
1. gesa Kkr gS fd K
c
 vkSj K

p
 osQ eè; fuEufyf[kr laca/ gksrk gS&

K
p
 = K

c
 (RT) ∆n

vfHkfozQ;k] NH
4
Cl (s)   NH

3 
(g) + HCl (g) esa ∆n  dk eku D;k gksxk\

(i) 1

(ii) 0.5

(iii) 1.5

(iv) 2

2. vfHkfozQ;k] H
2
(g) + I

2
(g)   2HI (g) esa ekud eqDr mQtkZ ∆G

> 0 gSA lkE; fLFkjkad (K )
dk eku D;k gksxk\

(i) K = 0

(ii) K > 1

(iii) K = 1

(iv) K < 1

3. HkkSfrd izozQeksa eas iz;qDr lkE; dk fuEufyf[kr esa ls dkSu&lk lkekU; vfHky{k.k ugha gS\

(i) fn, x, rki ij lkE; osQoy can fudk; esa gh laHko gksrk gSA

(ii) fudk; osQ lHkh (ekis tk ldus okys) xq.k/eZ vifjofrZr jgrs gSaA

(iii) lkE; ij lHkh HkkSfrd izozQe #d tkrs gSaA

(iv) fojks/h izozQe ,d gh nj ij lEiUu gksrs gSa vkSj xfrd ijUrq LFkk;h fLFkfr gksrh gSA

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


,dd

lkE;koLFkklkE;koLFkk
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4. PCl
5
, PCl

3
 vkSj Cl

2
 fdlh can ik=k esa 500K ij lkE; esa gSa vkSj mudh lkanzrk,¡ ozQe'k%

0.8 × 10–3 mol L–1, 1.2 × 10–3 mol L–1 rFkk 1.2 × 10–3 mol L–1 gS aA vfHkfozQ;k
PCl

5
 (g)   PCl

3
 (g) + Cl

2
 (g) esa  K

c
 dk eku D;k gksxk\

(i) 1.8 × 10
3
 mol L

–1

(ii) 1.8 × 10
–3

(iii) 1.8 × 10
–3

 L mol
–1

(iv) 0.55 × 10
4

5. fuEufyf[kr esa ls dkSu&lk dFku vlR; gS\

(i) iw.kZr% mQ"ekjksf/r ÝykLd esa lkE;koLFkk esa mifLFkr ty vkSj ciZQ osQ feJ.k esa ty vkSj
ciZQ dk nzO;eku le; osQ lkFk ifjofrZr ugha gksrkA

(ii) lkE;koLFkk ij tc vk;ju (III) ukbVªsV vkSj iksVSf'k;e Fkk;kslk;usV ;qDr foy;u esa
vkWDlSfyd vEy feyk;k tkrk gS rks yky jax dh rhozrk esa o`f¼ gks tkrh gSA

(iii) mRizsjd feykus ij lkE; fLFkjkad dk eku izHkkfor ugha gksrkA

(iv) ∆H osQ ½.kkRed eku okyh vfHkfozQ;k dk lkE; fLFkjkad] rki esa òf¼ gksus ij de gks tkrk gSA

6. tc d{k rki ij dksckYV ukbVªsV foy;u esa gkbMªksDyksfjd vEy feyk;k tkrk gS rks fuEufyf[kr
vfHkfozQ;k ?kfVr gksrh gS vkSj vfHkfozQ;k&feJ.k uhyk gks tkrk gSA BaMk djus ij ;g feJ.k xqykch
gks tkrk gSA bl tkudkjh osQ vk/kj ij lgh mÙkj ij fu'kku yxkb,&

[Co (H
2
O)

6
]
3+

 (aq) + 4Cl
–
 (aq)   [CoCl

4
]
2–

 (aq) + 6H
2
O (l)

        (xqykch)     (uhyk)

(i) vfHkfozQ;k osQ fy, ∆H > 0 gS

(ii) vfHkfozQ;k osQ fy, ∆H < 0 gS

(iii) vfHkfozQ;k osQ fy, ∆H = 0 gS

(iv) izLrqr tkudkjh osQ vk/kj ij ∆H osQ fpÉ osQ ckjs esa vuqeku ugha yxk;k tk ldrkA

7. 25°C ij mnklhu ty osQ pH dk eku 7.0 gSA rki esa o`f¼ gksus ij ty osQ vk;uu esa o`f¼ gks
tkrh gS] rFkkfi H+

 vk;uksa vkSj OH
–
 vk;uksa dh lkanzrk cjkcj jgrh gSA 60°C ij 'kq¼ ty dh pH

D;k gksxh\

(i) 7.0 osQ cjkcj

(ii) 7.0 ls vf/d

(iii) 7.0 ls de

(iv) 'kwU; osQ cjkcj

8. vEy dk vk;uu fLFkjkad] K
a
] vEy dh izcyrk dk eki gSA ,slhfVd vEy] gkbiksDyksjl vEy vkSj

iQkfeZd vEy osQ K
a
 eku ozQe'k% 1.74 × 10

–5
, 3.0 × 10

–8
 rFkk 1.8 × 10

–4
 gSaA bu vEyksa osQ

0.1 mol dm–3 foy;uksa osQ pH dk lgh ozQe fuEufyf[kr esa ls dkSu&lk gksxk\
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(i) ,slhfVd vEy > gkbiksDyksjl vEy > iQkfeZd vEy

(ii) gkbiksDyksjl vEy > ,slhfVd vEy > iQkfeZd vEy

(iii) iQkfeZd vEy > gkbiksDyksjl vEy > ,slhfVd vEy

(iv) iQkfeZd vEy > ,slhfVd vEy > gkbiksDyksjl vEy

9.
1

a
K , 

2
a

K  rFkk 
3

a
K  fuEufyf[kr vfHkfozQ;kvksa osQ ozQe'k% vk;uu fLFkjkad gSa&

H
2
S   H

+
 + HS

–

HS
–
   H

+
 + S

2–

H
2
S   2H

+
 + S

2–

1
a

K , 
2

a
K  rFkk 

3
a

K  osQ eè; lgh laca/ dkSu&lk gksxk\

(i)
3

a
K  = 

1
a

K  × 
2

a
K

(ii)
3

a
K  = 

1
a

K  + 
2

a
K

(iii)
3

a
K  = 

1
a

K  – 
2

a
K

(iv)
3

a
K  = 

1
a

K  / 
2

a
K

10. BF
3
 dh vEyrk dh O;k[;k fuEufyf[kr esa ls fdl ladYiuk osQ vk/kj ij dh tk ldrh gS\

(i) vkjsZfuvl ladYiuk

(ii) czalVsn&yksjh ladYiuk

(iii) ywbl ladYiuk

(iv) czalVsn&yksjh rFkk ywbl ladYiuk nksuksa

11. fuEufyf[kr esa ls fdUgsa leku vk;ru esa feyk, tkus ij cI+kQj foy;u izkIr gksxk\

(i) 0.1 mol dm–3 NH
4
OH rFkk 0.1 mol dm–3 HCl

(ii) 0.05 mol dm–3 NH
4
OH rFkk 0.1 mol dm–3 HCl

(iii) 0.1 mol dm–3 NH
4
OH rFkk 0.05 mol dm–3 HCl

(iv) 0.1 mol dm–3 CH
4
COONa rFkk 0.1 mol dm–3 NaOH

12. fuEufyf[kr esa ls flYoj DyksjkbM fdl foyk;d esa lokZf/d foys; gS\

(i) 0.1 mol dm–3 AgNO
3
 foy;u

(ii) 0.1 mol dm–3 HCl foy;u

(iii) H
2
O

(iv) tyh; veksfu;k
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13. 0.01 mol dm–3 CH
3
COOH dk pH eku D;k gksxk (tcfd K

a
 = 1.74 × 10

–5 )\

(i) 3.4

(ii) 3.6

(iii) 3.9

(iv) 3.0

14. ,slhfVd vEy  dk K
a
 eku 1.8 × 10

–5
  vkSj NH

4
OH  dk K

b
  eku 1.8 × 10

–5 gSA veksfu;e
,slhVsV dk pH fdruk gksxk\

(i) 7.005

(ii) 4.75

(iii) 7.0

(iv) 6 vkSj 7 osQ eè;

15. vfHkfozQ;k] A   B] osQ fy, v¼Ziw.kZ voLFkk ij dkSu&lk fodYi lgh gS\

(i) ∆G

 = 0

(ii) ∆G

 > 0

(iii) ∆G

 < 0

(iv) ∆G

 = –RT ln2

16. nkc esa o`f¼ djus ij xSl izkoLFkk vfHkfozQ;k dk lkE; ftl fn'kk esa iqu% LFkkfir gksrk gS mldk
iwokZuqeku ys 'kkrSfy, fu;e osQ vuqiz;ksx }kjk yxk;k tk ldrk gSA fuEufyf[kr vfHkfozQ;k esa]

N
2
(g) +  3H

2
(g)    2NH

3
(g)

lkE; izkIr gksus ij ;fn rki esa ifjorZu fd, fcuk oqQy nkc esa o`f¼ dj nh tkrh gS rks fuEufyf[kr
esa ls dkSu&lk fodYi lgh gksxk\

(i) K dk eku mruk gh jgsxkA

(ii) K dk eku de gks tk,xkA

(iii) K dk eku c<+ tk,xkA

(iv) izkjaHk esa K osQ eku esa o`f¼ vkSj nkc vR;f/d gksus ij K osQ eku esa deh gks tk,xhA

17. ;fn ty dk DoFkukad lcls vfèkd vkSj bZFkj dk DoFkukad lcls de gS rks 30°C ij ty] ,slhVksu
vkSj bZFkj osQ ok"inkc dk lgh ozQe D;k gksxk\

(i) ty < bZFkj < ,slhVksu

(ii) ty < ,slhVksu < bZFkj

(iii) bZFkj < ,slhVksu < ty

(iv) ,slhVksu < bZFkj < ty
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18. ;fn 500 K ij fuEufyf[kr vfHkfozQ;k osQ fy, fLFkjkad K
c 
 dk eku 5 gS&

1

2
H

2
 (g) + 

1

2
I
2 
(g)   HI (g)]

rks vfHkfozQ;k] 2HI (g)   H
2
(g) + I

2
(g)  osQ lkE; fLFkjkad K

c
 dk eku D;k gksxk\

(i) 0.04

(ii) 0.4

(iii) 25

(iv) 2.5

19. fuEufyf[kr dkSu&lh vfHkfozQ;k esa] fLFkj vk;ru ij vkxZu dh vYi ek=kk feykus ij lkE;
vizHkkfor jgsxk\

(i) H
2
 (g) + I

2
 (g)   2HI (g)

(ii) PCl
5
 (g)   PCl

3
 (g) + Cl

2
 (g)

(iii) N
2
 (g) + 3H

2
 (g)   2NH

3
 (g)

(iv) mi;qZDr rhuksa mnkgj.kksa esa lkE; vizHkkfor jgsxk

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

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

20. vfHkfozQ;k] N
2
O

4
 (g)  2NO

2
 (g) osQ fy, 400 K  rFkk 500 K ij K dk eku ozQe'k% 50

rFkk 1700 gSA fuEufyf[kr esa ls lgh fodYi dkSu&lk gS\

(i) ;g vfHkfozQ;k mQ"ek'kks"kh gSA

(ii) ;g vfHkfozQ;k mQ"ek{ksih gSA

(iii) ;fn NO
2
 (g) rFkk N

2
O

4
 (g) dks 400 K ij ozQe'k% vkaf'kd nkcksa 20 bar vkSj 2 bar

ij fefJr fd;k tkrk gS rks vf/d N
2
O

4
 (g) cusxhA

(iv) fudk; dh ,UVªkWih esa o`f¼ gksxhA

21. ,d fo'ks"k rki vkSj ok;qe.Myh; nkc ij 'kq¼ inkFkZ dh Bksl rFkk nzo izkoLFkk,¡ lkE; esa gks ldrh
gSaA bl rki dks D;k dgrs gSa\

(i) lkekU; xyukad

(ii) lkE; rki

(iii) DoFkukad

(iv) fgekad
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III. y?kq mÙkj iz'u

22. ty esa gkbMªksDyksfjd vEy dk vk;uu uhps fn;k x;k gS&

HCl(aq) + H
2
O (l )   H

3
O

+
 (aq) + Cl

–
 (aq)

bl vk;uu esa nks la;qXeh vEy&{kkjd ;qxyksa dks fyf[k,A

23. 'koZQjk osQ tyh; foy;u esa fo|qr dk pkyu ugha gksrk rFkkfi] tc ty esa lksfM;e DyksjkbM feyk
fn;k tkrk gS rks fo|qr dk pkyu gksus yxrk gSA vk;uu osQ vk/kj ij vki bl dFku dh O;k[;k
fdl izdkj djsaxs\ lksfM;e DyksjkbM dh lkanzrk ls fo|qr~&pkyu fdl izdkj izHkkfor gksrk gS\

24. BF
3
 esa dksbZ izksVkWu ugha gksrk fiQj Hkh ;g vEy osQ :i esa O;ogkj djrk gS vkSj NH

3
 osQ lkFk

vfHkfozQ;k djrk gSA ,slk D;ksa gS\ bu nksuksa osQ eè; fdl izdkj dk vkca/ curk gS\

25. nqcZy {kkjd MOH dk vk;uu fLFkjkad fuEufyf[kr O;atd osQ }kjk O;Dr fd;k tkrk gS&

–
[M ][OH ]

[MOH]b
K

+

=

fdlh fu;r rki ij oqQN nqcZy {kkjdksa osQ vk;uu fLFkjkad osQ eku bl izdkj gSa&

{kkjd MkbesfFky,sehu ;wfj;k fifjMhu veksfu;k

K
b

5.4 × 10
–4

1.3 × 10
–14

1.77 × 10
–9

1.77 × 10
–5

lkE;koLFkk ij] bu {kkjdksa dks mudh vk;uu ek=kk osQ vuqlkj ?kVrs ozQe esa O;ofLFkr dhft,A

mi;qZDr {kkjdksa esa ls lcls izcy {kkjd dkSu&lk gS\

26. nqcZy {kkjd dk la;qXeh vEy lnSo izcy gksrk gSA fuEufyf[kr la;qXeh {kkjdksa dh {kkjd lkeF;Z dk
?kVrk ozQe D;k gksxk\

OH
–
, RO

– ,  CH
3
COO

– , Cl
–

27. fuEufyf[kr dks pH osQ c<+rs gq, ozQe esa O;ofLFkr dhft,&

KNO
3
 (aq), CH

3
COONa (aq), NH

4
Cl (aq),  C

6
H

5
COONH

4
 (aq)

28. vfHkfozQ;k 2HI (g)   H
2
 (g) + I

2
 (g) osQ fy, K

c
 dk eku 1 × 10

–4  gSA

fdlh fu;r le; ij vfHkfozQ;k feJ.k dk la?kVu bl izdkj gS&

[HI] = 2 × 10
–5 mol;  [H

2
] = 1 × 10

–5
 mol vkSj [I

2
] = 1 × 10

–5 mol

;g vfHkfozQ;k fdl fn'kk esa vxzlj gksxh\

29. lehdj.k pH = – log [H
+
]] osQ vuqlkj] HCl osQ 10

–8
 mol dm–3 foy;u dk pH eku 8 gksuk

pkfg,] ijUrq ;g eku 7.0 ls de ik;k x;k gSA dkj.k crkb,A

30. izcy vEy osQ foy;u osQ pH dk eku 5.0 gSA ;fn bldk 100 xquk ruqdj.k dj fn;k tk, rks
izkIr foy;u dk pH D;k gksxk\
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31. vR;Yi foys; yo.k rc vo{ksfir gksrk gS tc foy;u esa mlosQ vk;uksa dh lkanzrk dk xq.kuiQy
(Q

sp
) mlosQ foys;rk xq.kuiQy ls vf/d gksrk gSA ;fn BaSO

4
 dh ty esa foys;rk

8 × 10
–4

 mol dm–3 gks] rks 0.01 mol dm–3 H
2
SO

4
 esa bldh foys;rk D;k gksxh\

32. 0.08 mol dm–3 HOCl foy;u dk pH 2.85 gSA bldk vk;uu fLFkjkad ifjdfyr dhft,A

33. nks izcy vEyksa A vkSj B osQ foy;uksa] dh pH ozQe'k% 6 rFkk 4 gS] budks levk;ru esa fefJr
djus ij izkIr foy;u dk pH ifjdfyr dhft,A

34. Al (OH)
3
 dk foys;rk xq.kuiQy 2.7 × 10

–11
 gSA bldh foys;rk g L

–1
 esa ifjdfyr dhft, vkSj

bl foy;u dk pH Hkh Kkr dhft,A (Al dk ijek.kq nzO;eku 27 u gSA)

35. 0.1 g. ysM (II) DyksjkbM dks ?kksy dj lar`Ir foy;u izkIr djus osQ fy, ty dh visf{kr ek=kk
ifjdfyr dhft,A (PbCl

2
 dk K

sp
 = 3.2 × 10

–8
, ysM dk ijek.kq nzO;eku = 207 u gSA)

36. veksfu;k vkSj cksjkWu VªkbÝyqvksjkbM osQ eè; vfHkfozQ;k fuEufyf[kr gSA bl vfHkfozQ;k esa vEy vkSj
{kkj dh igpku dfj,A ;g fdl fl¼kar }kjk Li"V gksrk gSA vfHkfozQ;dksa esa B vkSj N dh ladj.k
voLFkk D;k gS\

: NH
3

+ BF
3
              → H

3
N :BF

3

37. vfHkfozQ;k] CaCO
3
 (s) → CaO (s) + CO

2
 (g) osQ fy, fuEufyf[kr vk¡dM+s fn, x, gSa%

∆
f 
H


 [CaO(s)] = – 635.1 kJ mol

–1

∆
f 
H


 [CO

2
(g)] = – 393.5 kJ mol

–1

∆
f 
H


 [CaCO

3
(s)] = –1206.9 kJ mol

–1

mi;qZDr vfHfozQ;k osQ lkE; fLFkjkad ij rki dk izHkko crkb,A

IV.  lqesyu iz:i iz'u

38. fuEufyf[kr lkE;ksa dks laxr voLFkk osQ lkFk lqesfyr dhft,A

(i) nzo  ok"i (a) lar`Ir foy;u

(ii) Bksl  nzo (b) DoFkukad

(iii) Bksl  ok"i (c) mQèoZikru fcanq

(iv) foys;(Bksl)  foys;(foy;u) (d) xyukad

(e) vlar`Ir foy;u
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39. vfHkfozQ;k N
2
 (g) + 3H

2
(g)   2NH

3
(g) dk lkE; fLFkjkad K

c
 = 

2

3

3

2 2

[NH ]

[N ][H ]
 gSA

dkWye&I esa oqQN vfHkfozQ;k,¡ nh xbZ gSa vkSj vfHkfozQ;kvksa osQ laxr lkE; fLFkjkadksa dk K
c
 osQ lkFk

laca/ dkWye&II esa fn;k gSA vfHkfozQ;kvksa dks laxr lkE; fLFkjkad ls lqesfyr dhft,A

dkWye&I  (vfHkfozQ;k) dkWye&II (lkE; fLFkjkad)

(i) 2N
2
(g) + 6H

2
(g)  4NH

3
(g) (a) 2K

c

(ii) 2NH
3
(g)  N

2
(g) + 3H

2
(g) (b)

1

2

c
K

(iii)
1

2
N

2
(g) + 

3

2
H

2
(g)  NH

3
(g) (c)

1

c
K

(d) K
c

2

40. vfHkfozQ;k dh ekud eqDr mQtkZ dks rnuq:ih lkE; fLFkjkad osQ lkFk lqesfyr dhft,A

(i) ∆ G

 > 0 (a) K > 1

(ii) ∆ G

 < 0 (b) K = 1

(iii) ∆ G

 = 0 (c) K = 0

(d) K < 1

41. fuEufyf[kr Lih'kh”k dks laxr vEy osQ lkFk lqesfyr dhft,A

Lih'kh”k    la;qXeh vEy

(i) NH
3

(a) CO
3

2–

(ii) HCO
3

– (b) NH
4

+

(iii) H
2
O (c) H

3
O

+

(iv) HSO
4

– (d) H
2
SO

4

(e) H
2
CO

3

42. fuEufyf[kr xzkiQh; fopj.k dks mlosQ fooj.k osQ lkFk lqesfyr dhft,A

(d) ([k)

(i) (a) le; osQ lkFk mRikn lkanzrk esa ifjorZu
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(ii) (b) lkE; ij vfHkfozQ;k

(iii) (c) le; osQ lkFk vfHkfozQ;d dh lkanzrk esa ifjorZu

43. dkWye&I dks dkWye&II ls lqesfyr dhft,A

dkWye&I  dkWye&II

(i) lkE; (a) ∆G > 0, K < 1

(ii) Lor% izofrZr vfHkfozQ;k (b) ∆G = 0

(iii) Lor% izofrZr u gksus okyh vfHkfozQ;k (c) ∆G

 = 0

(d) ∆G < 0, K > 1

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

44. vfHkdFku (A) & gkbMªkstu gSykbMksa dh vEyrk dk o`f¼ ozQe bl izdkj gS&

HF < HCl < HBr < HI

roZQ (R) & vkorZ lkj.kh osQ ,d gh oxZ osQ rRoksa }kjk cuus okys vEyksa dh vEyrk dh
rqyuk gsrq vEy dh /zqoh; izo`Qfr dh rqyuk esa H–A vkca/ lkeF;Z vf/d
egRoiw.kZ gksrh gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gS

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrk

(iii) A lgh gS ijUrq R xyr gS

(iv) A vkSj R nksuksa xyr gSa
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45. vfHkdFku (A) & ,slhfVd vEy vkSj lksfM;e ,slhVsV osQ feJ.k osQ foy;u esa {kkj vFkok vEy
dh vYiek=kk feykus ij mldk pH eku vifjofrZr jgrk gSA

roZQ (R) & ,slhfVd vEy vkSj lksfM;e ,slhVsV osQ feJ.k dk foy;u 4.75 pH   osQ
vklikl cI+kQj foy;u dk dk;Z djrk gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrkA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A vkSj R nksuksa xyr gSaA

46. vfHkdFku (A) & gkbMªksDyksfjd vEy dh mifLFkfr esa gkbMªkstu lYiQkbM dk ty esa vYi vk;uu
gksrk gSA

roZQ (R) & gkbMªkstu lYiQkbM ,d nqcZy vEy gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrkA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A vkSj R nksuksa xyr gSaA

47. vfHkdFku (A) & fu;r rki ij fdlh jklk;fud vfHkfozQ;k osQ lEiUu gksus osQ fy, lkE;
fLFkjkad fu;r gksrk gS vkSj ;g mldk vfHky{kf.kd xq.k/eZ gSA

roZQ (R) & lkE; fLFkjkad rki ij fuHkZj ugha djrkA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrkA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A vkSj R nksuksa xyr gSaA

48. vfHkdFku (A) & veksfu;e dkcksZusV dk tyh; foy;u {kkjdh; gksrk gSA

roZQ (R) & nqcZy vEy vkSj nqcZy {kkjd osQ yo.k osQ foy;u dh vEyrk@{kkjdh;rk bls
cukus okys vEy vkSj {kkjd osQ ozQe'k% K

a
 vkSj K

b
 osQ eku ij fuHkZj djrh gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrkA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A vkSj R nksuksa xyr gSaA

49. vfHkdFku (A) & veksfu;e ,slhVsV dk tyh; foy;u cI+kQj osQ :i esa dk;Z dj ldrk gSA

roZQ (R) & ,slhfVd vEy ,d nqcZy vEy vkSj NH
4
OH ,d nqcZy {kkjd gSA
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(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrkA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A vkSj R nksuksa xyr gSaA

50. vfHkdFku (A) & fLFkj nkc vkSj fLFkj rki ij PCl
5
 osQ fo;kstu esa lkE; ij ghfy;e feykus ls

PCl
5
 osQ fo;kstu esa o`f¼ gks tkrh gSA

roZQ (R) & ghfy;e fozQ;k&{ks=k ls Dyksjhu dks gVk nsrk gSA

(i) A vkSj R nksuksa lgh gSa vkSj R, A dh lgh O;k[;k izLrqr djrk gSA

(ii) A vkSj R nksuksa lgh gSa ijUrq R, A dh lgh O;k[;k izLrqr ugha djrkA

(iii) A lgh gS ijUrq R xyr gSA

(iv) A vkSj R nksuksa xyr gSaA

VI. nh?kZ mÙkj iz'u

51. K
c
 vkSj Q

C
 osQ eku dh rqyuk djosQ vki vfHkfozQ;k dh fuEufyf[kr fLFkfr;ksa dh izkxqfDr fdl

izdkj dj ldrs gSa\

(i) usV vfHkfozQ;k vxzlkfjr gks jgh gSA

(ii) usV vfHkfozQ;k i'pxkeh gSA

(iii) dksbZ usV vfHkfozQ;k ugha gksrhA

52. ys&'kkrSfy, fu;e osQ vk/kj ij O;k[;k dhft, fd fuEufyf[kr vfHkfozQ;k esa veksfu;k dh yfC/
esa o`f¼ djus osQ fy, rki vkSj nkc fdl izdkj leaftr fd, tk ldrs gSaA

N
2
(g) + 3H

2
(g)       2NH

3
(g) ∆ H = – 92.38 kJ mol–1

fLFkj vk;ru ij mi;qZDr vfHkfozQ;k&feJ.k eas vkxkZu feykus dk D;k izHkko iM+sxk\

53. lkekU; lw=k A  B
p q

x y

+ −

 vkSj xzke v.kqd foys;rk S dk dksbZ vR;Yi foys; yo.k] vius lar̀Ir foy;u

osQ lkFk lkE; esa gSA ,sls yo.k dh foys;rk vkSj foys;rk xq.kuiQy osQ eè; laca/ O;qRiUu dhft,A

54. ∆G vkSj Q osQ eè; laca/ fyf[k, vkSj izR;sd in osQ vFkZ dh O;k[;k dhft, vkSj fuEufyf[kr osQ
mÙkj nhft,A

(d)tc Q < K gksrk gS rks vfHkfozQ;k vxzlkfjr D;ksa gksrh gS vkSj tc Q = K gksrk gS rks dksbZ usV
vfHkfozQ;k D;ksa ugha gksrhA

([k)vfHkfozQ;k CO(g) + 3H
2
(g)   CH

4
(g) + H

2
O(g) osQ fy, vfHkfozQ;k yfC/ Q osQ

inksa esa nkc esa o`f¼ osQ izHkko dh O;k[;k dhft,A
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mÙkj

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

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

7. (iii) 8. (iv) 9. (i) 10. (iii) 11. (iii) 12. (iv)

13. (i) 14. (iii)

15. (i) ∆G

 = 0

vkSfpR; & ∆G

 = – RT lnK

vfHkfozQ;k osQ v¼Ziw.kZ gksus ij, [A] = [B] blfy, K = 1, vr%  ∆G

 = 0

16. (i)] vkSfpR;& ys 'kkrSfy, fu;e osQ vuqlkj] fLFkj rki ij lkE; la?kVu cny tk,xk ijUrq
        K mruk gh jgsxkA

17. (ii) 18. (i) 19. (iv)

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

20. (i), (iii)] (iv)

vkSfpR;& (i) rki esa o`f¼ osQ lkFk K esa o`f¼ gksrh gSA

 (iii) Q > K, vr%] vfHkfozQ;k i'pxkeh gksrh gSA

(iv) ∆ n > 0, blfy,, ∆ S > 0A

21. (i)] (iv)

III. y?kq mÙkj iz'u

22. HCl Cl
–

vEy la;qXeh {kkjd

H
2
O H

3
O

+

{kkjd la;qXeh vEy

23. • 'koZQjk (phuh) ty esa vk;fur ugha gksrh ijUrq NaCl ty esa iw.kZr% vk;fur gksdj Na
+

rFkk Cl
–
 vk;u nsrk gSA

• yo.k dh lkanzrk esa o`f¼ gksus ij vf/d vk;uksa osQ izkIr gksus osQ dkj.k pkydRo esa o`f¼
gksrh gSA

24. BF
3
 ywbl vEy dh Hkk¡fr fozQ;k djrk gS D;ksafd ;g bysDVªkWu U;wu ;kSfxd gS vkSj milgla;ksth

vkca/ curk gS tSlk uhps fn;k x;k gSA

H
3
N : → BF

3
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25. • lkE; ij vk;uu dh ek=kk dk ozQe gS&
MkbesfFky ,sehu > veksfu;k > fifjMhu > ;wfj;k

• pwafd MkbesfFky,sehu dk vk;uu vf/dre gksxk vr% bu pkjksa {kkjdksa esa ;g izcyre {kkjd gSA

26. RO
–
 > OH

–
 > CH

3
COO

–
 > Cl

–

27. NH
4
Cl < C

6
H

5
COONH

4
 < KNO

3
 < CH

3
COONa

28. fdlh fu;r le; ij vfHkfozQ;k dk vfHkfozQ;k&HkkxiQy fuEufyf[kr O;atd osQ }kjk O;Dr fd;k
tkrk gSA

2 2

2

[ ][ ]

[ ]

H I
Q

HI
=

    

–5 –5

–5 2

1 10 1 10 1

4(2 10 )

× × ×
= =

×
 = 0.25 = 2.5 × 10–1

pwafd vfHkfozQ;k&HkkxiQy dk eku K
c
 osQ eku vFkkZr~ 1× 10–4 ls vf/d gS vr% vfHkfozQ;k

foijhr fn'kk esa vxzlj gksxhA

29. 10
–8

 mol dm
–3

 dh lkanzrk n'kkZrh gS fd foy;u vR;Ur ruq gSA vr% ty ls izkIr H
3
O+

vk;uksa dh lkanzrk dk ;ksxnku Hkh egRoiw.kZ gS vkSj bls pH osQ ifjdyu eas 'kkfey fd;k tkuk
pkfg,A

30. (i)  pH = 5

[H
+
] = 10

–5
 mol L

–1

100 xquk ruqdj.k djus ij]
[H

+
] = 10

–7
 mol L

–1

lehdj.k pH = – log [H
+
] osQ vuqlkj pH dk ifjdyu djus ij] pH dk eku 7 izkIr gksrk

gSA ;g laHko ugha gSA ;g n'kkZrk gS fd foy;u vR;Ur ruq gS% vr%

gkbMªkstu vk;u

dh oqQy lkanzrk
= [H+]

=

  
  
  
    

+

3

 

H O  

vEy l s ikz Ir
dh vk;u  

lkanzrk dk ;kxs nku
 + 

  
  
  
    

+

3

 

H O  

ty l s izkIr
dh vk;u  

lkanzrk dk ;kxs nku

= 10
–7
 + 10

–7

pH = 2 × 10–7   =  7 – log 2  =  7 – 0.3010 = 6.6990

31. BaSO
4
 (s)    Ba2+ (aq)   +   SO

2–

4
  (aq)

t = 0 ij 1      0 0

ty esa lkE; ij 1–S      S S

lYÝ;wfjd vEy dh mifLFkfr 1–S      S (S + 0.01)
esa lkE; ij
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ty esa BaSO
4
 dk K

sp
 = [Ba2+] [

2–

4
SO ] =  (S) (S) = S

2

ijUrq S = 8 × 10 – 4  mol dm– 3

∴  K
sp

 = (8×10
– 4

)
2
 = 64 × 10

– 8
... (1)

lYÝ;wfjd vEy dh mifLFkfr esa K
sp

 dk O;atd fuEufyf[kr gksxk&

K
sp

 = (S) (S + 0.01) ... (2)

pwafd lYÝ;wfjd vEy dh mifLFkfr eas K
sp

 osQ eku esa dksbZ ifjorZu ugha gksxkA vr% lehdj.k
(1) vkSj (2) ls ge ikrs gSa&

(S) (S + 0.01) = 64 × 10
–8

 S
2
 + 0.01 S = 64 × 10

–8

 S
2
 + 0.01 S – 64 × 10

–8 = 0

  S = 
± + × ×

2 –8
– 0.01 (0.01) (4 64 10 )

2

= 
± + ×

–4 –8
– 0.01 10 (256 10 )

2

= 
± + ×

–4 –2
–  0.01 10 (1 256 10 )

2

= 

–2
– 0.01  10 1 0.256

2

± +

=  

–2
– 0.01  10 1.256

2

±

=  
+ ×

–2 –2
– 10 (1.12 10 )

2

= 

–2
(–1+1.12)  10

2

×
 = 

–20.12 
10

2
×

= 6 × 10
–4

 mol dm–3

32. HOCl dk pH = 2.85

ijUrq] – pH = log [H
+
]

∴  – 2.85 = log [H
+
]

  3 .15 = log [H
+
]

    [H
+
] = 1.413 × 10–3
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nqcZy ,d{kkjdh; vEy osQ fy,] [H
+
] = 

a
CK ×

                  K
a
 = 

2 –3 2
[ ] (1.413 10 )

0.08

H

C

+

×
=  = 24.957 × 10

–6

             = 2.4957 × 10
–5

33. foy;u A dk pH = 6

blfy, foy;u A esa  [H+
] vk;u dh lkanzrk = 10

–6
 mol L

–1

foy;u B dk pH = 4

blfy, foy;u B esa [H+
] vk;u dh lkanzrk = 10

–4
 mol L

–1

izR;sd foy;u osQ ,d fyVj dks fefJr djus ij oqQy vk;ru = 1L + 1L = 2L gks tkrk gSA

foy;u A  osQ 1L  esa H
+
 vk;uksa dh ek=kk = lkanzrk × vk;ru  V = 10

–6
 mol × 1L

foy;u B osQ 1L  esa H+
 vk;uksa dh ek=kk = 10

–4
 mol × 1 L

∴ foy;u A vkSj foy;u B dks fefJr djus ls izkIr foy;u esa H+
 vk;uksa dh oqQy ek=kk

(10
–6

 mol + 10
–4

 mol) gSA

;g ek=kk 2L foy;u esa mifLFkr gSA

∴  oqQy [H+] = 

−

+ ×
=

4 –4
–110 (1 0.01) 1.01 10

mol L
2 2

 =

–4
1.01 10

2

×
 mol L

–1

= 0.5 × 10
–4 

mol L
–1

= 5 × 10
–5 

mol L
–1

pH  =  – log [H
+
] = – log (5 × 10–5)   = – [log 5 + (– 5 log 10)]

                               = – log 5 + 5  = 5 – log 5

=  5 – 0.6990

=  4.3010  =  4.3

34. eku yhft, Al(OH)
3
 dh foys;rk S gSA

Al (OH)
3
    Al

3+
 (aq)   +  3OH

–
 (aq)

t = 0 ij Lih'kh”k
dh lkanzrk 1      0 0

lkE; ij  fofHkUu
Lih'kh”k dh lkanzrk 1–S      S 3S

K
sp

 = [Al
3+

] [OH
– 
]
3
 = (S) (3S)

3
 = 27 S

4

S
4
 = 

×
=

×

–11
sp 27 10

27 27 10

K
 = 1 × 10

–12

S = 1× 10
–3

 mol L
–1
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(i) Al(OH)
3 
dh foys;rk

Al (OH)
3 
 dk eksyj nzO;eku 78 g mol

–1
  gS vr%

Al (OH)
3 
 dh g L

–1
 esa foys;rk  =  1 × 10

–3
  × 78 g L–1  = 78 × 10

–3
 g L

–1

             = 7.8 × 10
–2

 g L
–1

(ii) foy;u dk pH

S = 1×10
–3

 mol L
–1

[OH
– 
] = 3S = 3×1×10

–3
 = 3 × 10

–3

pOH = 3 – log 3

pH = 14 – pOH= 11 + log 3 = 11.4771

35. PbCl
2
 dk K

sp
 = 3.2 × 10

–8

eku yhft, PbCl
2
 dh foys;rk S gSA

PbCl
2
 (s)    Pb

2+
 (aq)   +  2Cl

–
 (aq)

t = 0 ij Lih'kh”k
dh lkanzrk 1      0 0

lkE; ij fofHkUu
Lih'kh”k dh lkanzrk 1–S      S 2S

K
sp

 = [Pb
2+

] [Cl
–
]
2
 = (S) (2S)

2
 = 4S

3

K
sp

 = 4S
3

S
3
 = 

×
=

–8
sp 3.2 10

4 4

K
 mol L–1 = 8 × 10

–9 
mol L

–1

S = –9 –33
8 10 2 10× = ×  mol L

–1     ∴  S = 2 × 10
–3

 mol L
–1

      PbCl
2
 dk eksyj nzO;eku = 278 g mol

–1

∴   PbCl
2
 dh g L

–1 esa foys;rk = 2 × 10
–3

 × 278 g L
–1

=  556 × 10
–3

 g L
–1

=  0.556 g L
–1

ty esa lar`Ir foy;u izkIr djus osQ fy, 0.556 g PbCl
2
 dks 1L esa ?kksyk tkuk pkfg,A

0.1 g PbCl
2
 dks 

0.1

0.556
L  ty esa ?kksyk tkuk pkfg, = 0.1798 L ty

lar̀Ir foy;u cukus osQ fy, 0.1 g PbCl
2
 dks ?kksyus osQ fy, 0.1798 ≈ 0.2 L ty dh

vko';drk gksxhA

37. ∆
r
H


 = ∆

f 
H


 [CaO(s)] + ∆

f 
H

[CO
2
(g)] – ∆

f 
H

[CaCO
3
(s)]

∴  ∆
r
H

= 178.3 kJ mol
–1

;g vfHkfozQ;k mQ"ek'kks"kh gSA vr% ys&'kkrSfy, fu;e osQ vuqlkj] rki o`f¼ ls vfHkfozQ;k
vxzxkeh gksxhA
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IV. lqesyu iz:i iz'u

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

39. (i) → (d) (ii) → (c) (iii) → (b)

40. (i) → (d) (ii) → (a) (iii) → (b)

41. (i) → (b) (ii) → (e) (iii) → (c) (iv) → (d)

42. (i) → (c) (ii) → (a) (iii) → (b)

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

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

44. (i) 45. (i) 46. (ii) 47.(iii) 48. (i) 49. (iii)

50. (iv)

VI. nh?kZ mÙkj iz'u

51. (i) Q
c
 < K

c
(ii) Q

c
 > K

c
(iii) Q

c
 = K

c

;gk¡] Q
c
 lkanzrk osQ inksa esa vfHkfozQ;k HkkxiQy gS vkSj K

c
 lkE; fLFkjkad gSs

53. [laosQr& + −

A B
p q

x y
   x Ap+ (aq) + y B

q–
 (aq)]

A
x
B

y
 osQ S eksy foyhu gksdj Ap+

 vk;u osQ x S eksy vkSj Bq–
 vk;u osQ y S eksy nsrs gSaA

54. ∆G = ∆G

 + RT lnQ

∆G = vfHkfozQ;k dh izxfr osQ lkFk eqDr mQtkZ esa ifjorZu

∆G

 = ekud eqDr mQtkZ ifjorZu

Q = vfHkfozQ;k&HkkxiQy

R = xSl fLFkjkad

T = ije rki

pwafd ∆G

 = – RT lnK

∴    ∆G = – RT lnK + RT lnQ = RT ln 
Q

K

;fn Q < K gks rks ∆G ½.kkRed gksxkA vfHkfozQ;k vxzxkeh gksxhA

;fn Q = K, ∆G = 0 gks rks usV vfHkfozQ;k ugha gksxhA

[laosQr & vc lekuhr vk;ru osQ n`f"Vxr (c<+s gq, nkc) dks CO, H
2
, CH

4
 rFkk H

2
O dh

lkanzrk osQ lkFk lac¼ dhft,A n'kkZb, fd Q < K vr% vfHkfozQ;k vxzxkeh gksxhA]
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