZ vUrj.k ls fd ;g oSQls vkSj fdl nj ls laiUu gksrs gSaA

(iv) mu fudk;ksa ls tks lkE;koLFkk esa gksa vFkok tks ,d lkE;koLFkk ls nwljh lkE;koLFkk dh vksj
xfreku gksaA

16. mQ"ek{ksih vfHkfozQ;k esa mQ"ek fudyrh gS vkSj fudk; ifjos'k dks mQ"ek nsrk gSA ,sls fudk; osQ fy,&

(i) q
p
 ½.kkRed gksxkA

(ii) ∆
r
H ½.kkRed gksxkA

(iii) q
p
 /ukRed gksxkA

(iv) ∆
r
H /ukRed gksxkA

17. Lor% izofrZrk dk vFkZ gS& ¶cká dkjd dh lgk;rk osQ fcuk vxzlj gksus dk lkeF;Z j[kukA¸ Lor%
izofrZr laiUu gksus okys izozQe gSa&

(i) BaMs fiaM ls xeZ fiaM dh vksj mQ"ek dk izokgA
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(ii) ik=k dh xSl dk ,d dksus esa laoqQfpr gksukA

(iii) miyC/ vk;ru dks Hkjus gsrq xSl dk izlkjA

(iv) dkcZu dk vkWDlhtu esa ngu djus ij dkcZu MkbvkWDlkbM dk cuukA

18. ,d vkn'kZ xSl }kjk lerkih voLFkk esa mRozQe.kh; izlkj dk dk;Z O;atd w = –nRT ln
f

i

V

V
 osQ

mi;ksx }kjk ifjdfyr fd;k tk ldrk gSA

fLFkj rki ij ,d uewus osQ vk;ru dk ftlesa vkn'kZ xSl dk 1.0 eksy gS] nks fHkUu iz;ksxksa esa] nl
xquk mRozQe.kh; izlkj fd;k x;kA izlkj ozQe'k% 300 K vkSj 600 K ij lEiUu fd;k x;kA
fuEufyf[kr esa ls lgh fodYi dk pquko djsa&

(i) 600 K ij fd;k x;k dk;Z] 300 K ij fd, x, dk;Z dk 20 xquk gSA

(ii) 300 K  ij fd;k x;k dk;Z 600 K ij fd, x, dk;Z dk nqxuk gSA

(iii) 600 K ij fd;k x;k dk;Z] 300 K ij fd, x, dk;Z dk nqxuk gSA

(iv) nksuksa fLFkfr;ksa esa ∆U = 0

19. f”kad vkSj vkWDlhtu osQ eè; fuEufyf[kr vfHkfozQ;k ij è;ku nsrs gq, lgh dFkuksa dk p;u dhft,A
2 Zn (s) + O

2
 (g) → 2 ZnO (s)_ ∆H = –693.8 kJ mol–1

(i) nks eksy ZnO dh ,UFkSYih] Zn osQ nks eksy vkSj vkWDlhtu osQ ,d eksy dh oqQy ,UFkSYih
ls 693.8 kJ de gksrh gSA

(ii) nks eksy ZnO dh ,UFkSYih] Zn osQ nks eksy vkSj vkWDlhtu osQ ,d eksy dh oqQy ,UFkSYih
ls 693.8 kJ vf/d gksrh gSA

(iii) vfHkfozQ;k esa 693.8 kJ mol
–1

 mQtkZ fudyrh gSA

(iv) vfHkfozQ;k esa 693.8 kJ mol
–1

 mQtkZ dk vo'kks"k.k gksrk gSA

III. y?kq mÙkj iz'u

20. 18.0 g ty 100°C  rki vkSj 1 bar nkc ij iw.kZr% okf"ir gks tkrk gS vkSj bl izfozQ;k esa
40.79 kJ mol–1 ,UFkSYih ifjorZu gksrk gSA bUgha voLFkkvksa esa 2 mol ty osQ ok"iu esa fdruk
,UFkSYih ifjorZu gksxk\ ty osQ fy, ok"iu dh ekud ,UFkSYih D;k gS\

21. ,d eksy ,slhVksu osQ ok"iu osQ fy,] 1 eksy ty osQ ok"iu dh vis{kk de mQtkZ dh vko';drk
gksrh gSA buesa ls fdldh ok"iu dh ,UFkSYih vf/d gksxh\

22. fojpu dh ekud eksyj ,UFkSYih] ∆
f  
H


, vfHkfozQ;k dh ,UFkSYih] ∆

r 
H


 dk ek=k ,d fof'k"V

mnkgj.k gSA D;k fuEufyf[kr vfHkfozQ;k osQ fy,  ∆
r 
H

vkSj ∆
f 
H


 leku gksaxs\ vius mÙkj dk dkj.k

nhft,A

CaO(s) + CO
2
(g) → CaCO

3
(s)_  ∆

f 
H


 –178.3 kJ mol

–1
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23. veksfu;k osQ fy, ∆
f 
H


 dk eku –91.8 kJ mol

–1
 gSA fuEufyf[kr vfHkfozQ;k osQ fy, ,UFkSYih

ifjorZu ifjdfyr dhft,&

2NH
3
(g) → N

2
(g) + 3H

2
(g)

24. ,UFkSYih ,d foLrkjh xq.k/eZ (extensive property) gSA lkekU; :i ls] ;fn ,d ekxZ ls ,d
lexz vfHkfozQ;k] A→B osQ fy, ,UFkSYih ∆

r 
H  gS vkSj ∆

r 
H

1
,  ∆

r
H

2
, ∆

r 
H

3 
..... mu eè;orhZ

vfHkfozQ;kvksa dh ,UFkSfYi;k¡ gSa ftuosQ }kjk mRikn B izkIr gksrk gS_ rks lexz vfHkfozQ;k osQ ∆
r 
H vkSj

eè;orhZ vfHkfozQ;kvksa osQ ∆
r 
H

1 
, ∆

r 
H

2 
..... vkfn esa D;k laca/ gksxk\

25. vfHkfozQ;k] CH
4
(g) →  C(g) + 4H (g) osQ fy, d.ku (atomisation) dh ,UFkSYih

1665 kJ mol–1 gSA C–H vkca/ dh vkca/ mQtkZ D;k gksxh\

26. fuEufyf[kr vk¡dM+ksa dk iz;ksx djosQ NaBr osQ fy, ∆
lattice 

H
 dh x.kuk dhft,A

lksfM;e /krq osQ fy, ∆
sub 

H
 = 108.4 kJ mol

–1

lksfM;e dh vk;uu ,UFkSYih = 496 kJ mol
–1

czksehu dh bysDVªkWu yfC/ ,UFkSYih = –325 kJ mol
–1

czksehu dh vkca/ fo;kstu ,UFkSYih = –192 kJ mol
–1

NaBr (s) dk ∆
f 
 H


  = –360.1 kJ mol

–1

27. nks xSlksa osQ feJ.k gsrq ∆H= 0 gSA Li"V djsa fd bu xSlksa dk ,d can ik=k esa ijLij folj.k ,d
Lor% izofrZr izozQe gS ;k ugha\

28. mQ"ek dk fudk; ij mQ"ek dk ;kn`fPNd izHkko gksrk gS vkSj rki fudk; esa d.kksa dh vLr&O;Lr
xfr dk vkSlr eki gSA bu rhuksa izkpyksa esa ijLij laca/ LFkkfir djus okyk xf.krh; laca/ fy[ksaA

29. ifjos'k dh ,UFkSYih esa o`f¼ fudk; dh ,UFkSYih esa deh osQ cjkcj gksrh gSA D;k fudk; vkSj ifjos'k
dk rki leku gksxk] tc os mQ"eh; lkE; esa gSa\

30. vfHkfozQ;k N
2
O

4
 (g)   2NO

2
 (g) osQ fy, 298 K ij K

p
 dk eku 0.98 gSA crkb, fd

vfHkfozQ;k Lor% izofrZr gS ;k ughaA

31. fdlh ,dijekf.od vkn'kZ xSl osQ 1.00 eksy izfrn'kZ dks
fp=k 6.1 esa n'kkZ, x, laoqQpu vkSj izlj.k pozQ ls ys tk;k
x;kA bl pozQ esa lexz ∆H dk eku D;k gksxk\

32. H
2
O (l) dh ekud eksyj ,UVªkWih 70 J K–1 mol–1 gSA

H
2
O (s) osQ fy, ekud eksyj ,UVªkWih 70 kJ K–1 mol–1

ls vf/d gksxh ;k de\

33. fuEufyf[kr esa ls voLFkk iQyuksa vkSj iFk iQyuksa dh
igpku dhft,&

,UFkSYih] ,UVªkWih] mQ"ek] rki] dk;Z] eqDr mQtkZA

fp=k 6.1
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34. ,slhVksu osQ ok"iu dh eksyj ,UFkSYih ty dh vis{kk de gSA ,slk D;ksa\

35. ∆
r
G vkSj ∆

r
G


 esa ls lkE; ij fdldh ek=kk 'kwU; gksxh\

36. fLFkj vk;ru ij ,d foyfxr fudk; osQ fy, vkarfjd mQtkZ ifjorZu Kkr dhft,A

37. ;|fi mQ"ek ,d iFk iQyu gS ijUrq oqQN fof'k"V ifjfLFkfr;ksa esa fudk; }kjk vo'kksf"kr mQ"ek] iFk
iQyu ugha gksrh os voLFkk,¡ dkSu&lh gSa\ le>kb,A

38. fuokZr esa xSl dk izlkj eqDr izlkj dgykrk gSA ,d yhVj vkn'kZ xSl osQ fuokZr esa 5 yhVj rd
lerkih; izlkj esa fd, x, dk;Z vkSj vkarfjd mQtkZ ifjorZu dk ifjdyu dhft,A

39. mQ"ek /kfjrk (C
p
) ,d foLrkjh xq.k/eZ gS ijUrq fof'k"V mQ"ek (c) ,d ek=kk Lora=k xq.k/eZ gSA

,d eksy ty osQ fy, C
p
 vkSj c osQ eè; D;k laca/ gksxk\

40. vkuqHkfod laca/] H = U + pV  osQ mi;ksx }kjk C
P
 vkSj C

V
 osQ eè; vUrj Kkr dj ldrs gSaA ,d

vkn'kZ xSl osQ 10 eksy osQ fy, C
P
 vkSj C

V
 osQ eè; vUrj Kkr dhft,A

41. ;fn 1g xzSI+kQkbV osQ ngu ls 20.7 kJ  mQ"ek mRiUu gksrh gS rks eksyj ,UFkSYih ifjorZu D;k gksxk\
fpÉ dk egRo Hkh crkb,A

42. ,d vfHkfozQ;k osQ fy, usV ,UFkSYih ifjorZu mQtkZ dh og ek=kk gS tks vfHkfozQ;d v.kqvksa osQ lHkh
vkca/ksa dks rksM+us osQ fy, vko';d mQtkZ esa ls mRikn v.kqvksa osQ lHkh vkca/ksa osQ cuus gsrq vko';d
mQtkZ dks ?kVkdj izkIr gksrh gSA fuEufyf[kr vfHkfozQ;k osQ fy, ,UFkSYih ifjorZu D;k gksxk\

H
2
(g) + Br

2
(g) → 2HBr(g)

fn;k gqvk gS fd H
2
, Br

2
 vkSj HBr osQ fy, vkca/ mQtkZ ozQe'k% 435 kJ mol

–1
, 192 kJ mol

–1vkSj
368 kJ mol

–1
 gSA

43. CCl
4
 dh ok"iu&,UFkSYih 30.5 kJ mol

–1
 gSA fLFkj nkc ij 284 g CCl

4
 osQ ok"iu gsrq vko';d

mQ"ek ifjdfyr dhft,A (CCl
4
 dk eksyj nzO;eku = 154 g mol

–1)

44. vfHkfozQ;k] 2H
2
(g) + O

2
(g) → 2H

2
O(l) osQ fy, vfHkfozQ;k

dh ,UFkSYih ∆
r
H= –572 kJ mol

–1
 gSA H

2
O (l) fojpu dh

ekud ,UFkSYih D;k gksxh\

45. ,d flfyaMj eas can vkn'kZ xSl dks fLFkj cká nkc] (p
ext
) ls ,d

in esa laihfMr djus ij tSlk fd fp=k 6.2 esa n'kkZ;k x;k gS] fd;k
x;k dk;Z D;k gksxk\ vkys[k }kjk le>kb,A

46. tc laihMu osQ le; nkc esa ifjorZu vifjfer pj.kksa esa fd;k tk
jgk gks rks vki ,d vkn'kZ xSl ij fd, x, dk;Z dk ifjdyu oSQls
djsaxs\

fp=k 6.2
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47. fuEufyf[kr izfozQ;kvksa esa fLFkfrt mQtkZ@,UFkSYih ifjorZu dks vkjs[k }kjk iznf'kZr dfj,A

(d) Hkwfe ls Nr dh vksj iRFkj isaQdukA

([k)
1

2
H

2
(g) + 

1

2
Cl

2
(g)   HCl(g)  ∆

r
H


= –92.32 kJ mol

–1

fdl izfozQ;k esa fLFkfrt mQtkZ@,UFkSYih ifjorZu Lor%
izorZu osQ fy, lgk;d dkjd gS\

48. ,d fo'ks"k vfHkfozQ;k osQ fy, ,UFkSYih vkjs[k fp=k 6.3

esa n'kkZ;k x;k gSA D;k bl vkjs[k ls vfHkfozQ;k dh Lor%
izofrZrk r; djuk laHko gS\

49. ,dijekf.od vkn'kZ  xSl osQ 1.0 eksy dk voLFkk&1
ls voLFkk&2 esa izlkj fp=k 6.4 esa iznf'kZr gSA

298 K ij xSl dk voLFkk (1) ls voLFkk (2) rd izlkj
djus gssrq fd, x, dk;Z dk ifjdyu dfj,A

50. 2 bar  fLFkj nkc ij ,d vkn'kZ xSl dk 10 L ls 50 L

rd izlkj ,d pj.k esa fd;k x;kA xSl }kjk fd, x, dk;Z
dk ifjdyu dhft,A ;fn ;gh izlkj mRozQe.kh; :i ls
djk;k tk,] rks fd;k x;k dk;Z fiNys dk;Z dh vis{kk
vf/d gksxk ;k de\ (fn;k x;k gS]1 L  bar = 100 J)

IV.  lqesyu iz:i iz'u

fuEufyf[kr iz'uksa esa nksuksa dkWyeksa osQ fodYiksa osQ eè; ,d ls vf/d lqesyu laHko gks ldrs gSaA

51. fuEufyf[kr esa dkWye&I osQ enksa dks dkWye&II osQ enksa ls lqesfyr dhft,A

  dkWye&I dkWye&II

(i) #¼ks"e izozQe (a) mQ"ek

(ii) foyfxr fudk; (b) vifjorhZ vk;ru ij

(iii) lerkih; ifjorZu (c) mQ"ekxfrdh dk izFke fu;e

(iv) iFk iQyu (d) mQtkZ vkSj nzO; dk fofue; ugha

(v) voLFkk iQyu (e) mQ"ek vUrj.k ugha

(vi) ∆U = q (f) fLFkj rki

(vii) mQtkZ laj{k.k fu;e (g) vkarfjd mQtkZ

(viii) mRozQe.kh; izozQe (h) p
ext

 = 0

(ix) eqDr izlkj (i) fLFkj nkc ij

fp=k 6.3

fp=k 6.4
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(x) ∆H = q (j) vifjfer :i ls ean izozQe tks lkE;koLFkkvksa
dh ,d  Ükà[kyk }kjk lEiUu gksrk gSA

(xi) ek=kk Lora=k xq.k/eZ (k) ,UVªkWih

(xii) foLrkjh xq.k/eZ (l) nkc

(m) fof'k"V mQ"ek

52. fuEufyf[kr izozQeksa dks ,UVªkWih ifjorZu osQ lkFk lqesfyr dhft,A

izozQe       ,UVªkWih ifjorZu

(i) ,d nzo okf"ir gksrk gS (a) ∆S = 0

(ii) vfHkfozQ;k lHkh rki ij Lor% (b) ∆S = /ukRed

izofrZr ugha gS ,oa ∆H  /ukRed gS

(iii) vkn'kZ xSl dk vuqRozQe.kh; izlkj (c) ∆S = ½.kkRed

53. fuEufyf[kr izkpyksa dks Lor% izofrZrk osQ fooj.k osQ lkFk lqesfyr dhft,A

     ∆      ∆      ∆      ∆      ∆ (izkpy) fooj.k

∆∆∆∆∆
r
H


∆∆∆∆∆

r
S


∆∆∆∆∆

r
G



(i) + – + (a) mPp rki ij Lor% izofrZr ugha

(ii) – – + mPp T ij (b) lHkh rki ij Lor% izofrZr

(iii) – + – (c) lHkh rki ij Lor% izofrZr ugha

54. fuEufyf[kr dks lqesfyr dhft,A

(i) ok"iu&,UVªkWih (a) ?kVrh gS
(ii) Lor% izofrZr izozQe osQ fy, K (b) lnSo /ukRed gS
(iii) fozQLVyh; Bksl voLFkk (c) fuEure ,UVªkWih

(iv) vkn'kZ xSl osQ #¼ks"e izlkj esa ∆U (d)
vap

b

H

T

∆

V. vfHkdFku ,oa roZQ iz:i iz'u
fuEufyf[kr iz'uksa esa vfHkdFku (A) vkSj roZQ (R) osQ dFku fn, gSaA izR;sd iz'u osQ uhps fy[ks fodYiksa
esa ls lgh fodYi dk p;u dhft,A

55. vfHkdFku (A) & lHkh dkcZfud ;kSfxdksa dk ngu ,d mQ"ek{ksih vfHkfozQ;k gSA

roZQ (R) & ekud voLFkk esa lHkh rRoksa dh ,UFkSYih 'kwU; gksrh gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dk lgh Li"Vhdj.k gSA
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(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dk lgh Li"Vhdj.k ugha gSA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A xyr gS ijUrq R lgh gSA

56. vfHkdFku (A) & Lor% izofrZr izozQe ,d vuqRozQe.kh; izozQe gS vkSj fdlh cká deZd }kjk
mRozQfer gks ldrk gSA

roZQ (R) & Lor% izofrZrk osQ fy, ,UFkSYih esa deh ,d ;ksxnk;h dkjd gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dk lgh Li"Vhdj.k gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dk lgh Li"Vhdj.k ugha gSA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A xyr gS ijUrq R lgh gSA

57. vfHkdFku (A) & nzo osQ Bksl esa fozQLVyho`Qr gksus ij mldh ,UVªkWih de gks tkrh gSA

roZQ (R) & fozQLVyksa esa v.kq] ,d O;ofLFkr ozQe esa gksrs gSaA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dk lgh Li"Vhdj.k gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dk lgh Li"Vhdj.k ugha gSA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A xyr gS ijUrq R lgh gSA

VI.  nh?kZ mÙkj iz'u
58. vkn'kZ xSl osQ fy, ∆H vkSj ∆U esa ijLij laca/ O;qRiUu dhft,A lehdj.k osQ izR;sd in dks le>kb,A

59. foLrkjh xq.k/eZ inkFkZ dh ek=kk ij fuHkZj djrs gSa ijUrq ek=kk Lora=k xq.k/eZ ughaA Li"V djsa fd
fuEufyf[kr xq.k/eZ foLrkjh gSa ;k ek=kk Lora=kA

nzO;eku] vkarfjd mQtkZ] nkc] mQ"ek /kfjrk] eksyj mQ"ek /kfjrk] ?kuRo] eksy va'k] fof'k"V mQ"ek]
rki] eksyjrkA

60. ,d vk;fud ;kSfxd dh tkyd ,UFkSYih] og ,UFkSYih ifjorZu gS tks xSlh; voLFkk esa ,d eksy
vk;fud ;kSfxd osQ vius vk;uksa esa fo;ksftr gksus ij gksrk gSA iz;ksx }kjk bls izR;{k Kkr djuk vlaHko
gSA NaCl(s) dh tkyd ,UFkSYih osQ ekiu gsrq ijks{k fof/ crkb, vkSj mls le>kb,A

61. ∆G mi;ksxh dk;Z djus gsrq miyC/ usV mQtkZ gS vkSj bl izdkj ;g ¶eqDr mQtkZ̧  dk eki gSA xf.krh;
:i esa crk,a fd ∆G eqDr mQtkZ dk eki gSA ∆G dk ek=kd Kkr djsaA ;fn fdlh vfHkfozQ;k esa
èkukRed ,UFkSYih ifjorZu vkSj /ukRed ,UVªkWih ifjorZu gksrk gks] rks vfHkfozQ;k fdu ifjfLFkfr;ksa
esa Lor% izofrZr gksxh\

62. vkn'kZ xSl dh voLFkk (p
i 
, V

i 
) ls (p

f 
, V

f  
) esa mRozQe.kh; vkSj lerkih; izlkj esa fd, x, dk;Z

dks vkjs[k }kjk n'kkZb, vkSj pV  vkjs[k dh lgk;rk ls bl dk;Z dh rqyuk ml dk;Z ls dhft, tks
fLFkj cká nkc p

f
] osQ fo#¼ fd;k x;k gksA
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mÙkj

I. cgqfodYi iz'u (iz:i&I)

1. (iii) 2. (iii) 3. (iv) 4. (iii) 5. (iii) 6. (ii)

7. (iii)

vkSfpR;    : eqDr izlkj w = 0

#¼ks"e q = 0

∆U = q + w = 0, bldk vFkZ gS fd vkarfjd mQtkZ vifjofrZr jgrh gSA
vr%] ∆T = 0A

vkn'kZ xSl esa vUrjk vkf.od vkd"kZ.k cy ugha gksrs vr% tc ,slh xSlksa dk #¼ks"e voLFkk esa 'kwU;
esa izlj.k gksrk gS rks mQ"ek u gh vo'kksf"kr gksrh gS u gh mRlftZr gksrh gS D;ksafd v.kqvksa dks
vyx&vyx djus esa dksbZ dk;Z ugha gksrkA

8. (ii) w (mRozQe.kh;) < w (vuqRozQe.kh;)
vkSfpR;& tSlk fd fp=k (d) vkSj ([k) ls ns[kk tk ldrk gS] vuqRozQe.kh; laihMu esa oozQ osQ
       vUrxZr {ks=kiQy vf/d gksrk gSA

              

   (d) mRozQe.kh; laihMu               ([k) vuqRozQe.kh; laihMu

fp=k 6.5

9. (iii)
vkSfpR;& fgeu mQ"ek{ksih izozQe gksrk gSA mRlftZr mQ"ek ls ifjos'k dh ,UVªkWih esa o`f¼ gksrh gSA

10. (iii)

11. (iii)

vkSfpR;& (d) vkSj ([k) vfHkfozQ;kvksa esa ,d ls vkca/ curs gSa ijUrq vfHkfozQ;dksa osQ vkca/
osQoy ([k) vfHkfozQ;k esa VwVrs gSaA

12. (iii) 13. (i) 14. (ii)
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II. cgqfodYi iz'u (iz:i&II)

15. (i), (iv) 16. (i), (ii) 17. (iii), (iv)

18. (iii)] (iv)

vkSfpR; : 
600K

300K

10
1 × R × 600  lnw 6001= 2

10w 3001 × R × 300  ln  
1

K

K

= =

vkn'kZ xSlksa osQ lerkih; izlkj osQ fy,] ∆U=0, D;ksafd rki fLFkj gS vFkkZr vkUrfjd mQtkZ esa dksbZ
ifjorZu ugha gks jgk gSA

19. (i), (iii)

III. y?kq mÙkj iz'u

20. + 81.58 kJ,  ∆
vap

H
= + 40.79 kJ mol

–1

21. ty

22. ugha] D;ksafd CaCO
3
 dk fojpu] mlosQ la?kVd rRoksa ls u gksdj vU; ;kSfxdksa ls gqvk gSA

23. ∆
r 
H

 = +91.8 kJ mol
–1

24. ∆
r 
H = ∆

r 
H

1
+ ∆

r 
H

2
 + ∆

r 
H

3 
.....

25.
1665

4
kJ mol–1 = 416.2 kJ mol–1

26. +735.5 kJ mol
–1

27. ;g Lor% izofrZr izozQe gSA ;|fi ,UFkSYih ifjorZu 'kwU; gS] ijUrq vO;oLFkk ;k vLrO;Lrrk
esa o`f¼ gqbZ gSA vr% lehdj.k ∆G = ∆H – T∆S, esa T∆S in ½.kkRed gksxkA vr% ∆G dk
eku ½.kkRed gksxkA

28. ∆S = 
rev

q

T

29. gk¡

30. vfHkfozQ;k Lor% izofrZr gSA

∆
r 
G


 = –RT ln K

p

31. ∆H (cycle) = 0
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32. de_ D;ksafd ty dh vis{kk ciZQ vf/d O;ofLFkr gksrk gSA

33. voLFkk iQyu & ,UFkSYih] ,UVªkWih] rki] eqDr mQtkZ

iFk iQyu & mQ"ek] dk;Z

34. ty esa mifLFkr izcy gkbMªkstu vkca/u osQ dkj.k bldh ok"iu dh ,UFkSYih vf/d gksrh gSA

35. ∆
r
G dk eku lnSo 'kwU; gksxkA

K = 1 osQ fy, ∆
r
G


 'kwU; gS D;ksafd ∆G


= – RT lnK, K osQ vU; ekuksa osQ fy, ;g 'kwU;

ugha gSA

36. foyfxr fudk; osQ fy, mQ"ek ;k dk;Z osQ :i esa mQtkZ dk vUrj.k ugha gksxk] vFkkZr~ w = 0

vkSj q = 0. vr% mQ"ekxfrdh osQ izFke fu;e osQ vuqlkj]
∆U = q + w

= 0 + 0 = 0

       ∴ ∆U = 0

37. fLFkj vk;ru ij]
mQ"ekxfrdh osQ igys fu;e ls&

q = ∆U + (–w)

(–w) = p∆V

∴     q = ∆U +  p∆V

∆V = 0, D;ksafd vk;ru vifjofrZr gSA

∴    q
V

= ∆U + 0

⇒   q
V

= ∆U = vkarfjd mQtkZ esa ifjorZu

 fLFkj nkc ij]

  q
p

= ∆U + p∆V

ysfdu,∆U + p∆V = ∆H

∴    q
p

= ∆H  =  ,UFkSYih esa ifjorZu

vr% fLFkj vk;ru vkSj fLFkj nkc ij mQ"ek ifjorZu ozQe'k% vkarfjd mQtkZ esa ifjorZu vkSj
,UFkSYih esa ifjorZu osQ cjkcj gSa] tks voLFkk iQyu gSaA

38. (–w) = p
ext 

(V
2
–V

1
) = 0 × (5 – 1) = 0

lerkih izlkj osQ fy, q = 0

mQ"ekxfrdh osQ izFke fu;e osQ vuqlkj&

q = ∆U + (–w)

⇒ 0 = ∆U + 0 blfy, ∆U = 0
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39. ty osQ fy, mQ"ek/kfjrk = 18 ×  fof'k"V mQ"ek

;k          C
p
 = 18 × c

fof'k"V mQ"ek = c = 4.18 Jg
–1

K
–1

mQ"ek /kfjrk = C
p 
=

 
18 × 4.18 JK

–1 
=

 
75.3 J K

–1

40. C
P
 – C

V
= nR

= 10 × 4.184 J

41. xzSiQkbV dk eksyj
,UFkSYih ifjorZu   

=  1 g dkcZu dk ,UFkSYih ifjorZu × dkcZu dk eksyj nzO;eku

  = – 20.7 kJ g
–1

 × 12g mol
–1

∴    ∆H = – 2.48 × 10
2 kJ mol

–1

∆H dk ½.kkRed eku  mQ"ek{ksih vfHkfozQ;k

42. ∆
r
H


= H

2
 dh vkca/ mQtkZ + Br

2
 dh vkca/ mQtkZ – 2 × HBr dh vkca/ mQtkZ

= 435 + 192 – (2 × 368) kJ mol
–1

    ⇒ ∆
r
H


= –109 kJ mol

–1

43. q
p
 = ∆H = 30.5 kJ mol–1

     ∴ 284 g  CCl
4
 osQ ok"iu osQ fy, vko';d mQtkZ = 

–1

284g
30.5 

154g mol
× kJ mol

–1

= 56.2 kJ

44. fojpu dh ekud ,UFkSYih dh ifjHkk"kk osQ vuqlkj] fuEufyf[kr vfHkfozQ;kvksa osQ fy, ,UFkSYih
ifjorZu ty (l) osQ fojpu dh ekud ,UFkSYih gksxhA

H
2
(g) + 

1

2
O

2
(g) → H

2
O(l )

;k H
2
O (l) osQ fojpu dh ekud ,UFkSYih lehdj.k esa nh xbZ ,UFkSYih dh vk/h gksxh ;kuh

∆
r 
H

Hkh vkèkk gksxkA

∆
f 
H


H2O

(l)     =
1

2
× ∆

r 
H

= 
−

–1
572 kJ mol

2

              = – 286 kJ/mol.

45. vkn'kZ xSl ij fd;k x;k dk;Z fp=k 6.6 esa fn,
p-V vkjs[k ls ifjdfyr fd;k tk ldrk gSA
fd;k x;k dk;Z Nk;ke; {ks=k ABV

I
V

II
 osQ

cjkcj gSA

fp=k 6.6
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46. fd, x, dk;Z dh p-V vkjs[k dh lgk;rk
ls x.kuk dh tk ldrh gSA laihMu osQ dk;Z
dk ftls vuUr pj.kksa esa nkc ifjorZu }kjk
fd;k x;k gS] p-V vkjs[k fp=k 6.7 esa fn;k
x;k gSA blesa Nk;ke; {ks=k xSl ij fd, x,
dk;Z dks fu:fir djrk gSA

fp=k 6.7
47.

fp=k 6.8 & izfozQ;k (d) rFkk ([k) esa ,UFkSYih ifjorZu

48. ughaA

Lor% izofrZrk r; djus esa ,UFkSYih ,d lg;ksxh dkjd gS ijUrq ;g ,dek=k dkjd ugha gSA lgh
ifj.kke osQ fy, nwljs dkjd vFkkZr~ ,UVªkWih osQ ;ksxnku dks Hkh ns[kuk pkfg,A

49. fp=k ls Li"V gS fd izozQe vuUr inksa esa gqvk gS vr% ;g lerkih mRozQe.kh; izlkj gSA

w = – 2.303nRT log 
V

V
2

1

ysfdu, p
1
V

1
 = p

2
V

2 
    ⇒  

V

V
2

1

 = 
p

p
1

2

 = 
2

1
 = 2

∴ w = – 2.303 nRT log 
p

p
1

2

= – 2.303 × 1 mol × 8.314 J mol
–1
 K–1 × 298 K–1 × log 2

= – 2.303 × 8.314 × 298 × 0.3010 J = –1717.46 J

50. w = – p
ex

 (V
f
 –V

i
) = –2 × 40 = – 80 L bar = – 8 kJ

½.kkRed fpÉ n'kkZrk gS fd fudk; }kjk ifjos'k ij dk;Z fd;k x;k gSA mRozQe.kh; izlkj esa
fd;k x;k dk;Z vf/d gksxk D;ksafd izR;sd in esa] vkarfjd nkc vkSj cká nkc yxHkx ,d
leku gksrs gSaA
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IV. lqesyu iz:i iz'u

51. (i) → (e) (ii) → (d) (iii) → (f) (iv) → (a)

(v) → (g)] (k)] (l) (vi) → (b) (vii) → (c)

(viii) → (j) (ix) → (h) (x) → (i)

(xi) → (a)] (l)] (m) (xii) → (g)] (k)

52. (i) →(b) (ii) → (c) (iii) → (a)

53. (i) → (c) (ii) → (a) (iii) → (b)

54. (i) → (b)]  (d) (ii) → (b) (iii) → (c) (iv) → (a)

V. vfHkdFku ,oa roZQ iz:i iz'u

55.  (ii) 56. (ii) 57. (i)

VI. nh?kZ mÙkj iz'u

59. laosQr % (nks foLrkjh xq.k/eks± dk vuqikr lnSo ek=kk Lora=k xq.k/eZ gksrk gS]

 = 
foLrkjh xq. k/eZ

ek=kk L or=a k x.q k/eZ
foLrkjh xq. k/eZ

mnkgj.k osQ fy,] eksy va'k =  = 
eksy (foLrkjh xq. k/eZ)

(foLrkjh xq. k/eZ)oqQy eksy

60. •  Na (s) +
1

2
Cl

2 
(g) → Na+(g) + Cl

–
(g) ;          ∆

lattice
H



•  ckWuZ&gkcj pozQ

•  ckWuZ&gkcj pozQ ls tkyd ,UFkSYih ekius osQ in

•  lksfM;e /krq dk mQèoZikru]

(1) Na(s) →  Na (g) ; ∆
sub 

H


(2) lksfM;e ijek.kqvksa dk vk;uu]

Na(g) → Na+(g) + e–(g) ; ∆
t
H


    vFkkZr~ vk;uu ,UFkSYih

(3) Dyksjhu v.kqvksa dk fo;kstu]

1

2
Cl

2
(g) → Cl(g) ;      

1

2
∆

bond 
H


     vFkkZr~ vkca/ fo;kstu ,UFkSYih dk vk/k
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(4) Cl(g)  + e–(g) → Cl
–
(g) ;    ∆

eg
H


        vFkkZr~ bysDVªkWu yfC/ ,UFkSYih

∆
i
H



Na(g) + 
1

2
Cl

2
(g)

NaCl(s)

∆
sub

H


Na(s) + 
1

2
Cl

2
(g)

∆
eg
H



Na+(g) + Cl
–
(g)

∆
lattice

H


Na
+
(g) + 

1

2
Cl

2
(g)

1

2
∆

bond
H



Na
+
 (g) + Cl (g)

∆
f 
H



61. ∆S
Total

= ∆S
sys

 + ∆S
surr

∆S
Total

= ∆S
sys

 + 
sys

- H

T

∆  
    

T ∆S
Total

= T ∆S
sys

 – ∆H
sys

Lor% izofrZr ifjorZu osQ fy,] ∆S
total

 > 0

      ∴ T ∆ S
sys

 – ∆H
sys

 > 0

      ⇒ – (∆H
sys

 – T ∆ S
sys

 ) > 0

    ijUrq, ∆H
sys

 – T ∆ S
sys

 = ∆G
sys

      ∴ – ∆G
sys

 > 0

      ⇒ ∆G
sys

 = ∆H
sys

 – T ∆S
sys 

< 0

∆H
sys

=  vfHkfozQ;k dk ,UFkSYih ifjorZu

T ∆S
sys

 = og mQtkZ tks dk;Z osQ fy, miyC/ ugha gSA

∆G
sys

 = mi;ksxh dk;Z djus gsrq miyC/ usV mQtkZ

•  ∆G  dh bdkbZ twy gSA

•  vfHkfozQ;k mPp rki ij Lor% izofrZr gksxhA
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62.

fp=k 6.9

(i) mRozQe.kh; dk;Z dks {ks=kksa  vkSj   }kjk iznf'kZr fd;k x;k gSA
(ii) fLFkj nkc p

f 
osQ fo#¼ dk;Z dks {ks=k  }kjk iznf'kZr fd;k x;k gSA

dk;Z (i) > dk;Z (ii)
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