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
2

2

O

N

X

X  =
0.2 çkkh
0.8 çkkh  ×

6.60   107 xkoh
3.30   10 xkoh7  =

1

2

 X
O2

 : X
N2

 = 1 : 2

63. T
b
 = i.Kb.m {wsçk su{ ÿkðý{kt fýkuLke MktÏÞk (i)

ðÄw íku{ íkuLkwt Wíf÷Lk®çkËw Ÿ[wt nþu.
ynª KNO

3
=2, Na

3
P

O4
 = 4,

 BaCl
2
 = 3, K

2
SO

4
=3

64. T
b
 = iK

f
.m {wsçk su{ ÿkðý{kt fýkuLke MktÏÞk (i)

ykuAe íku{ íkuLkwt Xkh®çkËw Ÿ[wt nkuÞ. ynª,
K

4
[Fe(CN)

6
]=5, C6H12O6=1, KCl = 2 NaCl = 2

65. T
f
 = k

f
.m       m =

f

f

T

K

D
 =

0.186

1.86
 = 0.1

T
b
= kb.m

= 0.512 × 0.1

= 0.05120 Mku
66. V = nRT

1

2

500 V

105.3 V  = nR 283
nR 298



 1

2

V

V  =
1

5
 V

2
= 5V

1

67. Tb = kb.m

 m =
b

b

T

K

D
 =

0.128

0.512
 = 0.25

nðu, K
f
 = 1.860 Mku yLku  m = 0.25

 T
f
 = k

f
 × m

= 1.86 × 0.25

= 0.465o Mku
nðu, ÿkðýLkwt   Xkh®çkËw   (T

b
) = T0

b
 – T

f

= 0 – 0.465
= – 0.4650 Mku

68. ÃkkýeLkwt Ë¤ (W
A
) = 500 økúk{ = 0.5 rføkúk

 Wíf÷Lk®çkËw{kt Úkíkku ðÄkhku,
T

b
 = 100 – 99.63 = 0.370 Mku

K
b
 = 0.52 fì rføkúk {ku÷

MkwVkuÍLkwt ykÂÛðÞË¤ (M
B
) = 342 økúk{ {ku÷–1

 W
B

=
B b A

b

M T W

K

 
 =

342 0.37 0.5

0.52

 

= 121.7 økúk{

70. (ii) 0.1 M ø÷wfkuÍ,  = CRT = 0.1 RT

(iii) 100 r{r÷ ÿkðý{kt 0.6 økúk{ ÞqrhÞk

= n
V

 RT =

W
M
V  RT =

0.6
1000

60
100


× RTT

 = 0.1RT

(iv) 50 r{r÷ ÿkðý{kt 1.0 økúk{ yçkk»Ãkþe÷ ÿkÔÞ (x)

 =
0.1
200
50

× 1000 RT = 0.1 RTT

ykÚke, (ii), (iii) yLku (iv) Mk{kLk yr¼Mkhý Ëçkký
Ähkðþu.

71. þuhze (¾ktz)Lkk ÿkðý {kxu :
W

B
 = 5 økúk{, W

A
 (Ãkkýe) = (100 – 5) = økúk{ 95

M
B
 (¾ktz) = 342 økúk{.{ku÷–1,

Tf = 273.15 – 271 = 2.15K

nðu, T
f
 =

f B

B A

K W

M W




2.15 = fK 5

180 95




(1)

• ø÷wfkuÍLkk ÿkðý {kxu :
W

B
(ø÷wfkuÍ) = 5 økúk{,

W
A

(Ãkkýe) = (100 – 5) økúk{  = 95 økúk{
M

B
(ø÷wfkuÍ) = 180 økúk{.{ku÷–1, T

f
 = (?)

 T
f
 = fK 5

180 95




(2)

Mk{efhý (2)Lku (1) ðzu ¼køkíkkt,

fT

2.15

D  = fK 5

180 95




×
f

342 95
K 5



 fT

2.15

D
 =

342

180

 T
f
 =

342 2.15

180


 = 4.085K

 5 % ø÷wfkuÍLkk ÿkðýLkwt Xkh®çkËw = (273.15 – 4.085)
= 269.07K

72. hurzÞuxh{kt þeíkf íkhefu ðÃkhkíkwt «ðkne RrÚkr÷Lk
ø÷kÞfku÷ (C

2
H

6
O

2
) yu rðãwíkyrð¼kßÞ Au.

T
f
 = 2.8oMku.

 T
f
 =

f 1

1 2

1000 K W

M W

 

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 2.8 = 11000 1.86 W

62 1000

 


 W
1
 = 93.33 økúk{

73. Wíf÷Lk®çkËw   (T
b
) = 100 + T

b

= 100 + k
b
.m

      XkhrçktËw   (T
f
) = 0 – T

f

= k
f
. m

nðu, T
b
 – T

f
 = (100 + k

b
.m) – (– k

f
.m)

 105 = 100 + 0.151 m + 1.86 m

 2.37 m = 5

 m =
5

2.37
 = 2.111

 100 økúk{ Ãkkýe{kt ykuøkk¤ðk {kxuLkk MkwVkuÍLkwt ðsLk

=
2.11 342

1000


 × 100 = 72 økúk{

74. T
b

= i × k
b
.m

= 3 × 0.52
13.44

134.4
 = 0.16 økúk{

75. P = W
MV

 RT ßÞkt WRT
V

y[¤ nkuðkÚke P  1
M

 P
2
 > P

1
 > P

3

76.  = iCRT {wsçk
(A)  = 4 × 0.01 RT = 0.04 RT

(B)  = 2 × 0.01 RT = 0.02 RT

(C)  = 1 × 0.1 RT = 0.1 RT

(D)  = 3 × 0.1 RT = 0.3 RT Mkktÿíkk ðÄw
 yr¼Mkhý Ëçkký ðÄw
ykÚke, nkRÃkh xkurLkf ÿkðý

77. T
b

=
b 2

1 2

K 1000 W

W M

 



=
1.72 1000 0.456

31.4 152

 
  = 0.16 Mku

 ÿkðýLkwt Wíf÷Lk®çkËw = 56.30 + 0.16 = 56.46 Mku
M

2
 = 152 økúk{ {ku÷–1

W
1
 = 31.4 økúk{

W
2
 = 0.456 økúk{ {ku÷–1

k
b
 = 17.2 fu. 36

180
 {ku÷ «rík 100 økúk{ = 1.72

fì. {ku÷–1

78.  = CRT {wsçk

C
1
 =

36

180
 RT, 

1
 = 4.98 çkkh

C
2
 = (?); 

2
 = 1.76 çkkh

 4.98 =
36

180
... (1)

 1.76 = C
2
RT ... (2)

nðu, Mk{efhý (2)Lku Mk{efhý (1) ðzu ¼køkíkkt,
1.76

4.98
 = 2

36

C
 × 180

 C
2
 =

1.76

4.98
 ×

36

180
 = 0.071 M

79. yr¼Mkhý Ëçkký  = CRT yÚkðk C =
RT
p

 C =
2.0

0.0821 300  = 0.0812 {ku÷ r÷xhu–1

 nðu, ÃkkýeLke ½Lkíkk 1.0 økúk{ Mku{e–3 nkuðkÚke s÷eÞ
ÿkðýLke {ku÷krhxe yu {ku÷kr÷xe íkhefu økýe þfkþu.
 T

f
 = K

f
.m = 1.86 × 0.0812 = 0.151o

ÿkðýLkwt Xkh®çkËw = 0 – 0.151 = – 0.151o Mku
80. T

f
 = K

f
.m ... (i)

T
b
 = K

b
.m ... (ii)

Mk{efhý (i) Lku Mk{efhý (ii) ðzu ¼køkíkkt

f

b

T

T

D
D  =

f

b

K ·m

K ·m  f

b

T

T

D
D  =

f

b

K

K

 T
f
 =

f

b

K

K × T
b

ßÞktT
b
 = 100.18 – 100 = 0.18o Mku

 T
f
 =

1.86

0.152
× 0.18 = 0.654o Mku

nðu, ÿkðýLkwt Xkh®çkËw = 0–0.654 = – 0.654o Mku

81. ÿkðý : I {kt ÿkÔÞLkwt ðsLk = 25

100
 × 300 = 75 økúk{

ÿkðý : II {kt ÿkÔÞLkwt ðsLk = 40

100
 × 400 = 160 økúk{

çktLku ÿkðýkuLku r{© fhðkÚke {¤íkk ÿkðý{kt ÿkÔÞLkwt
(ðsLk) = 75 + 160 = 235 økúk{
ÿkðýLkwt fw÷ Ë¤ = 300 + 400 = 700 økúk{

ytrík{ ÿkðý{kt ÿkÔÞLke xfkðkhe =
235

700
 × 100

      = 33.57 %
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82. ykRMkkuxkurLkf ÿkðýku {kxu, C
1
RT = C

2
RT

ykÚke  C
1
 = C

2
Úkþu.

ç k tL k u,  ÿ k ð ý k uL k e  ½ L k í k k  M k { k L k 1.0 økúk{ Mku{e–3 Äkhu÷e
nkuðkÚke,
{ku÷kr÷xe =  {ku÷krhxe = 5.25

yux÷u fu 100 økúk{ ÿkðý{kt 5.25 økúk{ ÃkËkÚko Au. ykÚke
1000 økúk{{kt 52.5 økúk{ ÃkËkÚko ykuøk¤u÷k Au.

52.5
M

 =
15

60

 M =
52.5 60

15


 = 210 økúk{ {ku÷–1

yk{, ykÛðeÞ Ë¤ = 1200 økúk{ {ku÷–1

83.  = n
V

 RT =

W
MRT

V

 600 20 0.0821 288 1000
760 500 M

  


 M = 1200 økúk{ {ku÷–1

yk{, ykÛðeÞ Ë¤ = 1200 økúk{ {ku÷–1

84.

2
o

1 1 2 2
o

11
1

W 5
P P M M3000 2985

W 3000 100P
18M

- -= = =


M
2
 = 180 økúk{ {ku÷–1

85. M
2
 =

b 2

1 b

K W 1000

W T

 


ßÞkt, T
b
 = 0.323 k

W
2
 = 0.5143 økúk{

K
b
 = 3.9 fì. rføkúk {ku÷–1

W
1
 = 35 fì. rføkúk {ku÷–1

M
1
 =

3.9 0.5143 1000

35 0.323

 


M
2

= 177.42 økúk{ {ku÷–1

86. P
1

o = 0.850 çkkh
P

1
 = 0.845 çkkh

W
2
 = 0.5 økúk{

M
2
 = (?)

W
1
 = 39.0 økúk{

M
1
 = çkuÂLÍLkLkwt ykÂÛðÞË¤ = 78 økúk{ {ku÷–1

2
o

1 1 2 2
o

1 11
1

W

P P n M

n WP
M

-
= =


2

0.5
M0.850 0.845

0.850 39
78

- =

 M
2
 = 170 økúk{ {ku÷–1

87. T
f
 = 0.372o Mku

nðu, T
f
 = K

f
.m

 m =
f

f

T

K

D
 =

0.372

1.86
 = 0.2 m

 W
2
 = m M 8000

1000
 

 W
2
 =

0.2 60 8000

1000

 
 = 96 økúk{

88. Mk{yr¼Mkkhe ÿkðýLke Mkktÿíkk Mk{kLk nkuðkÚke, 34.2

økúk{ r÷xhu–1 MkwVkuÍ = 0.1 M

 18.0 økúk{ r÷xh–1 ø÷wfkuÍ = 0.1 M

89. T
b
 – T

f
 = 105o Mku ykÚke,

 T
b
 = K

b
.m

105 = (K
b
 + K

f
) m + 100

 T
o
 – 100 = K

b
.m

 5 = (0.512 + 1.86) m

 T
o
 = K

b
.m + 100

 m = 2.107

 T
f
 = K

f
.m nðu, W

M


1000

oW
 = 2.107

 T
o
 – T

f
 = K

f
.m

 W
342


1000

100
 = 2.107

 0 – T
f
 = K

f
.m

 W = 72.09 økúk{

 T
f
 = K

f
.m
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90. hkWÕxLkk rLkÞ{ {wsçk,
 P

1
o = 0.0335 økúk{

o
1 1 2 1

o
2 11

P P W M

M WP

 




sÞkt, P
1

o = 0.033 çkkh

2

0.0335 0.033 10 18
0.033 M 540
 



W
1
=540 økúk{

2

0.0005 1
0.033 3 M




M
1
 = 18 økúk{ yLku M

2
 = (?)

 M
2
 =

0.033

3 0.0005  = 22.0 økúk{ {ku÷–1

91.
o

1 1
o

1

P P

P

-
 = x

B
 =

B

B

A B

A B

W

M

W W

M M
+

nðu, W
B
 = 30 økúk{, P

A
 = 2.9 k P

a

 B A

B B

W M

M W




W
A
 = (90 økúk{ + 18 økúk{) = 108 økúk{


o

1
o

B1

P 2.8 30 18
M 90P


 

o
B1

2.9 51
MP

- =

o
B1

2.8 61
MP

- =

B
o

B B1

M 52.9 5 = 1
M MP

-
- =

o
1

2.8

P
 = 1 –

B

6
M

 =
B

B

M 6

M

-


B

o
B1

M 52.9
MP

-
= ... (2)

yÚkðk
B

o
B1

M 62.8
MP

-
= ... (1)

 Mk{efhý (1)Lku Mk{efhý (2) ðzu ¼køkíkkt

B

B

M 62.8
2.9 M 5

-
=

-

2.8 M
B
 – 14 = 2.9 M

B
 – 17.4

2.9 M
B
 – 2.8 M

B
 = 17.4 – 14

0.1 M
B
 = 3.4

 M
B
 = 34 økúk{ {ku÷–1

92. MkÕVhLkwt ykÂÛðÞ Ë¤ økýíkkt,
ßÞkt, K

b
 = 2.53 fì rføkúk {ku÷–1

W
2
 = 3.24 økúk{,

W
1
 = 40 økúk{

T
b
 = 0.81K

 M
2
 =

b 2

b 1

K 1000 W

T W

 
 

=
2.53 1000 3.24

0.81 40

 
  = 253 økúk{

 Äkhku fu MkÕVhLkwt Mkqºk = S
x

MkÕVhLkwt Ãkh{kÂÛðÞË¤ = 32

ykÂÛðÞË¤ = 32x

 32x = 253

 x = 791  8 ykÂÛðÞ Mkqºk = S
8

93. M
B
 =

0.52 12.5 1000

0.70 175

 
  = 53.06 økúk{

94. AB
2

MktÞkusLk {kxu, AB
4

MktÞkusLk {kxu

M
B

=
f B

A f

K W 1000

W T

 
 

M
B
 =

f B

A f

K W 1000

W T

 
 

    =
5.1 10 1000

20.0 2.3

 
 =

5.1 10 1000

20.0 1.3

 


     M
AB2

 = 110.87       M
AB4

 = 196.15 økúk{
 Äkhku fu ALkwt ykÂÛðÞË¤ = a yLku BLkwt ykÂÛðÞË¤

= b ÷uíkkt,
M

AB2
 = a + 2b = 110.87 ... (1)

M
AB4

 = a + 4b = 196.15 ... (2)



815

Mk{efhý (1){ktÚke Mk{efhý (2) çkkË fhíkkt,
– 2b = – 85.28  b = 42.64 økúk{

Mk{efhý (1){kt bLke ®f{ík {qfíkkt,
a + 2 × 42.64 = 110.87

 a = 110.87 – 85.28 = 25.59
 a = 25.59

95.  (÷kune) = (ø÷wfkuÍ ÿkðý) = 8.21 ðkíkk.

 V = nRT yÚkðk n = Y
RT
P

 n =
8.21 1.0 10

0.0821 310 31

 


 ø÷wfkuÍLkwt ðsLk = 10

31
 × 180 = 58.06 økúk{

96. M
B
 = f B

f A

K 1000 W 1.86 1000 15
T W 0.34 450

   
  

= 182. 35 økúk{ {ku÷–1

ßÞkt, T
f
 = 0 – (– 0.34)

     = 0.340 Mku
97. LkuÃÚkkuRf yìrMkz (C

11
H

8
O

2
) ykÂÛðÞË¤

= 172 økúk{ {ku÷–1

M
2

=
f 2

f 1

K 1000 W 1000 1.72 20
T W 50 2

   
  

  = 344
økúk{
{ku÷

ðkìLxnkuV yðÞð (i) =
Mkk[tw ykÂÛðÞË¤

yMkk{kLÞ ykÂÛðÞË¤

=
172

344
 = 0.5

98. A
x
B

y
XAy+ + YBx–

rðÞkusLk ÃkAe (1 – ) x y

i = n (A
x
B

y
) + n(Ay+) + n(Bx–)

i = 1 –  + x + y
i = 1 +  (x + y – 1)

 = i 1
(x y 1)
-
+ -

99. Na
2
SO

4
   2Na+  +  SO

4
–2

rðÞkusLk Ãknu÷kt {ku÷    1 0 0

rðÞkusLk ÃkAe {ku÷  1– 2 1

nðu, i = 1 –  + 2 + = 1 + 2

100. T
f
 = i × K

f
 × m {wsçk,

i = f A

f B

T W

K n 1000

 
   =

3.82 45
5

1.86 1000
142


    

= 2.63

101. yr¼Mkhý ËçkkýLku ykÄkhu ðkìLxnkuV yðÞð
V = inRT

102. M
B
 =

f B

f A

K W 1000

T W

 
 

ßÞkt, W
B
 = 0.5 økúk{,

W
A
 = 100 økúk{

T
f
 = 0 – (– 0.24)
= 0.240 Mku

 M
B
 =

1.86 0.5 1000

0.24 100

 
 = 38.75 økúk{

• KClLkwt ykÂÛðÞË¤ = 39 + 35.5

= 74.5 økúk{ {ku÷–1

• ðkìLxnkuV yðÞð (i) =
Mkk{kLÞ ykÂÛðÞË¤

yMkk{kLÞ ykÂÛðÞË¤

=
74.5

38.75
 = 1.92

• KCl  K+ +  Cl–

þYykíkLkk {ku÷ 1    0 0

rðÞkusLk ÃkAeLkk {ku÷ 1–  

rðÞkusLk ÃkAeLkk fw÷ {ku÷ =1– + + + = 1 +

• i =
ÿkÔÞLkk rðÞkusLk ÃkAeLkk {ku÷

ÿkÔÞLkk Mkk{kLÞ {ku÷  =
1 2

1



• 
1

1


 = 1.92 ykÚke 1 +  ykÚke 1.92

 1 +  = 1.92 – 1 = 0.92
•  ykÞLkefhýLke xfkðkhe = 92 %

103. T
f
 = i ×

f B

A B

K 1000 W

W M

 


7.50 = 1.87 × B1.86 1000 W

65.0 58.5

 


 W
B
 =

7.50 65.0 58.5

1.87 1.86 1000

 
   = 8.2 økúk{
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104. CH
2
FCOOHLkwt ykÂÛðÞË¤ = 78 økúk{ {ku÷–1

CH
2
FCOOHLkk {ku÷ 19.5

78
 = 0.25 {ku÷

 {ku÷kr÷xe (m) =
0.25 1000

500


 = 0.50 m

•  T
f
 = K

f
.m = 1.86 × 0.50 = 0.93 K

• ðkìLxnkuV yðÞð

  (i) =
yð÷kufeík Xkh®çkËw{kt Úkíkku ½xkzku
økýíkhe îkhk {u¤ðu÷ Xkh®çkËw{kt

=
1.0

0.93
 = 1.0753

 i = 1.0753

CH
2
FCOOH  CH

2
FCOO–H+

þYykíkLke Mkktÿíkk.    m   0  0

rðÞkusLk ÃkAe m(1–)  m m

fw÷{ku÷ =     m (1–) +  m  + m
= (1 + )

i =
m(1 )

m
+ a

 = 1 +  = 1.0753

  = 1.0753 – 1 = 0.0753
[CH

2
FCOO–]= m

= 0.50 × 0.0753 = 0.03765

[H+] = m = 0.50 × 0.0753 = 0.03765

[CH
2
FCOOH] = m (1 –) = 0.50

(1 – 0.0753) = 0.462

K
a
=

   2

2

CH FCOO H 0.03765 0.03765

0.462CH FCOOH

    
    

  

      = 3.07 × 10–3

105. i = 2.47 = iCRT

 = i Bn

V
 RTT

 0.75 = B2.47 n 0.082 300

2.47 0.082 300

  
 

n
B
 =

0.75 2.5

2.47 0.082 300


  = 0.03 {ku÷

106. yr¼Mkhý Ëçkký,  = iCRT {wsçk
ynª, C

1
 = 0.004 M yLku C

2
 = 0.01 M


1
 = 

2

iC
1
RT = iC

2
RT

 i =
2

1

C

C  =
0.01

0.004
 = 2.5

nðu, Na
2
SO

4
Lke fýMktÏÞk n = 3

 i = 1 + (n – 1) 
2.5 = 1 + 2

 1.5 = 2
  = 0.75

 75%

107. ÿkðýLkk Xkh®çkËw{kt Úkíkku ½xkzku (MkiæÄktríkf)

T
f
 K

f
.m = 1.86 × 0.01 = 0.0186K

 ðkìLxnkuV yðÞð (i) =

(i) =
Xkh®çkËw{kt Úkíkku «kÞkurøkf ½xkzku
Xkh®çkËw{kt Úkíkku MkkiØktríkf ½xkzku

=
0.062

0.0186
 = 3.33

 K
3
 [Fe(CN)

6
] {kt fw÷ ykÞLkkuLke MktÏÞk = 4

 rðÞkusLk ytþ () =
1

1

i

n


  =

3.33 1

4 1


  = 0.778

108. rVLkku÷ (C
6
H

5
OH)Lkwt MkiØktríkf ykÂÛðÞË¤

= 94 økúk{ {ku÷–1

 rVLkku÷Lkwt «kÞkurøkf ykÂÛðÞË¤

M
2
 =

f 2

f 1

1000 K W

T W

 
 

M
2
 =

1000 4.0 1.5

0.56 100

 


M
2
 = 107.14 økúk{

 nðu, ðkìLxnkuV yðÞð (i) =
MkiØkríkf ykÂÛðÞË¤
«kÞkurøkf ykÂÛðÞË¤

=
94

10.7.14
 = 0.879

 nðu, MkwÞkusLk ytþ (x) = (1 – i)
1

n

n
 
  

= (1 – 0.879)
2

2 1
 
    = 0.121 × 2 = 0.242

109. ÿkÔÞLkwt ÿkðý{kt MkwÞkusLk ÚkkÞ íÞkhu i < 1 (yuf fhíkkt
ykuAwt)
rðÞkusLk ÚkkÞ íÞkhu  i > 1 (yuf fhíkkt ðÄw)
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110. 50% rðÞkusLk Ãkk{u Au.  rðÞkusLk ytþ  = 0.5

K
4
[Fe(CN)

6
]
(ag)

 4K+
(ag)

 + [Fe(CN)
6
]4–

(ag)

þYykíkLkk {ku÷ 1 0 0

Mktíkw÷Lku {ku÷ 1– 4 

ÿkðýLkk fw÷ {ku÷     = 1 – . + 4 + = 1 + 4

ðkìLxnkuV yðÞð (i) =
1 4

1


 =

1 4(0.5)

1


 = 3

 = iCRT = 3 × 0.1 × 0.082 × 300

= 7.38 ðkíkkðhý

111.
1

2


  =

1

1

T

V  ×
2

2

V

T {wsçk

500/ 760

105.3/ 760
 =

1

283
V  × 2V

298 
2

1

V

V  = 5

 V
1
 = 5V

2

127. P
A
 = X

A
.P

A
o = 0.5 × 108 = 54 xkìh

P
B
 = X

B
.P

B
o = 0.5 × 36 = 18 xkìh

Pfw÷ = 54 + 18 = 72 xkìh

128. çkk»Ãkf÷k{kt BLkk {ku÷ytþ = B

A B

P

P P+  =
18

72
 = 0.25

129. o
P

P

D
 = X

2
 o

10

P
 = 0.2  P0 = 50 r{{e

 o
20

P
 = X

2


20

50
 = X

2
 X

2
 = 0.4

  X
1
 = 1 – 0.4 = 0.6

130.

2
o

1 1 2
o

1 21
1 2

W

P P M

W WP
M M

-
=

+

2

2

1
M10 9

10 20 1
200 M

- =
+

2 2

1 1 1 1
10 10 M M
 

  
 


2

9 1 1
10 M 100
 

 
 

  M
2
 = 90 økú{k{ku÷–1

134. Mkw¢kuÍLkwt MkwÞkusLk Úkíkwt nkuðkÚke MkkiÚke ykuAk fhý Ähkðíkwt
nkuðkÚke íkuLkwt Xkh®çkËw ðÄw nþu.

135. K
4
[Fe(CN)

6
]   4K+ +  [Fe(CN)

6
)]4–

 i = 5

T
f
 = i.K

f
·m = 5 × 0.52 × 0.1 = 0.260

T
b
 = 100.260 Mku

136. Ba(NO
3
)
2

  Ba2+ + 2NO3–

þYykík{kt 1 0 0

rðÞkusLk ÃkAe 1 –   2

fw÷ku {ku÷ = 1 –  +  2.
= 1 + 2

 i = 1 + 2.

  = i 1
2
-  =

2.74 1

2


 = 0.87 = 87 %

137. RÚkuLkku÷Lkk {ku÷ytþ = 0.9

 ÃkkýeLkk {ku÷ytþ = 0.1

 ÿkðý{kt ÃkkýeLke {ku÷kr÷xe (m) =

=
0.1

0.9 46  × 1000 = 2.415

 T
f
 = k

f.(RÚkuLkku÷)
·m = 2.0 × 2.415

= 4.83K

 ÿkðý{kt RÚkuLkku÷Lkwt Xkh®çkËw =
= T

f
o
(RÚkuLkku÷)

 –T
f

= 155.7 – 4.83
= 150.87K = 150.9K

138. Pÿkðý= X
1
.Po

1
 + x

2
Po

2

= 0.9 × 40 + 0.1 × 32.8

= 36 + 3.28 = 39.28  39.3 r{r{
139. RÚkuLkku÷ = ÿkðf yLku Ãkkýe = ÿkÔÞ

 ÿkðý{kt RÚkuLkku÷Lke {ku÷kr÷xe

=
0.1

0.9 18  × 1000 = 6.17 m

 T
b
 = K

b(Ãkkýe) × m = 0.52 × 6.17 = 3.2K

 ÿkðýLkwt Wíf÷Lk®çkËw = To
b(Ãkkýe) + T

b

= 373 + 3.2 = 376.2K

140. (A) {ku÷krhxe (M) =
10.6 1000

106 100
  = 1M

(B) {ku÷krhxe (M) =
34.2 økúk{r÷xh–1

342 økúk{{ku÷–1  = 0.1M
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(C) 9.8 % H
2
SO

4
yux÷u fu 100 økúk{ ÿkðý{kt

9.8 økúk{ H
2
SO

4

 ÿkðýLkwt fË = 100/1.25 = 80 r{r÷

{ku÷krhxe (M) =
9.8

98
 ×

1

80
 × 1000 = 1.25M

(D) 20 % RÚkuLkku÷ yux÷u 100 r{r÷ ÿkðý{kt 20 r{r÷
RÚkuLkku÷

 ÿkðýLkwt fË = 100 × 0.938 = 93.8 økúk{
 ÃkkýeLkwt fË = 100 – 20 = 80 r{r÷ = 80 økúk{
 RÚkuLkku÷ am = 93.8 – 80 = 13.8 økúk{

 {ku÷krhxe (M) =
13.8

46
 ×

1

100
 × 1000 = 3.0 M

141. hfýfýkuLkk MktÃkfo{kt hnu÷ 0.91 % NaCl ÿkðý
> 0.91 % nkRÃkhxkurLkf;

< 0.91 % nkRÃkkuxkurLkf
yLku 5.85 % NaCl ÿkðý = 1N ÿkðý

147. P
N2

 = X
N2

.Pfw÷
= 0.78 × 1
= 0.78 × 760 = 592.8 r{{e
ÿkðýLke Mkktÿíkk = K

H
.P

N2
= 8.42 × 10–7 × 592.8

= 4.99 × 10–4 M

 5.0 × 10–4 M

 x = 5

150. r{©ýLkwt fw÷ fË = 200 r{r÷

ÿkðý{kt ÞqrhÞkLke Mkktÿíkk =
1.4 økúk{
200 r{r÷

= 7.0 økúk{ r÷xh–1

=
7.0

60
{ku÷ r÷xh–1


(ÞqrhÞk) = CRT =

7.0

60
 × 0.0821 × 293

= 2.80 ðkíkkðhý

ÿkðý{kt þuhzeLke xfkðkhe =
3.42 økúk{
200 r{r÷

= 17.10 økúk{ r÷xhu–1

  =
17.10

342
{ku÷ r÷xhu–1


(þuhze) = CRT =

17.10

342
 × 0.0821 × 293

= 1.20 ðkíkkðhý
 fw÷ yr¼Mkhý Ëçkký = 2.80 + 1.20 = 4.0 ðkíkkðhý

151. K
4
[Fe(CH)

6
]  4K+    +    [Fe(CN)

6
]4–

1 {ku÷ 0 0

1– 4 
fw÷{ku÷ = 1 –  + 4  +  = 1 + 4

 i =
1 4

1


 = 1 + 4 = 1 + 4 × (0.75)

   = 1 + 3 = 4

153. [Cr(H
2
O)

5
Cl]Cl

2
Lkk m {ku÷ = 0.01 × 30 = 0.3

Cl– ykÞLkLkk m {ku÷ = 0.3 × 2 = 0.6

Ag+ ykÞLkk m {ku÷ = Cl– ykÞLkLkk m {ku÷
0.1 × V = 0.6

V = 6 r{r÷

157. {ku÷krhxe =
{ku÷
r÷xh

3 M = {ku÷
3

 {ku÷  = 9

158. T
b
 = 1.50 Mku M = 176 økúk{ {ku÷–1

M =
f B

A f

K 1000 W

W T

 
 

 176 =
3.9 1000

75 1.5
BW 



 W
B
 =

176 75 1.5

3.9 1000

 
  = 5.08  5 økúk{

•

7. Mktíkw÷Lk
1. 2NO  + Br

2
  2 NOBr

þYykíkLkk {ku÷ 0.087 0.0437 –
Mktíkw÷Lku {ku÷ 0.087–2x 0.0437–x 2x

Mktíkw÷Lku NOBrLkk {ku÷ = 0.0518

 2x = 0.0518
 x = 0.0259

Mktíkw÷Lku NOLkk {ku÷ = 0.087 – 2x
= 0.087 – 0.0518 = 0.0352

íkÚkk Mktíkw÷Lku Br
2
Lkk {ku÷ = 0.0437 – x

= 0.0437 – 0.0259 = 0.0178
3. 3O

2(g)
  2O

3(g)

[O
3
]2 = 2.0 × 10–50 × (1.6 × 10–2)3

 = 8.192 × 10–56

 [O
3
] = 2.86 × 10–28 M
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5. CO
(g)

  + H
2
O

(g)
  CO

2(g)
 + H

2(g)

þYykíkLkwt Ëçkký 4 çkkh 4 çkkh    –   –
Mktíkw÷Lku Ëçkký 4–P çkkh 4–P çkkh    P   P

 k
p
 =

2 2

2

CO H

CO H O

P ·P

P ·P

6. K’c = 2
C

1

(K )

7. C
2
H

6
C

(g)
  C

2
H

4(g)
 + H

2(g)

þYykíkLkwt Ëçkký 4.0 ðkíkkðhý – –
Mktíkw÷Lku Ëçkký 4.0–P ðkíkkðhý P P

K
p
 =

2 4 2

2 6

C H H

C H

P ·P

P

10. K
p
 =

2
2

3 3

P
P

   
      

K
p
 =

34

27

p {kt p = 3.0 ðkíkkðhý {qfíkkt

11. PCl
5

PCl
3
     + Cl

2

þYykík{kt 1 – –

Mktíkw÷Lku 1–0.4 0.4 0.4

= 0.6

 fw÷ {ku÷ = 0.6 + 0.4 + 0.4 = 1.4

 V = nRT
P

 =
1.4 0.082 400

1

 

  = 45.92 r÷xh

 ½Lkíkk = yk. Ë¤
fË  =

208.5

45.92
=4.54 økúk{ r÷xhu–1

15. CO
2(g)

   + C
(s)

 2CO
(g)

þYykíkLkwt Ëçkký 0.48 çkkh – –

Mktíkw÷Lku Ëçkký (çkkh) 0.48–x çkkh 2x

Kp =
( )

2

2
CO

CO

P

P  =
24x

0.48 x-

 3 =
24x

0.48 x-

16. I
2(g)

 2I
(g)

I Ãkh{kýLkwt ykt. Ëçkký P
I
=

510 40

100


 = 0.4 × 105 Pa

I
2
yýwLkwt ykt. Ëçkký P

I2
 =

510 60

100


 = 0.6 × 105 Pa

 Kp =
 
 

2

2

I

I

P

P  =
 25

5

0.4 10

0.6 10




 = 2.67 × 104

18. K
p
 = Kc.(RT)n(g) Mkqºk ÃkhÚke.

20. COLkk {ku÷ 90.55
28  = 3.234

CO
2
Lkk {ku÷ = 9.45

44  = 0.215

P
CO

= Xco.Pfw÷ X
CO

= 3.234
3.234 + 0.215

= 0.938 × 1  = 0.938)

= 0.938 ðkíkkðhý
P

CO2
= Xco

2
.Pfw÷ X

CO2
 = 1 – 0.938

= 0.62 × 1  = 0.062)

= 0.062 ðkíkk.

  K
p
 =

2

2

P co
Pco  {u¤ððwt.

íkÚkk K
p
 = K

C
 (RT)n(g) ÃkhÚke K

C
 {u¤ððwt.

22. «Úk{ çku «r¢ÞkykuLkk Mkhðk¤ku fhíkkt ºkeS «r¢Þk {¤u
Au. íku ÃkhÚke K

3
 = K

1
.K

2

25. Go = – 2.303 RT log ke MkqºkLkku WÃkÞkuøk fhíkkt
27. Go = 

f
Gfao

(m)
– Gaof

(g)

&o = – 2.30 3 RT log K
p

31. log
2 2 1

1 1 2R

K T  - TH
K T   T

  
  

 

 log
9.25 H 75
18.5 2.303 × 8.3114 9.25 1000

  
 H = – 71.08 rf. sq÷-{ku÷–1

32. Q
C

yLku K
C

Lke Mkh¤k{ýe ÃkhÚke
33. ÷þxur÷ÞhLkk rMkØktík ÃkhÚke
34. ÷þxur÷ÞhLkk rMkØktík ÃkhÚke
35. ÷þxur÷ÞhLkk rMkØktík ÃkhÚke
36. [H

3
O+] = aΚ C

[H
3
O+] = .c

 C = aΚ C

 = aK
C
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44. Na + H
2
O      NaOH +

1

2
 H

2

23 økúk{ Na, 1 {ku÷ NaOH WíÃkLLk fhu.
0.023 økúk{ Na, 10–3 {ku÷ NaOH WíÃkÒk fhu.

 [NaOH] =
–310 × 1000

_100  = 10–2 M

 [OH–] = 10–2 M POH = 2 ykÚke pH = 12

52. H+ Lkk {ku÷ =
–PH _10 × 200

_1000  = 2 × 10–3

OH– Lke {ku÷ =
–POH _10 × 300

_1000  = 3 × 10–3

 = 1 × 10–3

 [OH–] =
–3 31 × 10 × 10

500
 = 2 × 10–3

 POH = 3 – log 2 = 3 – 0.3010 = 2.7
 PH = 11.3

53. fkufuRLk (C
18

H
21

NO
3
) çkuRÍ Au.

C
18

H
22

NO
3
+H

2
O C

18
H

22
N+

O3
H + + OH–

PH ÃkhÚke poH yLku íkuLkk ÃkhÚke [OH–] þkuÄðwt.

kb =
– 2[OH ]

C
MkqºkLkku WÃkÞkuøk fhðku.

54. NH
3
  + H

2
O   NH

4
+  + OH–

þYykík{kt 5.8 –  –
Mktíkw÷Lku 5.8 – x  x  x

 k
b
 =

( ) ( )
5.8 –
x x

x


2

5.8 –
x

x
... (i)

íkÚkk k
b
 =

–14

–10
Kw 10
K 5 10a

  = 2 × 10–5 ... (ii)

Mk{efhý (i) yLku (ii) Lku Mkh¾kðe
x = (OH–) = 1.078 × 10–2 M {¤u.

 [H+] = –
Kw

[OH ] ÃkhÚke [H+] {¤u.

60. pH = 7 – pkb logC–
2 2 MkqºkLkku WÃkÞkuøk fhíkkt

65. pH = pKa + log
[ ]

[ ]
ûkkh

yìrMkz
pKa = – log ka

= – log 1.8 × 10–5 = 4.745

 4 = 4.745 + log k[H ]
[0.1] ÃkhÚke ûkkhLkk {ku÷ þkuÄe

þfkÞ.

68. ksp = 2754

 S = 4
ksp
27

 S = 1 × 10–3 M

 ÿkÔÞíkk (S) = 1 × 10–3 × 78 = 7.8 × 10–2 økúk{
r÷xh–1

 nðu ÿkðý{kt [OH–] = 3S = 3×(1 × 10–3 M) M

= 3 × 10–3 M

 pH = 14 + log [OH–]

= 14 + log 3 × 10–3

= 14 + 0.4771 – 3
= 11.4771

71. Mg (OH)
2

Lkku ksp = [Mg2+] [OH–]2

 [OH–] =
–11

2+ –3
ksp 10=

[Mg ] 10 = 10–4M

 poH = 4  pH = 10

73. BaCO
3
Lkku ksp = [Ba2+] [CO

3
2–]

 [Ba2+]=
–9

2– –4
3

5.1×10ksp
=

1×10[CO ]  = 5.1 × 10–5 M

75. Sr (OH)
2
Lke ÿkÔÞíkk = 19.23

121.6  = 0.1581 M

 [OH–] = 2 × 0.1581

= 0.3162 M

 pH = 14 – log [OH–] = 14 – log 0.3162
= 13.50

76. [Ba2+] = 0.05 M (BaCl
2

{ktÚke)
 [Ba2+] = xm (BaSO

4
{ktÚke)

 [Ba2+] = 0.05 M + xm  0.005 M

 ksp = [Ba2+] [SO
4

2–]

 1.1 × 10–10 = (0.05) (x)

 x =
–110

–2
1.1 × 10

5 × 10
 = 2.2 × 10–9 M

96. 2AB
2

  2AB + B
2

Mktíkw÷Lku 1–x x x
2

 fw÷ {ku÷ = 1–x + x + x
2

= 1 + x
2
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 K
p
 =

2

2

2
AB B

2
AB

(P ) (P )

(P )

 K
p
 =

2

2

x
x 2 × P P

x x1 + 1+
2 2

1 – x P
x1 +
2

   
   
   
   
   

 
 
 
 
 

nðu, 1 + x
2  1 1 – x

2  1

 K
p
 =

3x p
2

 x =

1
32Kp

P
 
 

97. A + 3B   4C

þYykík{kt a b –

Mktíkw÷Lku a–x b–3x 4x

þYykík{kt a = b yLku Mktíkw÷Lku a – x = 4x
 a = b = 5x

 K
c
 =

4

3

(4x)

(a – x) (b – 3x)

=
4

3

(4x)

(5x – x) (5x – 3x) =
4

3

(4x)

(4n  (2x))
=8

100.   X 2Y   Z  P  +  Q

þYykík{kt   1    – 1    – –
Mktíkw÷Lku   1–x  2x 1–x    x x

Kp
1
 =

2

1

1

2x P
1+ x

1– x
P

1+ x

  
 
  
 

Kp
2
 =

2 2
2
2

2

x P

(1+ x)

1– x
P

1+ x
  
 



 Kp
1
 =

4
1

2

4x P

(1 – x )


Kp
2
 =

2
2
2

x P

(1 – x )

 1

2

KP
KP  =

1
9  = 1

2

4P
P

 1

2

P
P  = 1

36

104.   AB
(g)

A
(g)

+ B(g)

þYykík{kt   1 – –

Mktíkw÷Lku   1–033 0.33 0.33

 Kp =
  
 

0.33 0.33P P
1.33 1.33

0.67 P
1.33

    =
0.33×0.33×P

0.67×1.33

 P = 8 Kp

107. pH = 1
2  (Pk

w
 + Pk

a
 + log C)

 8.9 × 2 = 14 + pka + log 0.1

 17.8 = 14 + pka – 1
 pka = 4.8

 ka = antilog ( 5 .2)

= 1.585 × 10–5

•

8. huzkuûk r«¢Þk yLku rðãwíkhMkkÞý
19. Äkíkw YLkk ûkkhLkwt s÷eÞ ÿkðý Äkíkw XLkk Ãkkºk{kt ¼he

þfkÞ Au. {kxu Lke[uLke «r¢Þk Ãkqhkuøkk{e rËþk{kt ykÃk{u¤u
Úkíke LkÚke.
X

(s)
 + Yn+

(aq)
 Xn+

(aq)
 + B

(s)
 {kxu Eo

Y
n+/y

(«. rhzõþLk ÃkkuxìÂLþÞ÷) < Eo
x

n+/x («. rhzõþLk
ÃkkuxìÂLþÞ÷)

Äkíkw ZLkk ûkkhLkwt s÷eÞ ÿkðý Äkíkw YLkk Ãkkºk{kt ¼he
þfkÞ Au. {kxu Lke[uLke «r¢Þk Ãkqhkuøkk{e rËþk{kt ykÃk{u¤u
Úkíke ™Úke.
Y

(s)
 + Zn+

(aq)
 YYn+

(aq)
 + Z

(s)
 {kxu Eo

2n
n+/zn

(«. rhzõþLk ÃkkuxìÂLþÞ÷) < Eo
Y

n+/y («. rhzõþLk
ÃkkuxìÂLþÞ÷)

Eo
Z

n+/z («. rhzõþLk ÃkkuxìÂLþÞ÷) < Eo
yn+|y

(«.
rhzõþLk Ãkk ux ìÂLþÞ÷) < Eo

X
n+/x («. rhzõþLk

ÃkkuxìÂLþÞ÷) {kxu rhzõþLkfíkko íkhefuLke «çk¤íkkLkku
Qíkhíkku ¢{ Z > Y > X
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31. CO | CO2+
(C

1
) || Ag+

(C
2
) | Ag rðãwík hkMkkÞrýf

fku»k {kxu Úkíke «r¢ÞkLkwt Mk{efhý
CO

(s)
 + 2Ag+

(aq)
  Co2+

(aq)
 + 2Ag

(s)
 {kxu n

= 2 yLku Q =
2+

+ 2

[Co ]
[Ag ]  ÚkkÞ Ãký Mk{efhýLku 2 ðzu

¼køkðkÚke

1

2
Co(s) + Ag+

(aq)

1

2
Co

2
2+

(aq)
 + AgAg

(s)

{kxu n = 1 yLku Q =

12+ 2

+

[Co ]
[Ag ]

 Úkþu.

{kxu LkLMxo Mk{efhý E
cell

 = o
cellE  – RT

F  ln

12+ 2

+

[Co ]
[Ag ]

 o
cellE  = E

cell
+ RT

F ·  ln

1
2 + 2

+

[Co ]
[Ag ]

35. Zn | ZN2+
(C1)

||
2

2+
(C )Cu  | Cu fku»k{kt Úkíke «r¢ÞkLku

25o Mku íkkÃk{kLku Mktíkw÷Lk y[¤ktf

 logKc =
0
celln × E

0.059
 MkqºkLkku WÃkÞkuøk fhe økýe

þfkÞ.
36. Pt | H

2(g.1.0 çkkh)
 | H+

(pOH = 11)
{kxu Eo

ox

= 0.059 × pH = 0.059 × 3 = 0.177 V

37. Eo
Zn

2+/zn < 2+
o

Zn |Zn
E |zn ykkÃku÷ Au.

nðu Eo
Zn

2+/zn = 2+
o

Zn |Zn
E  – 0.059

2  log ( 1
x )

 2+
0

Zn |Zn
E  – 0.059

2  log ( 1
x ) < 2+

o

Zn |Zn
E

 – 0.059
2  log

1

2
 < 0 ykÚke 0.059

2  log ( 1
x ) > 0

 log ( 1
x ) > 0 x < 1 x = 0.2 M

42. Zn | 2+
(0.04M)Zn |

2

+
(c )Ag | Ag  rðãwík hkMkkÞrýf fku»k

{kxu E
cell

 = o
cellE  nkuÞ, íÞkhu Q = 1

ykÚke
2+

+ 2

[Zn ]
[Ag ]  = 1

 2
2

0.04
C  = 1 ykÚke C

2
 = 0.2 M

43. Fe | Fe2+
(C

1
) || Cl–

(C
2
) | Cl

2(1)
| Pt fku»k{kt Úkíke «r¢ÞkLkwt

Mk{efhý Fe
(s)

 + Cl
2(l)

2+
(aq)Fe  + –

(aq)2Cl

n = 2 yLku Q = [ 2+
(aq)Fe ] [Cl–]2. nðu yk MktçktÄÚke

fìÚkkuzLkk ÿkðýLke Mkktÿíkk{kt ðÄkhku fhíkkt QLkwt {qÕÞ

ðÄþu. ykÚke rLkÞík íkkÃk{kLku – 2.30 RT3
2F

log QLkwt

{qÕÞ ½xþu yux÷u fu – 2.30 RT3
2F

 log [ 2+
(aq)Fe ]

[Cl–]2Lkwt {qÕÞ ½xþu.
44. Mg |

1

2+
(C )Mg || 2+

(0.5 M)Fe | Fe. fku»k{kt rLkÞík íkkÃk{kLku
çktLku ÿkðýkuLke Mkktÿíkk{kt Mk{kLk ½xkzku fhíkk fku»k-
ÃkkuxìÂLþÞ÷ ðÄu Au.
 çktLku ÿkðýkuLke Mkktÿíkk{kt Mk{kLk ½xkzku fhíkkt

Q = 1C
0.5

 ½xu Au.  C
1
 < 0.5 ÚkkÞ.

45. Co |
1

2+
(C )Co ||Sn2+

(C2)
| Sn fku»k {kxu fku»k{kt Úkíke

«r¢ÞkLkwt Mk{efhý Co
(s)

 + Sn2+
(aq)

  Co2+
(aq)

+ Sn
(s)

 Q =
2+

2+

[Co ]
[Sn ]  = 1

2

C
C  C

2
 > C

1
ykÃku÷ Au.

ykÚke òu yìLkkuz yLku fìÚkkuz çktLku ÃkhLkkt ÿkðýkuLke
Mkktÿíkk{kt Mk{kLk ½xkzku fhðk{kt ykðu, íkku C

2
 fhíkkt

C
1
 LkkLke MktÏÞk nkuðkÚke C

2
 fhíkkt C

1
{kt ðÄkhku Úkþu

{kxu Q ðÄþu. ykÚke fku»k ÃkkuxìÂLþÞ÷ ½xþu.
49. 25o Mku íkkÃk{kLku Sn | 2+

(0.1M)Sn || 2+
(0.01M)Pb | Pb fku»kLkku

E
Cell

Lke økýíkhe fhíkkt íku Éý {¤u Au.
51. Ni | 2+

(0.001M)Ni  | +
(0.01M)Ag | AgAg fku»k {kxu íkkÃk{kLk{kt

ðÄkhku fhíkkt

T < T
1
 RT

2F  log
2+

+ 2

[Ni ]
[Ag ]  < 1RT

2F
 log

2+

+ 2

[Ni ]
[Ag ]

( Q > 1)  RT
2F  log

2+

+ 2

[Ni ]
[Ag ]  > – 1RT

2F
 log

2+

+ 2

[Ni ]
[Ag ]

56. 2H
2
O

(l)
  O

2(g.1 çkkh)
+ 4H+

(aq)
 + 4e– «r¢Þk

{kxu n = 4, 25o Mku íkkÃk{kLku [H+] = 10–7 M yLku
«{krýík ÃkkuxìÂLþÞ÷ = – 1.23 V Au. (ÃkkýeLke
ykìÂõMkzuþLk «r¢Þk {kxu) ÃkkýeLkku ykìÂõMkzuuþLk

ÃkkuxìÂLþÞ÷ = – 1.23 – 0.059
4  log [H+]4 = 1.23 –

0.059 – log [H+] = – 1.23 – 0.059 × log 10–7

= – 0.817 V.



823

65. 250 Mku íkkÃk{kLku yLku 1.0 çkkh Ëçkkýu nkRzÙkusLk
yÄofku»k {kxu E

H2/H+ (ykìÂõMkzuþLk ÃkkuxìÂLþÞ÷)

= 0.059 × pH

 0.118 = 0.059 × pH  pH = 0.118
0.059  = 2

ykÚke pOH = 14 – pH = 14  – 2 = 12

66. pH =
o

cell cellE  – E
0.059

 –
n+log [M ]

n
 = 0.635 – 0.34

0.059

– log (0.01)
2

 = 6.0

67. pH =
o
cell cellE  – E
0.059

 –
n+log [M ]

n
 = 2.36 – 2.09

0.059

– log (0.01)
2

 = 5.58

68. Pt | H
2(g.1.0 çkkh)

| HCl
(XM)

 ||| Au3+
(0.001 M)

| Au fku»kLkku
ÃkkuxìÂLþÞ÷ 1.6655 V Au, íkku HCl Lkk ÿkðýLke pH

{kxu ykÃku÷ MkqºkLkku WÃkÞkuøk fhíkkt  pH =
0

cell cellE  – E
0.059

–
n+log [M ]

n
 = 1.6655 – 14

0.059  –
–3log (10 )

3
 = 5.5

69. 298 K íkkÃk{kLk u Pt H
2(g.1.0 çkkh)

| –
(aq.pH = 4.5)OH || +

(aq.pH = 2.5)H | H
2(g.1.0 çkkh)

| Pt fku»kLkku
Ãkk ux ìÂLþÞ÷ fux÷ku ÚkkÞ ? E

cell
 = E

(OX.)(yìLkkuz)

– E
(Ox)(fìÚkkuz)= 0.59 × (pH

(yìLkkuz)– pH
(fìÚkkuz)= 0.059 ×

(4.5 – 2.5) = 0.118 ðkìÕx
70. 298 K íkkÃk{kLk u Pt | H

2(g.1.0 çkkh)

| –
(aq.pOH = 10.5)OH || +

(aq.pH = 2.0)H | H
2(g.1.0 çkkh)

Pt fku»kLkku
ÃkkuxìÂLþÞ÷ fux÷ku ÚkkÞ ? yìLkkuz rðãwíkÄúwð íkhVLkk
yÄofku»kLkk ÿkðýLke pH = 14 – pOH = 14 – 10.5 =
3.5 E

cell
 = E

(OX.)(yìLkkuz)
– E

(OX.)(fìÚkkuz)
= 0.059

× (pH
(yìLkkuz)– pH

(fìÚkkuz)= 0.059 × (3.5 – 2.0) = 0.0885
ðkìÕx

71. –
(aq.0.1 M)2I + 2+

(aq.0.05 M)Cu   1
2(s)

 + Cu
(s)

Ãkqhkuøkk{e «r¢Þk {kxu ÃkkuxìÂLþÞ÷Lkwt {qÕÞ økýíkk íku ÄLk
{¤þu. ßÞkhu çkkfeLkk fku»k {kxu ÃkkuxìÂLþÞ÷ økýíkk íku
Éý {¤þu.

72. Fe | Fe2+ yLku Fe2+ | Fe3+ yÄofku»kku {kxu 0
redE

yLkw¢{u – 0.44 ðkìÕx yLku + 0.77 ðkìÕx Au.
{kxu Fe | Fe2+ yLku Fe2+ | Fe3+ yÄofku»kk u {kxu

0
oxiE yLkw¢{u + 0.44 ðkìÕx yLku – 0.77 ðkìÕx Úkþu.

(1) Fe
(s)

  Fe2+
(aq)

 + 2e–

n
1
 = 2 yLku 0

1E  = + 0.44 V

(2) 2+
(aq)Fe 3+

(aq)Fe + 2e–

n
1
 = 2  yLku 0

2E  = – 0.77 V

(3) Fe
(s)

3+
(aq)Fe + 3e–

n
3
 = 3 yLku 0

3E  = ?

nðu «r¢Þk (3) = (1) + (2)   o
3G  =  o

1G  +

  o
2G  – n

3
o
3FE  = – n

1
o
1FE  – n2 o

2FE

 o
3E  =

o o
1 1 2

3

n E +E
n =

2×0.44+1×(–0.77)
3

    = 0.037 V

73. 2+
0

Cu|Cu
E = – 0.34 ðkìÕx yLku 2+ +

0

Cu |Cu
E = + 0.16 ðkìÕx

Cu Cu2+ + 2e– {kxu n
1
 = 2 yLku o

1E  = – 0.34 V..

Cu2+ + e– Cu+ {kxu n
2
 = 1 yLku o

2E  = – 0.16 V..

Cu Cu+ + e– {kxu N
3
 = 1 yLku o

3E  = ?

 n
3

o
3E  = n

1
o
1E  + n

2
o
2E  o

2E  = – 0.52 V

75. 500 Mku íkkÃk{kLku Pt/H
2(g.1.0 çkkh)

| –
(aq)OH  yÄofku»kLkk

0
oE x Lkwt {qÕÞ + 0.83 V.. ykÃku÷ Au.

Pt/H
2(g.1.0 çkkh)

| –
(aq)OH ||| +

(aq)H | H
2(g.1.0 çkkh)

 | Pt

yìLkkuz : 1

2
 H

2(g)
 + –

(aq)OH   H
2
O

(l)
 + e–

0
oE x  = + 0.83 Volt

fìÚkkuz : +
(aq)H  + e– 1

2
 H

2(g)
o
redE  = 0.0

G0 = nF o
cellE  = – 2.303.RTT.log K

 log K =
0
cellnFE

2.303 RT

ynª, K = + –
w

1 1
K[H ][OH ]


 log K = log
w

1
K
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fìÚkkuz : +
(aq)H  + e– 1

2
 H

2(g)
o
redE  = 0.0V

fw÷ : +
(aq)H  + –

(aq)OH

H
2
O

(l)
o
cellE = + 0.83 Volt

 log
w

1
K  =

0
cellnFE

2.303 RT

 – log K
w
 =

o
cellnFE

2.303 RT

R = 8.314 sq÷–{ku÷–1. fìÂÕðLk–1 F = 96500
fw÷Bçk
{ku÷ ,

n = 1 {wfíkkt

 – log K
w
 = 1 × 96500 × 0.83

2.303 × 8.314 × T

 log K
w
 = 4183.13083

T nðu, T = 323 K {qfíkkt

 – log K
w
 = 4183.13083

323  = 12.9509

 K
w

 = antilog (– 12.9509) = Antilog

(13 .049) ykÚke K
w
 = 1.12 × 10–13

77. 25o Mku íkkÃk{kLku Co
(s)

 + 2+
(aq.0.1M)Ni 2+

(aq.0.01M)Co

+ Ni
(s)

 «r¢Þk Mktíkw÷Lk{kt ykðu íÞkhu 2+
(aq)Ni Lke Mkktÿíkk{kt

fux÷k xfk ½xkzku ÚkÞku nþu ? 2+
o

Co |Co
E  = – 0.28 V

yLku 2+
o

Ni |Ni
E  = – 0.23 V

0
cellE = 2+

o

Ni |Ni
E  – 2+

o

Co |Co
E  = – 0.23 – (– 0.28)

= 0.05 V yLku n = 2

log Kc =
0
celln × E

0.059
 = 2 × 0.05

0.059  = 1.6949

Kc = antilog (1.6949) = 49.5336

Äkhku fu Mktíkw÷Lk MÚkÃkkÞ íÞkhu 2+
(aq)Ni Lke Mkktÿíkk{kt × M

½xkzku ÚkkÞ Au.
Co

(s)
 + 2+

(aq.0.1M)Ni 2+
(aq.0.01M)Co  + Ni

(s)

þYykíkLke Mkktÿíkk : 0.1 M 0.01 –
Mktíkw÷Lku Mkktÿíkk : (0.1 – x) M (0.01 + x) M–

Kc = 0.01 +
0.1 –

x
x  49.5336 = 0.01 +

0.1 –
x
x  4.95336 –

49.5336x = 0.01 + x

50.5336x = 4.94336 x = 4.94336
50.5336  x = 0.09782 M

2+
(aq)Ni Lke Mkktÿíkk{kt Úkíkku ½xkzku = 100 × 0.09782

0.1

= 97.82 %

78. 3+
(aq)Fe Lke þYykíkLke Mkktÿíkk 1.0 × 10–3 M Au yLku

Mktíkw÷Lku íkuLke 5% Mkktÿíkk çkkfe hnu Au.

{kxu Mktíkw÷Lku
–31.0 × 10  × 5

100
 = 5.0 × 10–5 M 3+

(aq)Fe

çkkfe hnuþu yLku 1.0 × 10–3 – 5.0 × 10–5

= 95 × 10–5 M Mkktÿíkk ðÃkhkÞ Au.

2Hg
(i)

  + 3+
(aq)2Fe 2+

2(aq)Hg   + 2+
(aq)2Fe

þYykíkLke Mkktÿíkk 1.0 × 10–3 M 0 0

Mktíkw÷Lku Mkktÿíkk 5.0 × 10–5 M

–595 × 10  × M
2

95 × 10–5 M

= 47.5 × 10–5 M

Mktíkw÷Lk y[¤ktf Kc =

2 22 2
2(aq) aq

23
aq

Hg Fe

Fe

 



   
   

 
 

=

–5 –5 2

–5 2
[48.5 × 10 ][95 10 ]

[5.0 × 10 ]


 = 0.171475

M = 0.1713 M

nðu LkLMxo Mk{efhý {wsçk 25o Mku íkkÃk{kLku

E
cell

 = o
cellE  – 0.059

2  logQc

Mktíkw÷Lk MÚkÃkkÞ íÞkhu E
cell

 = 0.0 V yLku Qc = Kc

(Mktíkw÷Lk y[¤ktf)

 0 = o
cellE – 0.059

2  logKc

 logKc =
o
cell2 × E

0.059

 log0.1715 =
0
cellE

0.0295

 – 0.7657 =
o
cellE

0.0295

 o
cellE  = 0.0295 × (– 0.7657) = – 0.02259 V

nðu o
cellE = EoFe3+|Fe2+– o

cellE = 0.77 –
(– 0.02259)

 E0Hg2+|Hg = 0.793 V

79. Fe| 2+
(0.1M)Fe || 2+

(0.5M)Cd | Cd rðãwík hkMkkÞrýf fku»k{kt
298 K íkkÃk{kLku Mktíkw÷Lk y[¤ktf K nkuÞ, íkku
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logK =
o
cellnE

0.059
o
cellE  = 2+

o

Cd  |Cd
E  – 2+

o

Fe  |Fe
E  = –

0.40 – (– 0.44) = 0.44 ðkìÕx yLku n = 2

logK = 2 × 0.04
0.059  1.3559 K = 22.6934

fku»k{kt Úkíke «r¢Þk
Fe

(s)
 + 2+

(aq)Cd 2+
(aq)Fe     + Cd

(s)

þYykíkLke Mkktÿíkk – 0.5 M 0.1 M –
Mktíkw÷Lku Mkktÿíkk (0.5 – x) M (0.1 + x) M

Mktíkw÷Lk y[¤ktf K =
2+
(aq)
2+
(aq)

[Fe ]

[Cd ]

 22.6934 = 0.1 + x
0.5 – x  11.3467 – 22.6934x

= 0.1 + x
 23.6934x = 11.2457 x = 0.475

Mktíkw÷Lku [ 2+
(aq)Fe ] = 0.1 + x = 0.1 + 0.475 = 0.575

M yLku [ 2+
(aq)Cd ] = 0.5 – x = 0.475 = 0.25 M

Mktíkw÷Lku zk.çkk. (yìLkkuz íkhV)Lkk yÄo fku»kLkku rhzõþLk
ÃkkuxìÂLþÞ÷ yux÷u fu 2+

(aq. 0.575 M)Fe + 2e–   Fe
(s)

«r¢ÞkLkku ÃkkuxìÂLþÞ÷ E
Fe2+|Fe

 = 2+
o

Fe |Fe
E – 0.059

2

log 2+
(aq)

1
[Fe ]  = – 0.44 – 0.059

2  log 1
0.575  = –

0.447 ðkìÕx
Mktíkw÷Lku s.çkk. (fìÚkkuz íkhV)Lkk yÄo fku»kLkku rhzõþLk
ÃkkuxìÂLþÞ÷ – 0.447 ðkìÕx ÚkkÞ.

88. rÃkøkk¤u÷k NaClLkk rðãwíkrð¼ksLk{kt 10 Vuhkzu
rðãwík¼khLkku sÚÚkku ÃkMkkh fhíkkt «kÞkurøkf heíku STP

yu 84 r÷xh Cl
2(g)

 {¤u Au.

MkiØktríkf heíku WíÃkLLk ÚkkÞ Cl
2(g)

Lkk {ku÷ 10
2  = 5 {ku÷

 STP yu MkiØktríkf heíku WíÃkLLk Úkíkk Cl
2(g)

 ðkÞwLkwt
fË = 5 × 22.4 = 112 r÷xh

nðu fku»k ûk{íkk «kÞkurøkf heíku {¤íkku LkeÃksLkku sÚÚkku
MkiØktríkf heíku {¤íkku LkeÃksLkku sÚÚkku  ×

100 = 84
112  × 100 = 75 %

90. G0 = – nFE0 n =
o

o
G

FE
  = –35126

96500 ×0.182  = 2.0

{kxu «r¢Þk{kt ykìÂõMkzuþLk yktfLkku VuhVkh 2 Au. {kxu
«r¢Þk Mk{efhý yk «{kýu Úkþu :

SO
2(g)

 + 1
2  O

2(g)
  SO

3(g)

Go = 
f
GoSO

3(g)
 – [

f
Go (SO

2(g)
) + 1

2 f
Go

(SO
2(g)

)]

 – 35126 = 
f
GoSO

3(g)
 – [– 300370 + O]

 Go = 
f
GoSO

3(g)
 = – 335496 sq÷.{ku÷–1

= – 335.496 sq÷.{ku÷–1

95. rÃkøkk¤u÷ CaCl
2
Lkk rðãwíkrð¼ksLk{k t 5

Vuhkzu rðãwík ¼khLkku sÚÚkku ÃkMkkh fhíkkt fìÚkk uz
Ãkh {¤íkk CaLkk {k u÷Lke Mkk iØk tríkf ®f{ík
ÃkMkkh fhu÷ rðãwík¼khLkku sÚÚkku Vuhkzu{kt

{kt Lke MktÞkusfíkkCaCl Ca2

 {ku÷ nðu fkuE Ãký

fku»kLke ûk{íkk 100 % nkuíke LkÚke {kxu {¤íke LkeÃksLkk
sÚÚkkLkwt «kÞkurøkf {qÕÞ < MkkiØktríkf {qÕÞ.

96. CuSO
4
, AgNO

3
 yLku NiSO

4
Lkk s÷eÞ ÿkðý Ähkðíkk

rðãwíkrð¼ksLk fku»kku{ktÚke yuf Mk{kLk rðãwík ¼khLkku
sÚÚkku ÃkMkkh fhðk{kt ykðu, íkku swËk swËk fìÚkkuz Ãkh
{¤íke ÄkíkwykuLke {ku÷ MktÏÞkLkwt «{ký

Cu2+ Ag+Ni2+

MktÞkusfíkk : +2 +1 +2

{ku÷-«{ký  : 1
2   : 1      : 1

2

 1      : 2      : 1

97. W  Q  1 1

2 2

w Q
w Q
  1

2

w 6 × 40
w 4 × 2 × 60


 W
1
 = m

2 økúk{

103. 3+
(l)Al {ktÚke sYhe rðãwík¼khLkku sÚÚkku ÃkMkkh fhíkkt

fìÚkkuz Ãkh «kÞkurøkf heíku 4.5 økúk{ Al Äkíkw s{k ÚkkÞ Au.

 ÃkMkkh fhu÷ rðãwík¼khLkku sÚÚkku = 4.5
27  × 3 = 0.5

Vuhkzu ykÚke ykx÷k s rðãwík¼khLkk sÚÚkkÚke

WíÃkLLk Úkíkk H
2

ðkÞwLkk {ku÷ 0.5
2  = 0.25

 STP yu WíÃkLLk Úkíkwt H
2
Lkwt fË = 0.25 × 22.4

= 5.6 r÷xh
104. 2 øk úk{ Hg f ìÚkk uzLkk u WÃkÞk uøk fhe CdCl

2
Lkk

rðãwíkrð¼ksLkÚke Cd–Hg MkthMk {u¤ððk{kt ykðu Au.
fìÚkkuz Ãkh 20% Cd Ähkðíkk Cd–Hg WíÃkLLk ÚkkÞ Au.
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 fìÚkkuz Ãkh WíÃkLLk Úkíkk Cd ÄkíkwLkwt Ë¤ = 20 × 2
80

= 0.5 økúk{ yk{, fìÚkkuz Ãkh WíÃkLLk ÚkíkkCd ÄkíkwLkk

{ku÷ = 0.5
112.5  = 0.004444

 fku»k{ktÚke ÃkMkkh fhu÷ rðãwík¼khLkku sÚÚkku = {ku÷
× CdLke MktÞkusfíkk = 0.004444 × 2 = 0.00889

Vuhkzu
 fku»k{ktÚke ÃkMkkh fhðku Ãkzíkku rðãwík «ðkn

= 96500 × Vuhkzu
Mk{Þ  = 96500 × 0.00889

100

= 8.58 yìÂBÃkÞh Vuhkzu Mk{Þ
105. Pd ÄkíkwLkk y¿kkík ûkkhLkk s÷eÞ ÿkðý{kt 5 A

rðãwík«ðkn 2.15 f÷kf {kxu ÃkMkkh fhðk{kt ykðu Au.

ÃkMkkh fhu÷ rðãwík sÚÚkku Vuhkzu{kt F = I × t
96500

= 5 × 2.15 × 3600
96500  = 0.4 Vuhkzu

Äkhku fu ÿkðý{kt hnu÷k PdLkk ûkkh{kt PdLkku ykì. yktf.
+ X Au.

 WíÃkLLk Úkíkk pdLkk {ku÷ = Pd
Vuhkzu

Lkku ykì. yktf

= 0.466
X  0.4 10.64

X 106.4
  X = + 4

125. ÄkíkwLke yuf {qŠíkLke MkÃkkxeLkwt ûkuºkV¤ 150 cm2 Au. íkuLke
MkÃkkxe Ãkh 0.01 òzkE Ähkðíkwt AgLkwt Míkh [Zkððk
15 yìÂBÃkÞh rðãwík«ðkn fux÷k Mk{Þ MkwÄe ÃkMkkh fhðku
Ãkzu ? AgLke ½Lkíkk 10.5 gram Au. Ãk. ¼kh Ag = 108

økúk{
{ku÷ (rðãwík«ðknLke ûk{íkk 90% Au.)

AgLkk MíkhLke òzkE = 0.01 r{ {exh = 1.0 × 10–3

Mku{e
{qŠík Ãkh Zku¤ [Zkððk ðÃkhkÞu÷ AgLkwt fË = {qŠíkLke
MkÃkkxeLkwt ûkuºkV¤ × MíkhLke òzkE = 150 × 10–3cm3

{qŠík Ãkh Zku¤ [Zkððk ðÃkhkÞu÷ AgLkwt Ë¤ = AgLke
½Lkíkk × AgLkwt fË = 10.5 × 150 × 10–3 = 1.575 gm

{qŠík Ãkh Zku¤ [Zkðu÷ AgLkk {ku÷ = 1.575
108  = 0.0146

Ag + e– Ag «r¢ÞkLke íkíðÞkuøkr{rík «{kýu
0.01475 {ku÷ AgLkk u Zk u¤ [Zkððk ðÃkhkÞu÷
rðãwík¼khLkku sÚÚkku = 0.0146 Vuhkzu

V uhkz u = I × t
96500  ykÚke  t = × 96500

I
Vuhkzu

= 0.0146× 96500
15  = 93.93 MkufLz

«kÞkuøkef heíku sYhe Mk{Þ =
× 100MkiØktríkf Mk{Þ

rðãwík«ðknLke ûk{íkk

= 93.93× 100
90  104.37 MkufLz

134. 0.2 M Mkktÿíkk Ähkðíkk ÿkðý {kxu R = 50  yLku K
= 1.3 S m–1 = 0.013 S cm–1

fku»k[¤ktf = l
A

 = K.R = 0.013 × 50 = 0.65 cm–1

nðu 0.4M Mkk tÿíkk Ähkðíkk s÷eÞ ÿkðý {kxu

R = 260   ykÃku÷ Au. K = 1
R  × l

A
 = 1

260  ×

0.65 = 0.0025 S cm–1

nðu
m

 =
1000×K

C
m =

1000×0.0025
0.4

 = 6.25

S cm2 mol–1m = 6.25 × 10–4 S m2 mol–1

137. 10  yðhk uÄ Ähkðíkk ðkÞhLk u 20 V.

rðãwíkÂMÚkrík{kLkLkku íkVkðík 2 r{rLkx {kxu ykÃkíkk,
ÃkMkkh Úkíkku rðãwík¼khLkku sÚÚkku Lke[uLkk MkqºkÚke økýe

þfkÞ : rðãwík«ðkn = ÃkkuxìÂLþÞ÷
yðhkuÄ = 20

10 = 2 AA

nðu Q = I × t = 2 × 2 × 60 = 240 C

151. A
2
B, X

3
Y

2
 {kxu A

3
Y {kxu Ao

m
Lkk {qÕÞku yLkw¢{u

2.4, 1.5 yLku 1.8 Bnku. (Mku{e)2 {ku÷–1 Au.
(1) A

2
B 2A+ + B2–× 3 = 3A

2
B 6A+ + 3B2–

(2) X
3
Y

2
3X2++2Y3– × 1 = X

3
Y

2

 3X2+ + 2Y3–

(3) A
3
Y 3A+ + Y3– × 2 = 2A

3
Y 6A+ 2Y3–

 3 × (1) + (2) – 2× (3) = 3X2+ + 3B2– = 3XB

 3 o
m(XB)  = 3

2

o
m(A B)  +

3 2

o
m(Y Y )  – 2

3

o
m(A Y)

= 3(2.4) + 1.5 –2(1.8) = 5.1  o
m(XB)

= 1.7 Bnku. (Mku{e)2 {ku÷–1

152. 0
KCl  – 0

NaCl  = 23.4 Bnku. (Mku{e)2.{ku÷–1 yLku
o
NaBr  – o

NaCl  = Bnku. (Mku{e)2.{ku÷–1

 + +
o o

K Na
λ – λ  = 23.4 Bnku. (Mku{e)2.{ku÷–1 yLku

– –
o o

Br Cl
λ – λ  = 1.8 Bnku. (Mku{e)2.{ku÷–1

 o
KBr Lkwt {qÕÞ {n¥k{ yLku 0

NaCl Lkwt {qÕÞ LÞwLkík{
Úkþu.

nðu o
KCl  – o

NaBr = ( + –
o o

K Cl
λ λ ) – ( + –

o o

Na Br
λ – λ )

– ( + +
o o

K Na
λ – λ ) – ( + –

o o

Br Cl
λ – λ ) = 23.4 – 1.8

= 21.6 > 0
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 o
KCl  > o

NaBr  = o
KBr  > o

KCl > o
NaBr >

o
NaCl ykÚke NaCl < NaBr < KCl < KBr

155. 5.4 cm2 ûkuºkV¤ Ähkðíkk yLku 1.8 cm ytíkhu hnu÷k çku
Ã÷uxeLk{ Äúwðku ðå[u WËT¼ðíkk fË{kt hnu÷k yuf ûkkhLkk

zuMkeLkku{o÷ ( N
10 ) ÿkðýLkku yðhkuÄ 32  Au.

ÿkðýLke íkwÕÞðknfíkk = 1000 × K
Lkku{kor÷xe

ßÞkt K = 1
R × l

A
= 1

32 × 1.8
5.4 = 1

96 Bnku. (Mku{e)–1

  = 1000 × 10
96  = 104.17 S m2 økúk{íkwÕÞ–1

159. +
0

mAg  = 5.0 × 10–3 S cm2 mol–1 nkuÞ, íkk u
yLktík{tËLku Ag+Lke ykÞkuLkef ðnLkþe÷íkk Lke[uLkk
MkqºkÚke økýe þfkÞ.

ykÞkuLkef ðnLkþe÷íkk =
96500

íkwÕÞðknfíkk

170. 0.2 M rðãwíkrð¼kßÞ ÿkðýLkku yðhkuÄ 50  Au.
ÿkðýLke rðrþü 1.4 S.m–1 Au. íku s rðãwíkrð¼kßÞLkk
0.5 M ÿkðýLkku yðhkuÄ 280  Au.
0.2 M rðãwíkrð¼kßÞ ÿkðýLkku yðhkuÄ R

1
 = 50 

Au yLku íku ÿkðýLke rðrþ»x ðknfíkk K
1
 = 1.4 S.m–1

= 0.014 S.cm–1 Au.
0.5 M rðãwíkrð¼kßÞLkk ÿkðýLkku yðhkuÄ R

2
 = 280

 Au yLku íku ÿkðýLke rðrþü ðknfíkk K
2
 = ?

K
1
 × R

1
 = K

2
 × R

2
«{kýu K

2
 = 1 1

2

K  × R
R

= 0.014 × 50
280  = 0.0025 S.cm2 .mol–1

0.5 M ÿkðýLke {ku÷h ðknfíkk 
m

 = 1000 × K
C

= 1000 × 0.0025
0.5  = 5.0 S.cm–2 .mol–1

= 5.0 × 10–4 S.cm2 .mol–1

198. Cd | CdCl
2(0.1 M)

 || AgCl
(s)

|Ag fku»k{kt Úkíke «r¢Þk
Cd

(s)
 + 2AgCl

(s)
 2Ag

(s)
 + Cd2+

(aq)
+ 2Cl–

(aq)
 Au.

yk rðãwíkfku»kLkku ðkìÕxus 273 K íkkÃk{kLku yLku 298 K

íkkÃk{kLku yLkw¢{u 0.6915 V yLku 0.6753 V Au.
ynª n = 2, T

1
= 273 K íÞkhu E

1
 = 0.6915 V yLku

T
2
 = 239 K íÞkhu E

2
 = 0.6753 V.

nðu G = H – TS, G = – nFE
cell

íkÚkk S = nF  
p

E
T

  = nF 2 1

2 1

E   E
T T�
 

    ßÞkt  
p

E
T



= ðes[k÷f çk¤Lkku íkkÃk{kLk y[¤ktf Au.

 –nFEcell = H – TnF 2 1

2 1

E   E
T T�
 

  

ykÚke H = nFEcell + TnF 2 1

2 1

E   E
T T�
 

  

 H = (–2 × 96500 × 0.6753) + 298 × 2 ×

96500
0.6753 – 0.6915

298– 273
 
   sq÷

 H = – 1303329 + 57514000 ×  – 0.0162
25

= – 130332.9 – 37269.072
 H = – 167601.972 sq÷
 H = – 167.6  rføkúk sq÷

•

9. hkMkkÞrýf økríkfe
14.

d[A] d[B] d[C] d[D]1 1 1– = – = + +
2 dt dt 2 dt 4 dt

= 1.6 × 10–3 MS–1

 d[C]1+
2 dt

 = 8.0 × 10–4 ms–1

15. 2 5 2 2d[N O ] d[NO ] d[O ]1 1= =
2 dt 4 dt dt

   k k1 k11

 1– k
2 = 11 k

4  = k11

 k1 = 2k, k11 = k
2

16.
+

2d[Br ]d[Br] d[H ]1 1 1– = – = +
5 dt 6 dt 3 dt


– +

2d[Br ]d[Br ] d[H ]6 3– = =
dt 5 dt 5 dt

 1.5 × 10–2 = 6
5  × 1.5 × 10–2 3

5  × 1.5 × 10–2

17. 2d[H ]
dt

 = – 0.3 × 10–4 MS–1

íkÚkk 32 d[NH ]d[H ]1 1–
3 dt 2 dt



 3 2d[NH ] d[H ]2 2– –
dt 3 dt 3

   (– 0.3 × 10–4)
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18. 2 4 2d[N O ] d[NO ]1
dt 2 dt

 

 (0.32 – 0.50)–
30

 = 0.006 = 2d[NO ]1
2 dt

 2d[NO ]
dt

 = 0.012 ðkíkk.r{rLkxu–1

19.
d[A] d[B]1– –
dt 2 dt


 d[B] d[A]– 2 –
dt dt
  = 2 × 2.6 × 10–2 M Sec–1

= 5.2 × 10–2 M. Sec–1

25.
n

2 2

1 1

K A
=

K A
 
  


n

1 1

1 1

2K 8A
=

K A
 
  

 (2) = (8)n . n = 1
3

26. «r¢Þkðuøk [B]2 nkuðkÚke BLke Mkktÿíkk çk{ýe fhíkkt
«r¢Þkðuøk 4 økýku Úkþu.

27.  V
1
 = K [A]2 [B] = x V

2
 = [2A]2 [2B] = K [A]2

[B] × 8 = 8x

28. r = K.[A]n  2r = K [16 A)n = K.[A]n (16)n

   
 

n n

n

K A 162r
r K  A





 2 = 16n  n = 1

4

29. Mkktÿíkk{kt ðÄkhku 10 økýku, ðuøkLkku ðÄkhku 102

 n = 2

30. r = [A] [B]2, r1 = K [2A]
2

B
2
 
    = 1

2  K.[A] [B]2

 r1 = 1
2  r

31. [B] y[¤ hk¾e, [A] Lku [kh økýku fhíkkt «r¢Þkðuøk
[kh økýku ÚkkÞ Au. íkuÚke ALkk MktË¼uo «r¢Þkðuøk
 [A]

[A] y[¤ hk¾e, [B] Lku çk{ýku fhíkkt «r¢Þkðuøk [kh
økýku ÚkkÞ Au. íkuÚke BLkk MktË¼uo «r¢Þkðuøk [B]2

 «r¢Þkðuøk = K [A] [B]2

32. [A] çk{ýe fhðkÚke «r¢Þkðuøk [kh økýku ðÄu Au
 «r¢Þkðuøk [A]2

[B] çk{ýe fhðkÚke «r¢Þkðuøk çkË÷kíkku LkÚke.
 «r¢Þkðuøk  [B]0

 «r¢ðkðuøk = k [A]2 [B] = K [A]2

33. ðkÞwÃkkºkLkwt fË 1
4  fhðkÚke Mkktÿíkk 4 økýe ÚkkÞ Úkþu.

«r¢Þk rîíkeÞ ¢{Lke nkuðkÚke «r¢Þkðuøk 42 = 16 økýku
Úkþu.

34. ÃkkºkLkwt fË yzÄwt fhíkkt Ëçkký  Mkktÿíkk çk{ýe Úkþu.
«r¢Þk ík]íkeÞ¢{Lke nkuðkÚke «r¢Þkðuøk 23 = 8 økýku
Úkþu.

35. çku «r¢Þf Ãkife «Úk{ «r¢Þf A {kxu «r¢Þkðuøk [A]1

ßÞkhu çkeò «r¢Þf B {kxu «r¢Þkðuøk   1
1
B

 «r¢Þkðuøk = 1 – 1 = 0

36. «. ðuøk = K [Y]  12Z  = r
1

 r
2
 = 1.414 r

1

«. ðuøk = K [Y]  122Z  = r
2

r
2
 = 2  K.[Y]  12Z

37. r = K.[A]n .. 8r = K [4.A]n 8 = 4n N =1.5

38. þqLÞ ¢{Lke «r¢Þk {kxu t = 1
K  {[A]

0
 – [A]} Ãkhtíkw

[A]
0
 = a Au yLku «r¢Þk Ãkqýo Úkíkkt [A] = 0 ÚkkÞ.

 t = a
K

64. þqLÞ ¢{Lke «r¢Þk {kxu  
1

2

R
t

2K
o

 K =
 

1
2

R 2
2 × t 2 × 1

o   = 1 {ku÷h f÷kf–1

íkÚkk [ ] [ ]o tR R 0.5 0.25t
K 1

- -= =  = 0.25 f÷kf–1

67. 3
4

t  = 2.303
K  log 0

0 0

a

3a  – a
4

 = 2.303
K  log 0

0

a

a

4

 =

2.303
K  log 4

68. A
0 1 1 1

2 2 2

0 0 0
t t t

A A A
2 4 8

  

 T = 3 × 1
2

t  = 3 × 14 = 42 S

69. 100% 1
2

t  50% 1
2

t  25%

 T = 2 × 1
2

t  1
2

t  = T
2  = 60

2
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70.
1 1 1 1

2 2 2 2
t t t tM M M M M

10 20 40 80 160
   

÷øk¼øk T þkuÄðkLkku Au. T = 3 × 1
2

t Úke 4 × 1
2

t

 T =  450 Úke 600 MkufLz 500 MkufLz

71. n yÄo«r¢Þk Mk{Þku ÃkAe çkkfe hnuíkku sÚÚkku = n2
a

T = n · 1
2

t

 n =
1

2

T
t  = 60

15  = 4

 çkkfe hnuíkku sÚÚkku = 4
1 1

162


72. n =
1

2

T 96
t 24
  = 4

 çkkfe hnuíkku sÚÚkku =
n 4
a 10

2 2
=  = 0.63

73. K = 2.303
t  log a

%a – a
100

 K = 2.303
1.386 × 60 × 60  log a

a – 0.75 a

 K = 2.303
1.386 × 60 × 60  log a

0.25 a

= 2.303
1.386 × 60 × 60  log 4 = 2.8 × 10–4 S–1

74. K =
1

2

0.693 0.693 0.1
t 6.93
 

t = 2.303
K  log a

a a % –  = 2.303
0.1  log

a
a a (0.99) –  = 2.303

0.1 log 100 = 46.06 r{rLkx

75. 1 1 1
2 2

t t
1 1
2 4

  {kxu T = n · 1
2

t

 1
2

t  = T
n  = 20

2  = 10 r{rLkx


1 1 1 1

2 2 2 2
t t t t

1 1 1 1
2 4 8 16

   

 T = 4 × 10 = 40 r{rLkx

76. K = 2.303
t  log 0

t

N 2.303
N 2 × 60
  log 1 2.303

3 1201 –
4



log 4 = 0.01155 r{rLkx–1

1
2

t  = 0.693 0.693
K 0.01155
  = 60 r{rLkx

77. K =
1

2

0.693 0.693
t 120
  r{rLkx–1 t = 2.303

t  log

a
a a % –

t = 2.303 × 120
0.693  log 100 2.303 × 120

100 – 90 0.693  log

10 = 120 × 2.3036
0.693  = 398.8 r{rLkx

78. K = 2.303
t  log

 
 

0

t

R 2.303
40R

  log

0.1 2.303
0.025 40

  log 4 = 0.03466 r{rLkx–1

«r¢Þkðuøk = K [R] = 0.03466 × 0.01

= 3.466 × 10–4 M r{rLkx–1

79. {q¤ Mkktÿíkk = 100% = [R]
0

25% ðÃkhkþ
 çkkfe 75% = [R]

t

1
4

t  = 2.303
K  log 100 2.303

75 K
  log 1.333

= 0.29
K

87. (3.2 × 10–3) × 2 = 6.4 × 10–3 fkhý 10 K íkkÃk{kLk
ðÄkhíkkt «r¢Þkðuøk çk{ýku.

88. 10 K íkkÃk{kLk ðÄkðíkk ðuøk y[¤ktf çk{ýku
(21 sux÷ku) 100 – 10 = 90 K íkkÃk{kLk ðÄkhíkkt ðuøk
y[¤ktf 29 økýku ÚkkÞ. 29 = 512

89. log 2

1 1 2

K E T
K 2.303 R T T

a      log 0.0693
0.0231  = log

3 = 0.4771

 Ea = 0.4771 × 2.303 × 8.3 × 300 × 320
20

= 43.84

92. íkkÃk{kLk Mknøkwýktf = 2 T = 50

 2

1

KT
10 K
  

50
10m

2

1

K
K

  25 = 2

1

K
K  = 32
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93. log K = log A – Ea
2.303 RT

 log  K 2.303RT–
A 2.303RT


 log K
A  = – 1.0 K

A  = Antilog – 1.0 = 0.1

94. log 2

1 1 2

K Ea  T
K 2.303 R  T T

   

 Ea = 2.303 × 1.987 × 303 × 333
33  log 6.735

0.325

 Ea = 20260fì÷he

95.  log 2

1 1 2

K Ea  T
K 2.303 R T ·T

 

= 9000 × 5
2.303 × 2 × 295 × 300  = 0.1104

log 2

1

K
K  = 0.1104

 2

1

K
K = 1.289 K

2
 = K

1
 × 1.289

96. K
1
 = A

l
.e–E1/RT íkÚkk K

2
 = A

2
.e–E2/RT

1 1

2 1

K A
K A
 .e (E2–Ei)/RT = AA.e(2E1–E1)/Rt

= A.eE1/RT

 K
1
 = K

2
.A.eE1/RT

97. log
1 1

1 1 2

K E T
K 2.303 R T T

     yLk u log

1
2 2

2 1 2

K E T
K 2.303 R T T

      Ãkhtíkw E
1
 > E

2
nkuðkÚke log

1
1

1

K
K  log

1
2

2

K
K  > 1 OR

1
1

1

K
K  >

1
2

2

K
K

98. K
1
 = K

2
 1016.e – 2000/T = 1015.e – 1000/T

 10.e–2000/T = e–1000/T

 In 10 – 2000
T  = – 1000

T

 2.303 log 10 – 2000
T  = – 1000

T

 T = 1000
2.303

101. H = Ea – Ear  + 5 = + 15 – Ear  Ear = + 10

102. H = Ea – Ear –30 = + 70 – Ear Ear = + 100

110. Äe{k íkçk¬k ÃkhÚke ðuøk K = [A] [B
2
]

«r¢Þk (1) ÃkhÚke Keq = [A]2 / [A
2
]

 [A] =
1
2

eqK  
1
2

2A ðuøk

K = [B
2
].

1
2

eqK .  
1
2

2A  = K1 [B
2
]  

1
2

2A

 n = 1.5

111. Äe{k íkçk¬k {kxu r = K1 [O
3
] [O] Mk{e. (1) ÃkhÚke

Keq = [O
2
] [O] / [O

3
]

 [O] = Keq.[O
3
] / [O

2
]

 r = K1 = [O
3
].Keq.[O

3
][O

2
]

= K.[0
3
]2 [O

2
]–1

112. Na
(g)

 + O
2(g)

2NO
(g)

{kxu K
1
 =
 
  

2

2 2

NO
N O

2NO
(g)

 + O
2(g)

2NO
2(g)

{kxuK
2
 =
 
   

2

2
2

2

NO

NO O

NO
2(g)

1
2 N

2(g)
+ O

2(g)
{kxu

K=
   
 

1
2

2 2

2

N O
NO


1 2

1 1
K K


=
   
 

  
 

   
 

1 1 1 1
2 2 2 2

2 2 2 2 2

2 2

N O NO O N O
NO NO NO

 

113. r1 = K. an . bm r11 = K (2a)n  mb
2

11 n n m –m

1 n m
r K/ 2  a  b  a

K/r a  b
= =  = 2n – 2m = 2(n–m)

114. þqLÞ ¢{Lke «r¢Þk {kxu,

K =
 0

1
2

A 2
2 t 2 1

   = 1 {ku÷ r÷xh–1 f÷kf–1

t =
   0 t
A – A 0.50 – 0.25

K 1
  = 0.25 f÷kf
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