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11. (B)

oF =
9

5
 (oC) + 32

 x =
9

5

x
 + 32

 5x = 9x + (32 × 5)

 – 4x = 160
 x = – 40

12. (B)

1 A0 = 10–8 cm

10 A0 = 10–7 cm = 1 nm

14. (B)

v = l × b × h = 0.6 m × 10 × 10–2

m × 150 × 10–3 m

= 9 × 10–3 m3

= 9 r÷xh
15. (A)

3

3

12.6 10

10

kg

L






 = 12.6 kg/L

16. (B)

1.8 × 10–2 rf{e
= 18 {e
= 1800 Mku{e

17. (A)

oF =
9 40

5


 = 72 oF

19. (B)

oF =
9

5
 (C

2
 – C

1
)

18 =
9

5
 (III – C

1
)

C
1
 = 101

24. (B)

KCl  +  AgNO
3
  AgCl  +  KNO

3

7.45 økúk  ‘x’ økúk  14.35    økúk 10.1 økúk
 x = 14.35 + 10.1 – 7.45 = 17

Wfu÷ku

28. (C)

6.022 × 1023 O
2
yýwykuLkwt Ë¤ = 32 = økúk{

 3.01 × 1021 O
2
 yýwykuLkwt Ë¤

21

23

3.01 10 32

6.021 10

 


= 0.16 økúk{

29. (D)

Mkhuhkþ Ãkh{kÂÛðÞ Ë¤ =
10 19 11 81

19 81

  


= 10.81

30 (C)

N
3

1–Lke {ku÷ MktÏÞk =
4.2

42
= 0.1

1 {ku÷ N
3

1– ykÞLk = 6.022 × 1023 = N
A

ykÞLkku
 0.1 {ku÷ N

3
1– ykÞLk = 0.1 × N

A
 ykÞLkku

nðu, yuf N
3

1–{kt MktÞkuòíkk e Lke MktÏÞk
= 3 × 5 + 1 = 16

íkku 0.1 × N
A
 ykÞLkku{kt e Lke MktÏÞk = 1. 6 N

A

31. (B)

«{krýík ÂMÚkríkyu 22.4 r÷ = 1 {ku÷

íkuÚke 1 r÷ =
1

22.4
 {ku÷ ×

21

100

= 0.009375 {ku÷
32. (C)

0.33 = n 56 100
67200
  ßÞkt

n = Fe Ãkh{kýwLke MktÏÞk
 n = 3.96  4

36. (A)

ðkRhMkLkwt fË = r2l =

22

7
× (7 × 10–8)2 × (10 × 10–8)

= 154 × 10–23 cc

1. hMkkÞýrð¿kkLkLkk ÃkkÞkLkk rMkØktíkku
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yuf ðkRhMk fýLkwt ðsLk

=
fË

rðrþü fË  =
23

2

154 10

6.02 10








 ðkRhMkLkku yýw¼kh = N
A
 ðkRhMk fýkuLkwt fË

=
23

2

154 10

6.02 10








 × 6.02 × 1023

= 15400 økúk{/{ku÷
= 15. 4 rføkúk/{ku÷

38. (A)

STP yu 15 r÷ H
2

ðkÞw{kt yýwykuLke MktÏÞk

=
236.023 10 15

22.4

 

= 4.033 × 1023

STP yu 5 r÷ N
2

ðkÞw{kt yýwykuLke MktÏÞk

=
236.023 10 5

22.4

 

= 1.344 × 1023

0.5 økúk{ H
2

ðkÞw{kt yýwykuLke MktÏÞk

=
230.5 6.023 10

2

 

= 1.505 × 1023

10 økúk{ O
2

ðkÞw{kt yýwykuLke MktÏÞk

=
2310 6.023 10

32

 

= 1.882 × 1023

40. (C)

6.02 × 1023 yýwykuLkwt Ë¤ = 18 økúk{

 ÃkkýeLkk yuf yýw™wt Ë¤ = 23

18

6.02 10  økúk{

fË =
Ë¤

½Lkíkk = 23

18

6.02 10 1 

 3.0 × 10–23 Mku{e3
41. (C)

2

2

O

N

1n
732

n 4 32
28

= =

nO
2
 = O

2
yýwykuLke {ku÷ MktÏÞk

nN
2
 = N

2
yýwykuLke {ku÷ MktÏÞk

42. (D)

9.108 × 10–31 rføkúk = 1 R÷uõxÙkìLk

 1 rføkúk = 31

1

9.108 10 R÷uõxÙkìLk

 =
31

23

10

9.108 6.023 10 

 =
1

9.108 6.023  × 108 {ku÷ R÷uõxÙkìLk

43. (B)

ÃkkýeLke ½Lkíkk = 1.0 økúk/r{r÷

 ÃkkýeLke yýwykuLke {ku÷ MktÏÞk = 18

18
 = 1

= 6.02 × 1023 yýwyku
nðu, ÃkkýeLkk yuf yýw{kt R÷uõxÙkìLkLke MktÏÞk

= 2 (1) + 8 = 10

 R÷uõxÙkìLkLke fw÷ MktÏÞk = 10 × 6.02 × 1023

= 6.02 × 1024

44. (C)

6.023 × 1023 CuSO
4
.5H

2
O yýwykuLkwt Ë¤

= 249 økúk{
 1 × 1022 CuSO

4
.5H

2
O yýwykuLkwt Ë¤

=
22

23

249 10

6.023 10




= 4.14 økúk{
45. (B)

69.94
56

F
30.06

16

O

= 1.2489
1.2489

F
1.8787

1.2489

O

= Fe O
1.50

íkuÚke yýwMkqºk Fe
2
O

3

48. (A)

44 økúk{ CO
2
 = 12 økúk{ ‘C’

 2.64 økúk{ CO
2
 =

2.64 12

44

 økúk{

 1.8 økúk{ fkçkorLkf ÃkËkÚko

=
2.64 12

44

 økúk{ fkçkoLk
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 100 økúk{ fkçkorLkf ÃkËkÚko = 12 2.64 100

44 1.8

 


  = 40 %

íkuðe s heíku, % H = 6.66

 % O = 100 – (40 + 6.66)
= 53.33

40
12

C 6.66
1

H 53.33
16

O

= 3.33
3.33

C 6.66
3.33

H 3.33
3.33

O

= CH
2
O

51. (A)

Zn + H
2
SO

4
 ZnSO

4
 + H

2

Zn + 2NaOH  + 2H
2
O

Na
2
 [Zn(OH)

4
] + H

2

52. (A)

Ag
2
CO

3(s)
 2Ag

(s)
  +  CO

2(g)
 +

1

2
 O

2(g)

276 økúk{ 108 × 2 økúk{
 2.76 økúk{ = 2.16 økúk{

53. (A)

2 r÷xh ÿkðý{kt 0.02 {ku÷ Br– ykÞLkku yLku
0.02 {ku÷ SO

4
2– ykÞLkku hnu÷kt Au.

 1 r÷xh r{©ý X{kt 0.01 {ku÷ Br– yLku 0.01

{ku÷ SO
4

2– ykÞLkku Au.
 Y = 0.01 {ku÷ AgBr

Z = 0.01 {ku÷ BaSO
4

54. (C)

C
2
H

4
  +  3O

2
 2CO

2
  +  2H

2
O

28 økúk{ 96 økúk{
 2.8 rføkúk (?)

= 9.6 rføkúk
55. (D)

2 {ku÷ çkuÂLÍLk = 15 {ku÷ O
2

 0.5 {ku÷ çkuÂLÍLk = 3.75 {ku÷ O
2

STP yu 1 {ku÷ = 22.4 r÷xh
3.75 {ku÷ = 84 r÷xh

60. (D)

1.2 {ku÷ NaCl = 70.2 økúk{ NaCl

% w/w =
70.2 100

1070.2



   = 6.56
62. (B)

2MnO
4

– + 6H+ + 5 SO
3

2–

   2Mn2+ + 5 SO
4

2– + 3H
2
O

5 {ku÷ SO
3

2– ykÞLk = 2 {ku÷ MnO
4

– ykÞLk

 1 {ku÷ SO
3

2– ykÞLk = 2

5
{ku÷ MnO

4
– ykÞLk

64. (D)

PbO + 2HCl    PbCl
2
 + H

2
O

PbOLke {ku÷ MktÏÞk =
6.5

22.3
 = 0.029

HClLke {ku÷ MktÏÞk =
3.2

36.5
 = 0.087

ynª PbO Mker{ík «r¢Þf Au.
 1 {ku÷ PbO = 1 {ku÷ PbCl

2

 0.029 {ku÷ PbO = 0.029 {ku÷ PbCl
2

65. (B)

2MnO
4

– + 5C
2
O

4
2– + 16H+

 2Mn2+ + 10CO
2
 + 8H

2
O

5 {ku÷ C
2
O

4
2– = 2 {ku÷ MnO

4
–

 1 {ku÷ C
2
O

4
2– =

2

5
{ku÷ MnO

4
–

= 0.4 {ku÷ MnO
4

–

70. (D)

{ku÷krhxe = 98 1.8 10

98

 
 = 18 M

nðu, M
1
V

1
 = M

2
V

2

18 V
1
 = 0.1 × 1

 V
1
 =

0.1

18
r÷xh

    = 5.55 r{r÷
71. (D)

3BaCl
2
 + 2Na

3
PO

4
 Ba

3
 (PO

4
)
2
 + 6NaCl

ynª Na
3
PO

4
Mker{ík «r¢Þf Au.

íkuÚke 2 {ku÷ Na
3
PO

4
 = 1 {ku÷ Ba

3
 (PO

4
)
2

íkku, 0.2 {ku÷ Na
3
PO

4
 = 0.1 {ku÷ Ba

3
 (PO

4
)
2
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73. (B)

r{©ýLkku yýw¼kh 2 × 38.3 = 76.6

r{©ýLke {ku÷ MktÏÞk = 100

76.6
(i)

Äkhku fu 100 økúk{ r{©ý{kt ‘x’ økúk{ NO
2

Au.

 NO
2

Lke {ku÷ MktÏÞk = x
46

(ii)

yLku N
2
O

4
Lke {ku÷ MktÏÞk = 100 x

92
- (iii)

Mk{efhý (i), (ii) yLku (iii) ÃkhÚke
x 100 x 100
46 92 76.6

-+ =

 x = 20.1 økúk{

 NO
2

Lke {ku÷ MktÏÞk = 20.1

46
 = 0.437 {ku÷

75. (C)

MktÞkusLkLkwt Mkqºk = M
3
 N

2

íkuÚke MktÞkusLk{kt LkkRxÙkusLkLke MktÞkusfíkk = 3

 LkkRxÙkusLkLkku íkwÕÞ¼kh =
14

3

nðu, 28 økúk{ LkkRxÙkusLk 72 økúk{ Äkíkw MkkÚku MktÞkuòÞ
Au.


14

3
økúk{ LkkRxÙkusLk 14 72

3 28


  = 12 økúk{ Äkíkw

MkkÚku MktÞkuòÞ.
 ÄkíkwLkku íkwÕÞ¼kh = 12

 ÄkíkwLkku Ãkh{kýw¼kh = íkwÕÞ¼kh × MktÞkusfíkk
       = 12 × 2

       = 24

76. (D)

{ku÷kr÷xe =
{ku÷krhxe

yýw¼kh {ku÷krhxe
  1000

(1000 d) – (  )
X

X

=
3 1000

(1000 1.25) (158 3)


  

= 3.865m

Na
2
S

2
O

3
   2Na+ + S

2
O

3
2–

 Na+ Lke {ku÷kr÷xe = 2 × 3.865 = 7.73

S
2
O

3
2– Lke {ku÷kr÷xe = 3.865

77. (A)

CuCO
3
  +  H

2
SO

4
  CuSO

4
 + H

2
O + CO

2

123.5 økúk{ 98 økúk{
yk{, 123.5 økúk{ CuCO

3
 = 98 økúk{ H

2
SO

4

 0.5 økúk{ CuCO
3
 = 0.3967 økúk{ H

2
SO

4

nðu, fË =
0.3967 1000

98 0.5


  = 8.097 r{r÷

78. (C)

3Pb(NO
3
)
2
 + Cr

2
(SO

4
)
3

   3PbSO
4(s)

 + 2Cr(NO
3
)
3

Pb(NO
3
)
2

Lkk r{r÷{ku÷ = 45 × 0.25 = 11.25

Cr
2
(SO

4
)
3

Lkk r{r÷ {ku÷ = 25 × 0.1 = 2.5

íkuÚke Cr
2
(SO

4
)
3

LkeÃksLkk sÚÚkk {kxu rLkýkoÞf çkLkþu.
2.5 r{r÷ {ku÷ Cr

2
(SO

4
)
3

{ktÚke 7.5 r{r÷ {ku÷
PbSO

4
çkLkþu.

 yðûkurÃkík Úkíkk PbSO
4

Lkk {ku÷ 7.5 × 10–3

Pb(NO
3
)
2

Lkk «r¢Þk ÃkkBÞk ðøkhLkk r{r÷ {ku÷
= 11.25 – 7.50 = 3.75

 Pb(NO
3
)
2

Lke {ku÷krhxe = 3.75

70

= 0.0536 M

81. (A)

Mg2+  +  Na
2
CO

3
   MgCO

3
 + 2Na+

1 økúk{ íkwÕÞ       1 økúk{ íkwÕÞ
Mg2+ Lkk 1 økúk{ íkwÕÞ = 12 økúk{ Mg2+ = 12000

r{ økúk{ Mg2+

nðu, 12000 r{ økúk{ Mg2+  1000 r{r÷ íkwÕÞ
Na

2
CO

3

 1 r{ økúk{ Mg2+  1 r{r÷ íkwÕÞ Na
2
CO

3

82. (A)

H
2
SO

4
Lkk r{r÷ íkwÕÞktf = NaOH Lkk r{r÷

íkwÕÞktf
 H

2
SO

4
Lkku{kor÷xe = 32.96

 H
2
SO

4
Lkwt Ë¤ = 8.0752 økúk{

 ½Lkíkk = 8.0752

5
 = 1.615 økúk{/r{r÷

 þwØíkk = 1.615

1.8
 × 100 = 89.72%
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85. (B)

n
n N+  = 0.2  N

n N+  = 0.8

 n
N

 = 0.25


6 6

6 6

C H

C H

n M

W


 = 0.25


6 6C H

n 0.25
W 78

=


6 6C H

n 1000 1000 0.25
W 78
   = 3.2

86. (C)

r{©ýLke Lkku{kor÷xe = 64 34V
2000
+ ,

ßÞkt V = H
2
SO

4
Lkwt fË

Na
2
CO

3
.10H

2
O Lke Lkku{kor÷xe = 10

143

nðu, N
1
V

I
 = N

2
V

2

64 34V
2000
+ × 30 =

10

143
 × 42.9

 V =
68

17

 17 M H
2
SO

4
Lkk r{r÷ íkwÕÞktf=34×

68

17
= 136

 H
2
SO

4
Lkk íkwÕÞktf =

136

1000
 = 0.136

 SO
4

2– Lkk íkwÕÞktf = 0.136

 SO
4

2–Lkwt Ë¤ = 0.136 × 48

= 6.528 økúk{
89. (C)

Äkhku fu «kuÃkuLkLkwt fË = V r÷xh
 çÞwxuLkLkwt fË = (3 – V) r÷xh

C
3
H

6
  +  5O

2
 3CO

2
  +  4H

2
O

V        5V 3V    4V

C
4
H

10
  +

13

2
 O

2
 4CO

2
  +  5H

2
O

3–V
13

2
 (3 – V) 4(3 –V)5(3 –V)

nðu, WíÃkLLk ÚkÞu÷k CO
2

Lkwt fË = 10 r÷xh
 3V + 4(3 – V) = 10

 V = 2 r÷xh

íkuÚke çÞwxuLkLkwt xfkðkh «{ký =
1

3
 100 = 33.33%

90. (D)

Äkhku fu nkRzÙkusLkLkwt Ë¤ = 1 økúk{
 fkçkoLkLkwt Ë¤ = 10.5 økúk{

C Lkk {ku÷ : H Lkk {ku÷ =
10.5

12
 :

1

1

= 0.875 : 1

= 0.875 × 8 : 1 × 8

= 7 : 8

íkuÚke nkRzÙkufkçkoLkLkwt «{ký Mkq[f Mkqºk = (C
7
H

8
)
n

nðu, PV = mRT
M

ÃkhÚke

M = 91.8

íkuÚke n =
yýw¼kh

«{kýMkq[f Mkqºk¼kh  =
91.8

92
 1

 yýwMkqºk C
7
H

8

•

2. ÿÔÞ yðMÚkkyku

27. yuf Äkíkw-MVrxfLke ½Lkíkk 19.3
økúk{

½Lk Mku{e
 Au. òu íku

ÄkíkwLkku Ãk. ¼kh 197
økúk{
{ku÷

 nkuÞ yLku íku ÄkíkwLkw t

MVrxfefhý fcc «{kýu Úkíkwt nkuÞ, íkku íkuLke Ãkh{kýw-
rºkßÞk ykÃku÷{ktÚke fux÷e ÚkkÞ ?

½Lk V÷f furLÿík (ccp yÚkðk fcc) yuf{ fku»k {kxu a =

2 2·r   a3 = 16 32·r  yLku Z = 4

½Lkíkk d = 3
Z M

N a

´
´

 19.3 = 23 3
4 197

6.022 10 16 2 r


  
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 r3 = 23

4 197

19.3 6.022 10 16 2


  

= 3.0 × 10–24

 r = 1.44 × 10–8 Mku{e = 144 pm

28. ½Lkíkk d =
3

Z M

N a




 ík¥ðLkku {ku÷h¼kh

M =
3d N a

Z
 

=
23 8 37.2 6.022 10 (2.88 10 )

2

   

= 51.787
økúk{
{ku÷

51.787 økúk{ ík¥ð{kt Ãkh{kýwLke MktÏÞk = 1 {ku÷

= 6.022 × 1024

208 økúk{ ík¥ð{kt Ãkh{kýwLke MktÏÞk

=
23208 6.022 10

51.787

 
 =

økúk{
½Lk Mku{e

 = 2.418 × 1023

29. Al ½Lk yuf{fku»kLke ÄkhLke ÷tçkkE 405 pm Au. íkuLke

½Lkíkk 2.7
økúk{

½Lk Mku{e
 Au, íkku AlLkku yuf{fku»k ......

Au. (Ãk. ¼kh : Al = 27
økúk{
{ku÷

)

½Lkíkk d = 3
zM

Na

Z =
3dNa

M

   =
23 10 32.7 6.022 10 (405 10 )

27

   
 = 4.0

AlLkk yuf{ fku»k ËeX Ãkh{kýw MktÏÞk = 4 nkuðkÚke íkuLkku
yuf{ fku»k V÷f furLÿík ÚkkÞ.

P

Q

R

32.

nehkLke MVrxf h[Lkk{kt fkçkoLk Ãkh{kýwyku fcc h[Lkk{kt
økk uXðkÞu÷k nkuÞ Au. WÃkhktík yuf{ fku»kLkk [kh
ytík:rðfýo Ãkh ykðu÷k ykX [íkw»V÷feÞ rAÿku{ktÚke
yufktíkhu ykðu÷k [kh [íkw»V÷feÞ rAÿku{kt (Ëhuf
ytík:rðfýo Ãkh ykðu÷kt çku [íkw»V÷feÞ rAÿ{ktÚke yuf
[íkw»V÷feÞ rAÿ{kt) yuf-yuf fkçkoLk Ãkh{kýw økkuXðkÞu÷ku
nkuÞ Au.

 nehkLkk yuf{ fku»k ËeX Ãkh{kýwLke MktÏÞk Z =

nehkLkk yuf{ fku»k{kt ytík rðfýoLke ÷tçkkE PR

= 3·a

C – C çktÄ÷tçkkE = PQ = 3·a
4

 154.48 pm

 a =
154.48 4

3


 = 356.75 pm

33. fkuE Ãký MVrxf «ýk÷eLkk yuf{ fku»kLkwt ½™V¤

V = abc[1 – cos2 – cos2– cos2y

+ 2cos . cos. cosy]1/2

= a3 [1 – cos260o – cos260o – cos260o

+ 2cos60o . cos60o . cos60o]1/2

= a3 [1 – 3cos260o + 2cos360o]1/2

= a3 [1 – 3 ×
1

4
 + 2 ×

1

8
]1/2 =

3a
2
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34. nehkLkk yuf{ fku»k{kt ytík:rðfýoLke ÷tçkkE

PR = 3·a

C – C çktÄ÷tçkkE = PQ =
3·a
4

 = 2r

 a = 8r
3

 yuf{ fku»kLkwt fË v = a3 =
3512r

3 3
 nehkLkk yuf{

fku»k ËeX Ãkh{kýwLke MktÏÞk Z = 8

nehkLke Ãkì®føk-ûk{íkk

=

3 3

3 3

4 r 4 r100·Z· 100 8
3 3

a 512r
3 3

  


 
 
 

=  33.99  34.0 %

36. økku¤kyku P, Q, R, S Lkkt fuLÿkuLku òuzðkÚke  Mk{[íkw»V÷f
h[kÞ Au.

PQR Mk{çkksw rºkfkuý Úkþu yLku PQ = OR

= RP = 2r

Mk{çkksw rºkfkuý PQRLke {æÞøkk yLku ðuÄ PX

Au. G {æÞfuLÿ Au.

fkxfkuý PQX{kt mPQR = 60o

P

Q

R

 PX = PQsin 60o = 32r· 3·r
2
=

PG =
2 3·r2PX 2·r

3 3 3
= =

fkxfkuý SGP{kt SP = 2r yLku SG2 + PG2

= SP2

 SG2 = SP2 – PG2 = 4r2 –
2

2·r
3

 
 
 

= 4r2 –
24r

3
 =

28r
3

 SG =
2 2·r

3

nðu nuõÍkøkkuLk÷ yuf{ fku»k {kxu c = MG = 2SG

= 2 ×
2 2·r

3
 = 4

2

3
. r

40. Lk¤kfkhLke Ÿ[kE l nkuÞ, íkku c = 2l Úkþu íkÚkk
a = b = 2r Úkþu.

 yuf Lk¤kfkhLkwt ½LkV¤ X = r2l

nðu yuõÍkøkkuLk÷ õ÷kuÍÃkuf h[LkkLkk yuf{ fku»k
{kxu yuf{ fku»k ËeX Lk¤kfkh (Ãkh{kýw)Lke MktÏÞk
z = 6

nuõÍkøkkuLk÷ õ÷kuÍÃkuf h[LkkLkk yuf{ fku»kLkwt
½LkV¤

Q

P

G

S

R

a

c

M

120o
X
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V = 3a2c . sin60o = 3 × 4r2 × c ×
3

2

= 26 3r × c = 26 3r  × 2l = 12 23r · l

nuõÍkøkkuLk÷ õ÷kuÍÃkuf h[LkkLke Ãkì®føk-ûk{íkk

= 100·Z·x
V

 =
2

2
100 6 r l

12 3r ·l

 

=
100 6 3.14

12 3

 
 = 90.64 %

42.

ykf]rík{kt ËþkoÔÞk «{kýu xÙkÞøkkuLk÷ MVrxf
h[LkkLkk MkkiÚke ÷ktçkk rðfýoLke ÷tçkkE = AD Au.
 ABC{kt AB = BC = a yLku mABC

= 120o

rºkfkuýr{ríkLkk cosine rLkÞ{ {wsçk cos 120o

=
2 2 2a a AC

2a·a
+ - 

2 2

2
1 2a AC
2 2a

-- =

 – a2 = 2a2 – AC2

 AC2 = 3a2  AC = 3a

 ACD{kt AC = 3a , CD = a yLk u
mACD = (p + 90o)

rºkfk uýr{ríkLkk cosine rLkÞ{ {wsçk cos

( + 90o) =
2 2 2a ( 3a) AD

2 3a·a

 

 – sin () =
2 2

2
a AD

2 3a

-

nðu økkrýríkf heíku (rÚkÞhe{kt Mk{òðu÷ Au.)

(90 )o

120o3a

(  )

6a

(    + 90 )o

A B

C

D

a

a

a

2 2 2
2

2

1 cos cos cos 2cos ·cos ·cos
cos

sin

   

=
2 0 2 0 2 0 0 0 0

2 0

1 cos 60 cos 60 cos 60 2cos60 ·cos60 ·cos60

sin 60

   

2 0 3 0

2 0

1 3cos 60 2cos 60

sin 60

  

=

2 3

2

1 1 3 11 3 2 1 22 2 4 4
3 33
42

            
 

 
  

 sin2  = 1 – cos2p = 1 –
2 1

3 3


ykÚke, sin  =
1

3

nðu, – sin () =
2 2

2
4a AD

2 3a

-

íkuÚke –
2 2

2
1 4a AD
3 2 3a

-=

yk{, 2a2 = 4a2 – AD2

 AD2 = 6a2 íkuÚke AD = 6a

43. Äkíkw ykìõMkkRzLkwt Mkqºk = 1 11 2
3 4

A B
 

 O = AA
2
B

2
O

6

45. Äkíkw ykìõMkkRzLkwt Mkqºk = 1 11 2
3 4

A B
 

 O = AA
2
B

2
O

6

2(a) + 3(b) + 6(–2) = 0

2a + 3b = 12Lkwt Mk{kÄkLk fhíkku rðfÕÃk (d) + 3,

+ 2 Au.
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49. ccp h[Lkk{kt økkuXðkÞu÷k ykìõMkkRz ykÞLkku O2–Lke

yuf{ fku»k ËeX MktÏÞk = 4

[íkw»V÷feÞ rAÿ{kt økkuXðkÞu÷k Äkík ALkk ÄLk ykÞLkkuLke

yuf{ fku»k ËeX MktÏÞk = 8

y»xV÷feÞ rAÿ{kt økkuXðkÞu÷k Äkíkw BLkk ÄLk ykÞLkkuLke

yuf{ fku»k ËeX MktÏÞk 4

ykÚke òu 100 % ÷urxMk ®çkËwyku Ãkh ½xf fýku nksh

nkuÞ, íkku MktÞkusLkLkwt Mkk{kLÞ heíku Mkqºk : A
8
B

4
O

4

MktÞkusLkLkwt ykÃku÷ Mkqºk A
3
BO

3
 Au. íku{kt ykìõMkkRz

ykÞLkku O2–Lke MktÏÞk 4 fhðk MkqºkLku 4

3
 ðzu økwýíkk

{¤íkwt Mkqºk : A
4

B 4

3

O
4

nðu, 8 [íkw»V÷feÞ rAÿ{ktÚke Äkíkw ALkk ÄLk ykÞLkku

îkhk hkufkÞu÷ rAÿkuLke MktÏÞk = 4

 Äkíkw ALkk ÄLk ykÞLkku îkhk hkufkÞu÷ [íkw»V÷feÞ

rAÿkuLkwt xfkðkh «{ký =
100 4

8


= 50 %

4 yüV÷feÞ rAÿ{ktÚke Äkíkw BLkk ÄLk ykÞLkku

îkhk hkufkÞu÷ rAÿkuLke MktÏÞk =
4

3

 Äkíkw BLkk ÄLk ykÞLkku îkhk hkufkÞu÷ y»xV÷feÞ

rAÿkuLkwt xfkðkh «{ký =
100 4

4 3


 = 33.33 %

50. yuf{ fku»kLke ÄkhLke ÷tçkkE = a ytffurLÿík rAÿLke

rºkßÞk = r

yuf{ fku»kLkk ytík rðfýoLke ÷tçkkE = 3a

 2(R + r) = 3a yLku a = 2R

ykÚke 2(R + r) = 3  (2R)

 R + r = 3R yk{   r = ( 3  – 1) R

 3
r

R
  – 1 = 1.732 – 1 ykÚke r

R
 = 0.732

 ytík:furLÿík rAÿ h[Lkk {kxu rºkßÞk økwýku¥kh r
R

= 0.732

  ytík:furLÿík rAÿLke rºkßÞk = r = 0.732 × R =

0.732 × 180 = 131.76 pm

51. ½Lk ytík:furLÿík MVrxf ÷urxMk h[Lkk{kt økkuXðkÞu÷k

økku¤kyku ðå[u WËT¼ðíkk rAÿ yLku ytík:furLÿík MVrxf

÷urxMk h[Lkk{kt økkuXðkÞu÷k økku¤kLke rºkßÞkLkku økwýku¥kh

rÚkÞhe{kt Mk{òÔÞk «{kýu -

r
R

 = 0.291 r = 0.291 × R = 0.291 × 180

= 52.38 pm

a

2 (R + r)
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R
M

N

Y

Y

Q

P

m

m

b

c

a

58.
K

Cl

r

r

+

-
= 0.74 yLku Na

Cl

r

r

+

-
= 0.55 ykÃku÷ Au.

NaClLke MVrxfh[Lkk FCC Au {kxu KClLke MVrxfh[Lkk

Ãký FCC Au.

{kxu çktLku{kt Éý ykÞLkku FCC h[Lkk{kt økkuXðkÞu÷k

Au. ykÚke íku{Lkk yuf{ fku»kLke ÷tçkkE a = 2(r+ + r–)

Úkþu.

KCl yLku NaCl yuf{ fku»kLke ÄkhLke ÷tçkkELkku økwýku¥kh

=

K

KCl K Cl Cl

NaCl Na Cl Na

Cl

r
1

2(r r ) ra 0.74 1 1.74
a 2(r r ) r 0.55 1 1.55

1
r

+

+ - -

- +

-

++ += = = =
+ +

+

= 1.226

60. Éý ykÞLkku fcc h[Lkk{kt nkuÞ íkuLkk yuf{ fku»kLke ÄkhLke

÷tçkkE  a =
4(r r )

3

+ -+

fcc h[Lkk{kt økkuXðkÞu÷k çku Éý ykÞLkkuLkkt fuLÿku ðå[uLkwt

÷½wík{ ytíkh = íkuLkk yuf{ fku»kLkk V÷fLkk rðfýoLke

÷tçkkELkwt yzÄwt {qÕÞ

=
4(r r )2a a 4 205

2 2 6 6

+ -+ ´= = =

= 334.76 pm

62. O = Éý (S2–) ykÞLk O = ÄLk ykÞLk (Zn2+)

P, R, M yLku N ÄLk ykÞLkÚke çkLku÷e Mk{[íkw»V÷feÞ
rAÿ h[Lkk{kt økkuuXðkÞu÷ Éý ykÞLk X Au. yk s heíku
[kh ÄLk ykÞLkÚke çkLku÷k Mk{[íkw»V÷feÞ rAÿ{kt
økkuXðkÞu÷ Éý ykÞLk Y Au.
XRP yLku QYP Mk{rî¼ws rºkfkuý Úkþu yLku
íku{kt RP = PQ = m

RX = PX = PY + YQ = r+ + r– Úkþu.
íkÚkk m R  P = mPYQ = 1090 28’ = cos–1

1

3
   

Cosine rLkÞ{ «{kýu cos(m R  P) =

2 2 2RX PX R
2·RX·PX
+ - P

 cos (cos–1
1

3
    ) =

2 2

2
2XR m

2XR

-

ykÚke
2 2

2
2XR m

2XR

-

 – 2XR2 = 6XR2 – 3m2

 8XR2 = 3m2 íkuÚke m2 =
8

3
 XR2.   ... (1)

PQR Mk{rîçkksw rºkfkuý Úkþu yLku íku{kt RQ = c,

RP = PQ = m

íkÚkk mRPQ = 109028’ = cos–1
1

3
   

Cosine rLkÞ{ «{kýu cos (mRPQ)

=
2 2 2RP PQ RQ

2·RP·PQ
+ -
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 cos (cos–1
1

3
    ) =

2 2

2
2m c

2m

-

yk{, 1

3
  =

2 2

2
2m c

2m

-

 –2m2 = 6m2 – 3c2 ykÚke 8m2 = 3c2 íkuÚkec2

=
8

3
 m2 ... (2)

Ãkrhýk{ (1) yLku (2) ÃkhÚke c2 =
8 8

3 3
  XR2

íkuÚke c =
8

3
 XR Ãký XR = r+ + r– nkuðkÚke

c =
8

3
 (r+ + r–)

 c =
8

3
 (74 + 29.7) =

8 103.7

3



= 276.53 pm

71. Äkhku fu íku{k Fe2+ ykÞLkkuLkku ytþ = x

 íku{kt Fe3+ ykÞLkkuLkku ytþ = 0.95 – x nþu.
 Äkíkw ykìõMkkRzLkwt Mkqºk : Fe

x
2+Fe3+

(0.95–x)O
2–

MktÞkusLk rðãwíkeÞ heíku íkxMÚk nkuðkÚke íku{kt hnu÷
ykÞLkkuLkk ykìÂõMkzuþLk-yktfLkku Mkhðk¤ku þqLÞ
Úkþu.

 2x + 3 (0.95 – x) + (– 2) – 0  x = 0.85

 Fe2+ ykÞLkLkk xfk =
100 0.85

0.95


= 89.47

%  89.5 yLku
Fe3+ ykÞLkLkk xfk = 100 – 89.5 = 10.5 %

72. Äkíkw ykìõMkkRzLkwt yýwMkqºk M
0.98

O {¤u÷ Au. Äkíkw M
íkuLkk ykìõMkkRz{kt M2+ yLku M3+ ykÞLk MðYÃku Au.
Äkhk u fu M3+ ykÞLk x {ku÷ yLku M2+ ykÞLk
(0.98 – x) {ku÷ Au.
 Äkík w yk ìõMkkRzLk w t  Mk qºk (ík¥ðÞk uøkr{rík)

Fe
x

3+M2+
(0.98-x)

O2– Úkþu.

MktÞkusLk rðãwíkeÞ heíku íkxMÚk nkuðkÚke, íku{kt hnu÷
ykÞLkkuLkk ykìÂõMkzuþLk-yktfLkku Mkhðk¤ku þqLÞ
Úkþu.

 3x + 2(0.98 – x) – 2 = 0 ykÚke 0.04 M3+

ykÞLkLkk xfk =
0.04 100

0.98


 = 4.08 %

ðkÞw-yðMÚkk

1. çkkìR÷Lkk rLkÞ{ «{kýu P
1
V

1
 = P

2
V

2

P
1
 = 200 r{r÷çkkh

P
2
 = ?

V
1
 = 100 r{r÷

V
1
 = 1 r÷xh = 100 r{r÷

 P
2

=
1 1

2

P V

V  =
200 100

1000



= 20 r{r÷çkkh
yÚkðk

2.
1 2

1 2

d d

P P
= P

1
 = 1 çkkh d

1
 = 2.5

P
2
 = 0.5 çkkh d

2
 = ?

d
2
 =

1 2

1

d P

P  =
2.5 0.5

1


 = 1.25

3. T
1
 = 400 K V

1
 = 4 r÷

T
2
 = ? V

2
 = 2 r÷

1 1

2 2

V T

V T
=  T

2
=

1 2

1

T V

V

=
400 2

4


= 200 k

T
2
 = – 73oC

4. T
1
 = 27oC = 300 K

T
2
 = 77oC = 350 K

1 1

2 2

T P

T P
=

P
1
 = 1 çkkh

P
2
 = ?

 P
2
 =

1 2

1

P T

T  =
1 350

300


 = 1.17 çkkh
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5. T
1
 = 400 K T

2
 = ?

P
1
 = 4 çkkh P

2
 = 5 çkkh

T
2
 = 1 2T P

4
 =

400 5

4


 = 500 K = 227 = C

6. T
1
 = 300 K T

2
= 273 K

V
1
 = 200 ml P

2
 = 1 çkkh

P
1
 = 1.75 bar V

2
 = P

1 1 2 2

1 2

T V T V

T T
=  V

2
 =

1 1 2

1 2

T V T

T P

= 1.23 çkkh
7. V = 2 r÷xh

n = 0.1
T = 300 K
R = 0.08314 r÷xh çkkh {ku÷ –1 fì –1

P
r
 = nRT

P = nRT
V

 =
0.1 0.08314 300

2

 
 = 1.23 çkkh

8. T = 350 K
n = ?
V = 500 ml
P = 125 çkkh

n = PV
RT

 =
125 0.5

0.08314 350


  = 2.15

9. T = 400 K

P = dRT
M

 =
0.8 0.0831 400

20

 

d = 0.8 økúk/r÷
M = 20 u = 1.33 çkkh

10. 6.022 × 1021 yýwyku = 0.01 {ku÷ = n
T = 273 K
P = 1 çkkh
PV = nRT

V = nRT 0.01 0.0831 273
P 1

 

   = 0.224 r÷
11. P

1
 = 1 çkkh V

1
 = V

P
2
 = ? V

2
 =

4

V

P
1
V

1
 = P

2
V

2

 P
2
 =

1 1

2

P V

V  =
1 V

V
4


 4 bar

12. N
2

Lkk {ku÷  =
14

28
 =

1

2

O
3

Lkk {ku÷ =
36

48
 =

3

4

2

3

N

O

V

V  =
N2  Lkk {ku÷
  Lkk {ku÷O3

 =

1
2
3
4

 =
2

3

2

3

N

O

V

V  =
2

3
 3 VN

2
 = 2VO

3

13. ÷ef ÚkE Lkef¤e økÞu÷k N
2
Lkwt Ëçkký = 4 – 2.36 =

1.64 ðkíkk
PV = nRT

n = PV
RT

yÚkðk W
M

 = PV
RT

 W = MPV
RT

W =
28 1.64 10

0.082 300

 
  = 18.7 økúk{

14. P = dRT
M

P = 2 ðkíkk

 d = PM
RT

T = 300 K

d =
2 16

0.082 300


  = 1.3 S/L M = 16

24. Äkhku fu H
2
 yLku CH

4
Lkwt Ë¤ = 16 økúk{

 H
2
 Lkk {ku÷ =

16

16
 = 8

CH
4
 Lkk {ku÷ =

16

16
 = 1

H
2

Lkku {ku÷ ytþ = 2H Lkk {ku÷
fw÷ {ku÷

  =
8

9

fw÷ {ku÷ = 9

H
2
 Lkwt yktrþf Ëçkký = H

2
Lkku {ku÷ ytþ x

fw÷ Ëçkký

=
8

9
P
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25. P = (n
A
 + N

B
 + n

C
) RT

r

= (4 + 4 + 2) × 0.082 × 300
5

= 50 çkkh
27. suLkk {ku÷ ðÄkhu íkuLkku {ku÷ ytþ ðÄkhu, íkuÚke yktrþf

Ëçkký ðÄkhu. H
2
Lkk {ku÷ ðÄkhu Au.

 H
2
 Lkwt yktrþf Ëçkký ðÄkhu

30. V
N2

 = 50 ml M
N2

 = 28

V
x
 = 70 ml M

x
 = ?

N2

N2 x

MVx
V M

=

70 28
50 M x



 M
x
 = 14.3 økúk{ / {ku÷

35. CaCO
3
 Lkwt ykÂÛðÞ Ë¤ = 100 økúk{ / {ku÷

CaCO
3
 Lkk {ku÷ = 50

100  = 0.5

CaCO
3
 Lkk yýwykuLke MktÏÞk

= 0.5 × 6.022 × 1023

= 3.011 × 1023

yuf yýw CaCO
3
 {kt fw÷ Ãkkt[ Ãkh{kýwyku

 fw÷ Ãkh{kýwykuLke MktÏÞk = 3.011 × 1023 × 5

= 15.055 × 1023

37. T = 273 K W = ?

P = 1 çkkh M = 2 økúk{ {ku÷–1

V = 2.24 r÷

PV = W
M  RTT

 W = PVM
RT  = 1 × 2.24 × 2

0.0831 × 273

N = 0.2 økúk{

38. N
2
 Lkk {ku÷ 14

28
 = 0.5

STP yu 1 {ku÷ ðkÞwLkwt fË = 22.4 r÷
 0.5 {ku÷ ðkÞwLkwt fË = 11.2 r÷

40. PV = nRT òu n Lkwt {qÕÞ ðÄkhu íkku fË ðÄkhu.

V = n RT
P ynª Ë¤ Mk{kLk nkuðkÚke suLkw t

ykÂÛðÞ Ë¤ ðÄkhu íkuLkk {ku÷ ykuAk suLkwt fË Ãký
ykuAwt. HILkwt ykÂÛðÞ Ë¤ ðÄkhu {kxu íkuLkwt fË ykuAwt.

•

3. Ãkh{kÂÛðÞ çktÄkhý
7. (ÃkhkðíkoLk yLku ðr¢¼ðLk «fkþLke íkhtøk«f]rík yLku

fý«f]rík çktLku îkhk Mk{òðe þfkÞ Au.
ÔÞíkefhý, rððíkoLk yLku Äúwrð¼ðLk {kºk «fkþLke
íkhtøk«f]rík îkhk Mk{òðe þfkÞ Au.
VkuxkuR÷urõxÙf yMkh {kºk «fkþLke fý«f]rík îkhk
Mk{òðe þfkÞ Au.) sðkçk : (B) VkuxkuR÷urõxÙf yMkh

6. (ÃkhkðíkoLk yLku ðr¢¼ðLk «fkþLke íkhtøk«f]rík yLku
fý«f]rík çktLku îkhk Mk{òðe þfkÞ Au.
ÔÞíkefhý, rððíkoLk yLku Äúwrð¼ðLk {kºk «fkþLke
íkhtøk«f]rík îkhk Mk{òðe þfkÞ Au.
VkuxkuR÷urõxÙf yMkh {kºk «fkþLke fý«f]rík îkhk
Mk{òðe þfkÞ Au.) sðkçk : (B) ÔÞíkefhý

17. þwØ Ãkkýe (H
2
O) Lkwt {ku÷h Ë¤ = 18 økúk{ {ku÷–1

18 økúk{ þwØ Ãkkýe (H
2
O) = 1 {ku÷ H

2
O {kt

R÷uõxÙkìLkLke MktÏÞk = 2 + 8 = 10 {ku÷
 36 økúk{ þwØ Ãkkýe (H

2
O){kt R÷uõxÙkìLkLke MktÏÞk

= 2 × 10 = 20 {ku÷ = 20 × 6.022 × 1023

= 1.2044 × 1025

21. økríkþe÷ fý MkkÚku Mktf¤kÞu÷k ÿÔÞ-íkhtøkLke íkhtøk÷tçkkE

= h
mv

økríkþe÷ fýLke økríkþÂõík E = 1
2  × mv2

ykÚke v2 = 2E
m

 V = 2E
m  yk ®f{íkLkk Mk{efhý{kt {qfíkk,

  =
h m

m 2E   =
h

2mE

28. R÷uõxÙkìLkLkwt Ë¤ 9.109 × 10–31 Au.

 =
h

2mE  =
–34

–31 –17
6.626 × 10

2 × 9.109 × 10  × 1.64 × 10

   = 1.2 × 10–10 m = 1.2 A0
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34. 400 nm = 400 × 10–9 {exh íkhtøk÷tçkkE Ähkðíkk

VkuxkuLkLke Qòo E

=
–34 8

–9
6.626 10 3.0 10hc

400 10
 


= 4.97 × 10–19 sq÷-VkuxkuLk–1

4.97 × 10–19 sq÷Qòo {u¤ððk sYhe VkuxkuLkLke

MktÏÞk = 1

 1 sq÷Qòo {u¤ððk sYhe VkuxkuLkLke MktÏÞk

= –19
1

4.97 10  = 2.01 ×1018

35.  =
–34 8

–16
6.626 10 3.0 10hc

E 1.5 10
  

   = 1.3252 × 10–9 m = 1.3250 ×10–7 cm

íkhtøk-ytf(rðfehý îkhk 1 Mku{e ytíkh fÃkkÞ íÞkhu

Mktf¤kÞu÷k íkhtøkkuLke MktÏÞk)

–7
1 1v

1.3252 10
 

  = 7546030 Mku{e–1

40. nkRÍLkçkøkoLkk rLkÞ{ yLkwMkkh x × p  h
4  yLku

p = m × v ykÚkex × m × v  h
4

nðu x = v ykÃku÷ Au. yk{ (x)2 × m  h
4

ykÚke (v)2 = (x)2  h
4 m

 v = x ×  h
2 m

41. nkRÍLkçkøkoLkk rLkÞ{ yLkwMkkh x × p  h
4

nðu x = p ykÃku÷ Au.

 (p)2 = (x)2  h
4

 v = x  h

2 

42. nkRÍLkçkøkoLkk rLkÞ{ yLkwMkkh

x × p  h
4 yLku p = m × v

 x × m × v  h
4

nðu v = 16x ykÃku÷ Au.

 16(x)2 × m  h
4

 (x)2  h
64 m  x  h

8 m

 v = 16x  2 h

m
 p = m × v

 p 
m 2 h

m


 p

2 hm



43. m Ë¤ Ähkðíkk økríkþe÷ yríkMkqû{ fýLkk ðuøkLke
yrLkrùíkíkkLkk yktfzkfeÞ {qÕÞ fhíkkt MÚkkLkLke

yrLkrùíkíkkLkwt yktfzkfeÞ {qÕÞ 1
4  økýwt Au, íkku íkuLkk

ðuøk{kLkLke ykuAk{kt ykuAe yrLkrùíkíkkLkwt yktfzkfeÞ
{qÕÞ ykÃku÷{ktÚke fÞwt nþu ?

nkRÍLkçkøkoLkk rLkÞ{ yLkwMkkh,

x × p  h
4 yLku p = m × v

 x × m × v  h
4
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nðu v = 4x ykÃku÷ Au.

 4(x)2 × m  h
4  (x)  h

16 m

 x  h

4 m
 v = 4x  h

m

 p = m × v  p  m h

m

 p =
hm

4 

47. n {e fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLkwt fkuýeÞ

ðuøk{kLk mvr = nh
2  = 4.22 × 10–34 sq÷ MkufLz

   n =
–344.22 × 10  × 2 ×
h

p

=
–34

–34
4.22 × 10  × 2 × 3.14

6.626 × 10
 = 3.99  4

 R÷uõxÙkìLk N fûkk{kt nþu.

50. çkkunh {kuz÷Lke «Úk{ fûkkLke rºkßÞk x Au. = a
o
 = x

çkkunh {kuz÷Lke fkuE Ãký fûkk (n{e fûkk)Lke rºkßÞk
= a

0
 × n2

 çkkunh {kuz÷Lke ºkeS fûkk (n = 3)Lke rºkßÞk
= a

0
 × 32 = x × 9 = 9x

çkkunh {kuz÷Lke fkuE Ãký fûkk (n{e fûkk){kt ¼ú{ý fhíkk
R÷uõxÙkìLkLke íkhtøk÷tçkkE () yLku ¼ú{ý {køkoLke
rºkßÞk (r)

ðå[uLkku MktçktÄ : 2r = n ykÚke = 2 r
n
p .

 çkkunh {kuz÷Lke ºkeS fûkk (n = 3){kt ¼ú{ý fhíkk

R÷uõxÙkìLkLke Ë-çkúkuøk÷e íkhtøk÷tçkkE = 2 × 9
3

x 

= 6x

51. = h
mv  yLku  = v

 v2 = h
m  v = h

m

53. n{e fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLkwt fkuýeÞ

ðuøk{kLk mvr = nh
2

 n{e fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLke

ÍzÃk v = nh
2 mr

 P (n = 6) fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLke

ÍzÃk v = 6h
2 mr  = 3h

πmr

54. n{e fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLkwt fkuýeÞ

ðuøk{kLk mvr = nh
2

 n{e fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLke

ÍzÃk v = nh
2 mr

 n = 2 fûkk{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLke

ÍzÃk v = nh
2 mr  = h

mr

   =
–34

–31 –10
6.626 × 10

3.14×9.11×10 ×2.12×10

 v = 1.1 × 106 ms–1

55.  = 3.6 Ao = 3.6 × 10–10 m, VkuxkuLkLkku ðuøk v = c =

3.0 × 108 ms–1

 = h
m v  m = h

vl

 VkuxkuLkLkwt Ë¤ m =
–34

–10 8
6.626 × 10

3.6×10 ×3.0×10

= 6.135 × 10–33 kg

56. ÃkkuxìrþÞ{ Ãkh{kýwLke ykÞLkefhý þÂõík E = 416

rf sq÷-{ku÷–1 = 23
416 × 1000
6.022×10  = 6.91 × 10–19 sq÷-

R÷uõxÙkìLk–1
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 ÃkkuxìrþÞ{ Ãkh{kýw{ktÚke R÷uõxÙkìLkLku {wõík fhðk
ykuAk{kt ykuAe 6.91 × 10–19 sq÷-R÷uõxÙkìs–1

QòoLke sYh Ãkzu.
 ÃkkuxìrþÞ{ Ãkh{kýwLku ykÃkðk{kt ykðíke Qòo
E  6.91 × 10–19 sq÷-R÷uõxÙkìLk–1 nkuÞ, íkku
R÷uõxÙkìLk {wõík ÚkkÞ.

 hc
l  6.91 × 10–19 sq÷-R÷uõxÙkìLk–1

  –19
hc

6.91 10

 
–34 8

–19
6.626 × 10 × 3.0 × 10

6.91 10

  2.877 × 10–7 {exh = 287.7 nm

58. r÷rÚkÞ{ Ãkh{kýwLke ykÞLkefhý þÂõík E = 520 rf

sq÷-{ku÷–1 = 23

520 × 1000
6.022 10

 = 8.635 × 10–19 sq÷-R÷uõxÙkìLk–1

 r÷rÚkÞ{ Ãkh{kýw{ktÚke R÷uõxÙkìLkLku {wõík fhðk
ykuAk{kt ykuAe 8.635 × 10–19 sq÷-R÷uõxÙkìLk–1

QòoLke sYh Ãkzu.
 r÷rÚkÞ{ Ãkh{kýwLku ykÃkðk{kt ykðíke Qòo
E  8.635 × 10–19 sq÷-R÷uõxÙkìLk–1 nkuÞ, íkku
R÷uõxÙkìLk {wõík ÚkkÞ.

 h  8.635 × 10–19 sq÷-R÷uõxÙkìLk–1

 
–198.635 × 10

h


–19

–34
8.635 × 10
6.626 × 10

   1.30 × 1015 s–1

60. Äkíkw{ktÚke R÷uõxÙkìLkLku WíMkŠsík fhðk {kxu sYhe VkuxkuLkLke
ykuAk{kt ykuAe ykð]r¥k 

0
 = 7.0 × 1014 s–1

ÄkíkwLke MkÃkkxe Ãkh ykÃkkík fhðk{kt ykðíkk VkuxkuLkLke
ykð]r¥k  = 1.0 × 1015 s–1

WíMkSoík R÷uõxÙkìLkLke økrík-þÂõík K = h ( – 
0
) =

6.626 × 10–34 × (1.0 × 1015 – 7.0 × 1014)

 K = 1.99 × 10–19 sq÷

61. Mkk urzÞ{ Ãkh{kýLkw t ykÞLkefhý fhðk 242 nm

= 242 × 10–9 {exh íkhtøk÷tçkkE Ähkðíkk rðrfhýLke
sYh Ãkzu Au.

 MkkurzÞ{ Ãkh{kýwLke ykÞLkefhý Qòo E = hc
l

=
–34 8

–9
6.626 × 10 × 3.0 × 10

242 10  = 8.21 × 10–19

sq÷-R÷uõxÙkìLk–1

 Mkk urzÞ{ Ãkh{kýwLke ykÞLkefhý Qòo

E =
–19 238.21 × 10 × 6.022 × 10

1000

= 494 rf sq÷-{ku÷–1

73. rðãwíkrð¼kh Lk¤e{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLk

{kxu n
2
 n

1
(n

2
 > n

1
) Mkt¢{ý {kxu 2 2

1 2

1 1–
n n Lkwt {qÕÞ

su{ ðÄkhu, íku{ WíMkŠsík VkuxkuLkLke ykð]r¥k ðÄkhu nkuÞ
Au.

2 1  Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 3– – –
1 4 4n n 1 2

    = 0.75

(MkkiÚke ðÄw {qÕÞ)

3 2  Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 5– – –
4 9 36n n 2 3

    = 0.139

4 3 Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 7– – –
9 16 44n n 3 4

    = 0.0486

5 4 Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 9– – –
16 25 400n n 4 5

    = 0.0225

74. rðãwíkrð¼kh Lk¤e{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLk

{kxu n
2
 n

1
 (n

2
 > n

1
) Mkt¢{ý {kxu 2 2

1 2

1 1–
n n Lkwt {qÕÞ

su{ ykuAwt íku{ WíMkŠsík VkuxkuLkLke íkhtøk÷tçkkE ðÄkhu
nkuÞ Au.
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2 1 Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 3– – –
1 4 4n n 1 2

    = 0.75

4 2  Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 3– – –
4 16 16n n 2 4

    = 0.1875

7 5  Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 24– – –
25 49 1176n n 5 7

  

= 0.0204 (MkkiÚke ykuAwt {qÕÞ)

6 4 Mkt¢{ý {kxu

2 2 2 2
1 2

1 1 1 1 1 1 5– – –
16 36 144n n 4 6

    = 0.0347

77. rðãwíkrð¼kh Lk¤e{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLkLkk
{ k x u n

2
 n

1
(n

2
 > n

1
) Mkt¢{ý {kxu

WíMkŠsík VkuxkuLkLke Qòo E = 2.18 × 10–18 ×

2 2
1 2

1 1–
n n
 
  

 = 2.18 × 10–18 × 1 2
1 1–
1 4
 
  

= 2.18 × 10–18 × 15
16  = 2.044 × 10–18 sq÷

78. rðãwíkrð¼kh Lk¤e{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLk
{kxu n

2
 n

1
 (n

2
 > n

1
) Mkt¢{ý {kxu

WíMkŠsík VkuxkuLkLke ykð]r¥k {kxu E = h = 2.18 ×

10–18 × 2 2
1 2

1 1–
n n
 
  

 = 2.18 × 10–18 × 2 2
1 1–
2 5
 
  

  =
–182.18 × 10

h
 × 21

100  =

–18

–34
2.18 × 10 × 21

6.626 × 10 × 100  = 6.91 × 1014 Hz

79. rðãíkrð¼kh Lk¤e{kt nkRzÙkusLk Ãkh{kýwLkk R÷uõxÙkìLk
{kxu n

2
 n

1
(n

2
 > n

1
) Mkt¢{ý {kxu

WíMkŠsík VkuxkuLkLke Qòo E = 2.18 × 10–18 ×

2 2
1 2

1 1–
n n
 
  

 = 2.18 × 10–18 × 2 2
1 1–
4 6
 
  

  = 2.18 × 10–18 × 5
144  = 7.57 × 10–20 sq÷

nðu E = hc

  = hc
E  =

–34 8

–20
6.626 × 10 × 3.0 × 10

7.57 × 10

= 2.63 × 103 nm

80. yuf R÷uõxÙk ìLk Ähkðíke «ýk÷e (H, He+) {kxu
R÷uõxÙkìLkLkk n

i
 n

f
 Mkt¢{ý {kxu Qòo VuhVkh

E = E
nf

 – E
ni

 × Z2
2 2
i f

1 1–
n n

 
 
  

 ykÞLkefhý Qòo

þkuÄðk {kxu n
i
 = 1, n

f
 = 


1
H-Ãkh{kýwLke ykÞLkefhý Qòo E – E

1
 =

R
H
 × (1)2

2 2
1 1–
1
 
    = R

H

2
He+Lke W¥kursík yðMÚkk{kt n fûkk{ktÚke (n

õðkìLx{ yðMÚkk{ktÚke) R÷uõxÙkìLkLku Ëqh fhðk ykÃkðe
Ãkzíke Qòo nkRzÙkusLk Ãkh{kýwLke ykÞLkefhý QòoLku
Mk{kLk Au yLku He+ {kxu z = 2


2
He+ Lke W¥k ursík yðMÚkk{kt n fûkk{ktÚke

(n õðkìLx{ yðMÚkk{ktÚke) R÷uõxÙkìLkLku Ëqh fhðk ykÃkðe
Ãkzíke Qòo.

E = E – E
n
 = R

H
 × (2)2

2 2
1 1–
n
 
    = R

H

 H
2

4 × R
n

 = R
H
 n2 = 4 n = 2

82. çkk{h ©uýe{kt WíMkŠsík {n¥k{ íkhtøk÷tçkkELkk {qÕÞ
{kxu n

1
 = 2, n

2
 = 3


max

=
H

h × c×36
R  × 5  =

–34 8

–18
6.626 × 10  × 3.0 × 10  × 36

2.18 × 10  × 5

= 6.565 × 10–7 m = 656.5 nm

83. ÃkkùLk ©uýe{kt WíMkŠsík LÞLkík{ íkhtøk÷tçkkELkk {qÕÞ
{kxu n

1
 = 3, n

2
 = 
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
min

 =
H

hc × c×9
R  =

–34 8

–18
6.626 × 10  × 3.0 × 10  × 9

2.18 × 10

= 8.206 × 10–7 m = 820.6 nm

84. ÷kÞ{Lk ©uýe{kt WíMkŠsík LÞqLkík{ ykð]r¥kLkk {qÕÞ {kxu
n

1
 = 1, n

2
 = 2


min

 = HR ×3
h × 4

 =
–18

–34
2.18 × 10 × 3

6.626 × 10  × 4
 = 2.4675 ×

1015 s–1

85. çkúufux ©uýe{kt WíMkŠsík LÞqLkík{ ykð]r¥kLkk {qÕÞ {kxu
n

1
 = 4, n

2
 = 5


min

 = HR ×9
h × 400

 =
–18

–34
2.18 × 10 × 9

6.626 × 10  × 400

       = 7.40 × 1013 s–1

86. VwLz ©uýe{kt WíMkŠsík LÞqLkík{ ykð]r¥kLkk {qÕÞ {kxu
n

1
 = 5, n

2
= 6


min

 = HR ×11
h × 36 × 25

 =
–18

–34
2.18 × 10 × 11

6.626 × 10  × 36 × 25

 = 4.02 × 1013 s–1

87. ÷kÞ{Lk ©uýe{kt WíMkŠsík {n¥k{ ykð]r¥kLkk {qÕÞ {kxu
n

1
 = 1, n

2
 = 


max

 = HR
h × 1

 =
–18

–34
2.18 × 10

6.626 × 10
 = 3.29 × 1015 s–1

88. nkRzÙkusLk ðýoÃkxLkk yÚko½xLk {kxu çkkunhu ykÃku÷e
yr¼Äkhýk «{kýu R÷uõxÙkìLkLkk n

2
 n

1
 Mkt¢{ý{kt

Úkíkku Qòo VuhVkh

E = En
1
 – En

2
 = R

H
 × Z2 × 2 2

2 1

1 1–
n n
 
  

sq÷
R÷uõxÙkìLk

n
1
 = 2, n

2
 = 5 yLku Z = 1 Úkþu.

E = 2.18 × 10–18 × 12 × 2 2
1 1–
5 2
 
  

sq÷
R÷uõxÙkìLk

=
–182.18 × 10 × (–21)

100

sq÷
R÷uõxÙkìLk

= – 4.578 × 10–19 sq÷
R÷uõxÙkìLk

91. nkRzÙk usLk Ãkh{kýw{kt R÷uõxÙk ìLk [kuÚke W¥kursík
yðMÚkk{ktÚke Lke[k QòoMíkhku{kt Mkt¢{ý fhu, íÞkhu
WíMksoLk ðýoÃkx{kt Ãkkhòtçk÷e rðMíkkh{kt, á~Þ
rðMíkkh{kt, Ãkkhhõík rðMíkkh{kt yLku fw÷ hu¾kykuLke
MktÏÞk yLkw¢{u sýkðku.
[kuÚke W¥kursík yðMÚkk = Ãkkt[{e fûkk (Ãkkt[{ku QòoMíkh)

([kuÚke W¥kursík yðMÚkk n = 5)

106. Ãkh{kýw-fuLÿ yLku P fûkkLke ðå[u ykðíke çkÄe s fûkk{kt
yuf (l = 0) fûkf ykðu÷e nkuÞ Au.
Ãkh{kýw-fuLÿ yLku P fûkkLke ðå[u ykðíke fûkkyku
K(n = 1), L(n = 2), M(n = 3), N(n = 4) yLku
O(n = 5) Au yux÷u fu fw÷ 5 fûkkyku Au yLku íku Ëhuf{kt
yuf (l = 0) fûkf ykðu÷e nkuÞ Au. {kxu l = 0 nkuÞ íkuðe
fûkfkuLke MktÏÞk 5 Úkþu.
nðu Ëhuf fûkf{kt ðÄw{kt ðÄw 2 R÷uõxÙkìLk ¼he þfkÞ
{kxu l = 0 nkuÞ íkuðk R÷uõxÙkìLkLke MktÏÞk = 5 × 2 = 10

109. yuf fhíkk ðÄw R÷uõxÙkìLk Ähkðíke «ýk÷e (Ãkh{kýw
yÚkðk ykÞLk) {kxu 2  n + l  5 nkuÞ íkuðe õðkìLx{-
yktf n yLku l Lke þõÞ òuz yLku fûkfkuLke MktÏÞk Lke[u
«{kýu Ëþkoðe þfkÞ.
n = 5, l = 0   5s fûkf   fûkfLke MktÏÞk = 1

n = 4, l = 0   4s fûkf   fûkfLke MktÏÞk = 1

n = 4, l = 1   4p fûkf
  fûkfLke MktÏÞk = (4p

x
, 4p

y
, 4p

z
)

n = 5

n = 4

n = 3

n = 2

n = 1

Ãkkhhõík rðMíkkh :  hu¾kyku3

á~Þ rðMíkkh :  hu¾kyku3

Ãkkhòtçk÷e rðMíkkh :  hu¾kyku4
fw÷ hu¾kykuLke MktÏÞk = 10
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n = 3, l = 0   3s fûkf   fûkfLke MktÏÞk = 1

n = 3, l = 1   3p fûkf
  fûkfLke MktÏÞk = 3(3p

x
, 3p

y
, 3p

z
)

n = 3, l = 2   3d fûkf   fûkfLke MktÏÞk
= 5(3d

xy
, 3d

yz
, 3d

xz
, 3d

x2–y2, 3d
z2)

n = 2, l = 0   2s fûkf   fûkfLke MktÏÞk = 1

n = 2, l = 1   2p fûkf
 fûkfLke MktÏÞk =3 (2p

x
, 2p

y
, 2p

z
)

 fw÷ fûkfkuLke MktÏÞk = 18. Ëhuf fûkf ðÄw{kt ðÄw
2 R÷uõxÙkìLk ¼he þfkÞ.
{kxu 2 < n + l < 5 nkuÞ íkuðk R÷uõxÙkìLkLke fw÷
MktÏÞk = 18 × 2 = 36

112. Ãkh{kýw-fuLÿ yLku P fûkkLke ðå[u ykðíke fûkkyku
K(n = 1), L (n = 2), M(n = 3) yLku N(n = 4)  Au
yux÷u fu fw÷ 4 fûkkyku Au.
fkuE Ãký fûkk (n) {kt ¼he þfkíkk ðÄw{kt ðÄw R÷uõxÙkìLke
MktÏÞk = 2n2

K (n =1) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2(1)2 = 2

L (n = 2) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2(2)2 = 8

M (n = 3) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2 (3)2 = 18

N (n = 4) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2 (4)2 = 32

 Ãkh{kýw-fuLÿ yLku O fûkk ðå[u ykðíke çkÄe s
fûkfku R÷uõxÙkìLkÚke MktÃkqýo ¼hkÞu÷e nkuÞ, íkku íkuðk
R÷uõxÙkìLkLke MktÏÞk = 60

113. Ãkh{kýw-fuLÿ yLku O fûkkLke ðå[u ykðíke fûkkyku
K(n = 1), L (n = 2), M(n = 3) yLku N(n = 4) Au
yux÷u fu fw÷ 4 fûkkyku Au. fkuE Ãký fûkk (n){kt ¼he
þfkíkk ðÄw{kt ðÄw R÷uõxÙkìLkLke MktÏÞk = 2n2

K (n =1) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2(1)2 = 2

L (n = 2) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2(2)2 = 8

M (n = 3) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2 (3)2 = 18

N (n = 4) fûkk{kt ¼he þfkíkk R÷uõxÙkìLkLke MktÏÞk
 2 (4)2 = 32

 Ãkh{kýw-fuLÿ yLku O fûkk ðå[u ykðíke çkÄe s
fûkfku R÷uõxÙkìLkÚke MktÃkqýo ¼hkÞu÷e nkuÞ, íkku íkuðk
R÷uõxÙkìLkLke MktÏÞk = 60

yk 60 R÷uõxÙkìLk{ktÚke yzÄk R÷uõxÙkìLk {kxu yux÷u fu 30

R÷uõxÙkìLk {kxu s = +
1

2
 ÚkkÞ.

114. Ãkh{kýw-fuLÿ yLku O fûkkLke ðå[u ykðíke fûkkyku
K(n = 1), L (n = 2), M(n = 3) yLku N(n = 4) Au
yux÷u fu fw÷ 4 fûkkyku Au. fkuE Ãký fûkk = n {kt fûkfkuLkk
«fkhLke MktÏÞk = n nkuÞ Au íkÚkk Ëhuf «fkhLke fûkf{kt
yuf fûkf m = 0 {kxu nkuÞ Au.
K (n = 1) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 1

L (n = 2) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 2

M (n = 3) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 3

N (n = 4) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 4

 Ãkh{kýw-fuLÿ yLku O fûkk ðå[u ykðíke m = 0

nkuÞ, íkuðe fûkfkuLke MktÏÞk = 10

Ëhuf fûkf{kt ðÄw{kt ðÄw 2 R÷uõxÙkìLk ¼he þfkÞ.
 Ãkh{kýw-fuLÿ yLku O fûkk ðå[u ykðíke çkÄe s

fûkfku R÷uõxÙkìLkÚke MktÃkqýo ¼hkÞu÷e nkuÞ, íkku íkuðk
R÷uõxÙkìLk{ktÚke m = 0 nkuÞ íkuðk R÷uõxÙkìLkLke MktÏÞk
= 2 × 10 = 20.

115. Ãkh{kýw-fuLÿ yLku O fûkkLke ðå[u ykðíke fûkkyku
K(n = 1), L (n = 2), M(n = 3) yLku N(n = 4) Au
yux÷u fu fw÷ 4 fûkkyku Au. fkuE Ãký fûkk (n){kt fûkfkuLkk
«fkhLke MktÏÞk = n nkuÞ Au.
K (n = 1) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 1

L (n = 2) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 2
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M (n = 3) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 3

N (n = 4) fûkk{kt fûkfLkk «fkhLke MktÏÞk = 4

 Ãkh{kýw-fuLÿ yLku O fûkk ðå[u ykðíke fûkfkuLke
MktÏÞk = 10

s fûkf{kt m = –1 nkuÞ íkuðe fûkf nkuíke LkÚke yLku
Ëhuf fûkk{kt yuf s «fkhLke fûkf nkuÞ Au.

yk 10 «fkhLke fûkfku{ktÚke 4 fûkfku s «fkhLke Au, {kxu
çkkfeLke 6 «fkhLke fûkfku (2p, 3p, 3d, 4p, 4d, 4f){ktÚke
Ëhuf «fkhLke fûkf{ktÚke yuf fûkf m = –1 {kxu nkuÞ Au.

{kxu m = –1 nkuÞ, íkuðe fûkfkuLke MktÏÞk = 6

Ëhuf fûkf{kt ðÄw{kt ðÄw 2 R÷uõxÙkìLk ¼he þfkÞ.
 Ãkh{kýw-fuLÿ yLku O fûkk ðå[u ykðíke çkÄe s

fûkfku R÷uõxÙkìLkÚke MktÃkqýo ¼hkÞu÷e nkuÞ, íkku íkuðk
R÷uõxÙkìLk{ktÚke m = –1 nkuÞ íkuðk R÷uõxÙkìLkLke
MktÏÞk = 2 × 6 = 12

125. ykìÂõMksLkLkk (16
8
O) yuf Ãkh{kýw{kt 8 LÞwxÙkìLk ykðu÷k

nkuÞ Au.
yuf LÞwxÙkìLkLkwt Ë¤ = 1.67493 × 10–27 kg ykÃku÷ Au.
 8 {ku÷ LÞwxÙkìLkLkwt Ë¤ = 8 × 6.022 × 1023 ×

1.67493 × 10–27 kg = 8.07 × 10–3 kg

 8.07 × 10–3 kg LÞwxÙkìLk Ähkðíkk zkÞykìÂõMksLk
ðkÞwLkwt Ë¤ 16 økúk{ ÚkkÞ.

 0.5 kg LÞwxÙkìLk Ähkðíkk zkÞykìÂõMksLk ðkÞwLkwt Ë¤

= –3
0.5 × 16

8.07 × 10  = 991.3 økúk{

126. He yLku Ne Lkk Ãkh{kÂÛðÞ Ë¤ yLkw¢{u 4 yLku 20

a.m. Au. –73° MkuÂÕMkÞMk íkkÃk{kLku He ðkÞwLke Ë-
çkúkuøk÷e íkhtøk÷tçkkE Ne ðkÞwLke 727° MkuÂÕMkÞMk
íkkÃk{kLku íkhtøk÷tçkkE fhíkk M økýe Au, íkku MLke ®f{ík
sýkðku.

Ë-çkúkuøk÷e íkhtøk÷tçkkE = h
mv  yLku v T

M

 He

Ne

V
V = He Ne

He Ne

T M
M T

  = 200 20
4 1000
 = 1

M =
He

Ne


×

He He

h
m ×V × Ne Nem ×V

h
=

20

4
= 5

128. ÄkíkwLke ykÞLkefhý þÂõík E
0
 = 416 rf sq÷-{ku÷–1

= 23
416 × 1000
6.022 × 10  = 6.908 × 10–19 sq÷-R÷uõxÙkìLk–1

ÄkíkwLke MkÃkkxe Ãkh 4.0 × 10–8 íkhtøk÷tçkkE Ähkðíkk
rðrfhýLku ykÃkkík fhðk{kt ykðu Au.
ÄkíkwLke MkÃkkxe Ãkh ykÃkkík fhu÷ VkuxkuLkLke Qòo

E = hc  =
–34 8

–8
6.626 × 10  × 3.0 × 10

4.0 × 10
 = 4.9695 ×

10–18 sq÷-VkuxkuLk–1

WíMkŠsík R÷uõxÙkìLkLke økrík-þÂõík K = (E – E
0
)

= (4.9695 × 10–18 – 6.908 ×10–19)

 K = 1
2  × mv2 = 4.2787 × 10–18

sq÷-R÷uõxÙkìLk–1

 v2 =
–182 × 4.2787 × 10

m

=
–18

–11
2 × 4.2787 × 10

9.109 × 10
 = 9.394 × 1012

ykÚke  v = 129.394 × 10 =3.065×106 ms–1

129. Z = 16 Ãkh{kÂÛðÞ-¢{ktf Ähkðíkk Ãkh{kýwLke ¼qr{ík÷
yðMÚkk{kt MkkiÚke AuÕ÷u ¼hkÞu÷k çku R÷uõxÙkìLk{ktÚke
AuÕ÷uÚke çkeò R÷uõxÙkìLkLkk õðkìLx{-yktf n = 3, l = 1,

m
s
 = 0, s = + 1

2  nkuÞ, íkku AuÕ÷u ¼hkÞu÷k R÷uõxÙkìLkLkk

õðkìLx{- yktf ykÃku÷{ktÚke fÞk þõÞ Au ? Z = 16

yux÷u MkÕVh ík¥ð Úkþu íkuLke ¼qr{ík÷ yðMÚkk{kt
R÷uõxÙkìLkeÞ h[Lkk :

[Ne]

3s 3p

AuÕ÷u ¼hkÞu÷k çku R÷uõxÙkìLk{ktÚke AuÕ÷uÚke çkeò R÷uõxÙkìLkLkk

õðkìLx{-yktf n = 3, l = 1, m
s
= 0, s = + 1

2  nkuÞ,

íkku AuÕ÷u ¼hkÞu÷k R÷uõxÙkìLkLkk õðkìLx{ yktf {kxu

n = 3, l = 1, m
s
 = +1 yÚkðk –1 yÚkðk 0 yLku s = – 1

2

þõÞ çkLku {kxu AuÕ÷u ¼hkÞu÷k R÷uõxÙkìLkLkk õðkìLx{-yktf

n = 3, l = 1, m
s
 =–1, s = – 1

2  Úkþu.
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130. n {e fûkk{kt R÷uõxÙkìLkLke íkhtøk÷tçkkE  nkuÞ, íkku n =

2r ykÚke  =
22  × 52.9 × n

n
p  = 2 × 52.9 × n

 çkeS fûkk{kt (n = 2)R÷uõxÙkìLkLke íkhtøk÷tçkkE
 = 2 × 3.14 × 52.9 × 2 = 664.424 pm

  = 664.424 × 10–12 m = 6.64 × 10–10 m

131. yuf R÷uõxÙkìLk Ähkðíke «ýk÷e {kxu n{e fûkk{kt ¼ú{ý
fhíkk R÷uõxÙkìLkLke íkhtøk÷tçkkE  nkuÞ, íkku n = 2r

 n =
22  × 52.9 × n

Z
p

 n = Z ×
2  × 52.9

l
p

nðu  = 1 nm = 1000 pm yLku Z = 1

 n = 1 × 1000
2 × 3.14 × 52.9  = 3.0

132. nkRzÙkusLk Ãkh{kýw{kt n{e fûkkLke rºkßÞk r = 5.29 ×

10–11 × n2 {exh MkqºkÚke ËþkoðkÞ Au.

 = 486.3 nm = 4.863 × 10–7 m

WíMkŠsík VkuxkuLkLke Qòo E = h × c

=
–34 8

–7
6.626 × 10  × 3 × 10

4.863 × 10
 = 4.0876 × 10–19 sq÷

 E = – 4.0876 × 10–19 sq÷

ºkeS W¥kursík yðMÚkk yux÷u n = 4 {kxu R÷uõxÙkìLkLkwt
Mkt¢{ý 4 n

f
 Úkþu.

E = 2.18 × 10–18 × 2 2
f

1 1–
4 n
 
  

= –
–19

–18
4.0876 × 10

2.18 × 10
 = 2 2

f

1 1–
4 n
 
  

 – 0.1875 = 2
f

10.0625 –
n

 
  

 2
f

1
n  = 0.1875 + 0.0625 = 0.25

 n
f
2 = 1

0.25  = 4 ykÚke  n
f
 = 2

{kxu R÷uõxÙkìLkLkwt Mkt¢{ý 4 2 Úkþu.
n{e fûkk{k t R÷uõxÙk ìLkLk w t  fk uýeÞðuøk{kLk

mvr = nh
2p . ykÚke r = nh

2 mvp

nðu h
mv  =  (Ë-çkúkuøk÷e íkhtøk÷tçkkE)

 r = n
2
l
p

 n{e fûkk{kt R÷uõxÙkìLkLke Ë-çkúkuøk÷e íkhtøk÷tçkkE

= 2 r
n
p  yLku n{e fûkkLke rºkßÞk r = 5.29

× 10–11 × n2 {exh

  =
–11 22  × 5.29 × 10  × n

n
p  {exh

  = 2 × 5.29 × 10–11 × n {exh
{kxu R÷uõxÙkìLkLkk 4 2 Mkt¢{ý Ëhr{ÞkLk íkuLke
Ë-çkúkuøk÷e íkhtøk÷tçkkE{kt Úkíkku ½xkzku


4
 – 

2
 = 2 × 5.29 × 10–11 (4 – 2)

 
4
 – 

2
 = 2 × 3.14 × 5.29 × 10–11 × 2

= 6.644 × 10–10 {exh = 6.644 Ao

•

4. hkMkkÞrýf çktÄLk yLku ykrÛðÞ h[Lkk

2. (a) çktÄ çkLkðkLke «r¢Þk yu W»{k ûkuÃkf «r¢Þk Au, su
Ëhr{ÞkLk Qòo {wõík ÚkkÞ Au.

7. (b) BCl
3

Cl

Cl

Cl

B×
×

×

6 R÷uõxÙkìsLk

8. (c) SF
6

F

F
FF

FF
S

××
××

×

×

12 R÷uõxÙkìsLk
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9. (b) nkRzÙurÍLk : NH
2
 – NH

2

N – N
HH

HH

10. (b) yuMkexux ykÞLk : CH
3
COO–

MktÞkusfíkk R÷uõxÙkìLk:
= 2 (C) + 3 (H) + 2 (O) + 1

= 2 (4) + 3 (1) + 2 (6) + 1

= 24

11. (a) ÃkuhkuõMkkEz ykÞLk : O
2

2–{kt
R÷uõxÙkìLkLke MktÏÞk = 2 (O) + 2

       = 2 (8) + 2

       = 18

13. (a) ÃkkuxìrþÞ{ (K) fhíkkt K+Lkku fuLÿeÞ ðes¼kh
ðÄw Au. su{ fuLÿeÞ ðes¼kh ðÄu ík u{ fË
½xu. íkuÚke Ãkk uxìrþÞ{ (K) fhíkkt K+Lkw t fË
LkkLk nkuÞ Au.

15. (a) NaCl{kt R÷uõxÙkìLkLke ykÃk÷u ÚkE çktÄ çkLku
A u suLk u ykÞLkeÞ rðãwík Mk tÞk usf çk tÄ
fnu Au.

16. (b) x : 1s2 2s2 2p6 3s2 íkuLke çkkÌkík{ fûkk{kt
2 R÷uõxÙkìLk Au.

 x  x+2 + 2e– çkLku.
* õ÷kìrhLkLke çkkÌkík{ fûkk{kt 7 R÷uõxÙkìLk Au.
 2Cl + 2e– 2Cl–

 x+2 + 2Cl– xCl
2
 MktÞkusLk çkLku.

17. (c) Z : 1s2 2s2 2p5 ík uLke çkkÌkík{ fûkk{k t
7 R÷uõxÙk ìLk Au, ík uÚke ík u yuf R÷uõxÙk ìLk
{u¤ððkLke «çk¤ ð]r¥k Ähkðu Au, ík uÚke ík u
R÷uõxÙkìLkLke ykÃk÷u îkhk çktÄ çkLkkðu. suÚke
íku{kt ykÞLkeÞ çktÄ çkLkkððkLke ûk{íkk «çk¤
nkuÞ Au.

18. (d) ÄkíkwLkk VkìMVuxLkwt yýwMkqºk MPO
4
 Au.

MPO4

PO4

3–
M

+3

íku s ÄkíkwLkk LkkRxÙuxLkw t yýwMkqºk Lke[u {wsçk
çkLke þfu :
M+3 + 3(NO

3
–)   M (NO

3
)
3

19. (d) ÄkíkwLkk ykìõMkkRzLkwt yýwMkqºk : MO Au.

MO

O
2–

M
2+

íku s ÄkíkwLkk VkìMVux MktÞkusLkLkwt yýwMkqºk Lke[u
{wsçk çkLke þfu :
3(M2+) + 2(PO

4
3–)   M

3
 (PO

4
)
2

20. (b) Z = 20 Ähkðíkwt ík¥ð 2, 8, 8, 2 «fkhLke R÷uõxÙkìLk-
h[Lkk Ähkðu Au. yk ík¥ð 2 R÷uõxÙkìLk økw{kððkLke ð]r¥k
Ähkðu Au. Mk{wn 16Lkk ík¥ðLke çkkÌkík{ fûkk{kt 6

R÷uõxÙkìLk Au su çku R÷uõxÙkìLk {u¤ððkLke ð]r¥k Ähkðu Au,
suÚke ykMkkLkeÚke ykÞLkeÞ çktÄ h[kE þfu Au.

26. (c) (i) P = 1s2 2s2 2p6 3s1, L = 1s2 2s2 2p4:

P = 1s2 2s2 2p6        3s1

 çkLkíkwt MktÞkusLk P
2
L

(ii) R = 1s2 2s2 2p6 3s2 , L = 1s2 2s2 2p4

çkLkíkwt MktÞkusLk RL

(iii) P = 1s2 2s2 2p6 3s1, Q = 1s2 2s2 2p6 3s2 3p5 :

çkLkíkwt MktÞkusLk PQ

(iv) R = 1s2 2s2 2p6 3s2 : Q = 1s2 2s2 2p6 3s2 3p5

Q =1s2 2s22p6 3s2 3p5

çkLkíkwt MktÞkusLk  RQ
2

28. (c) LiF{kt FLke rðãwíkÉýíkk ðÄw nkuðkÚke Li+ yLku
F– ðå[u ykf»koý «çk¤ nkuÞ Au, suÚke LiFLke
ÿkÔÞíkk ykuAe nkuÞ Au.

29. (b) CsF {kt Cs+ Lkwt fË {kuxwt nkuðkÚke Cs+ yLku F–

ðå[uLkwt ykf»koý rLkçko¤ nkuðkÚke CsF Lke ÿkÔÞíkk
ðÄw nkuÞ Au.

31. (d) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk ykÞLkLkwt fË ðÄu,
íku{ MknMktÞkusf ÷ûký ½xu íkuÚke øk÷Lk®çkËw ðÄu.

+ + + +Li < K < Rb < Cs  fË ðÄu.

 2 3 2 3 2 3 2 3Li CO < K CO < Rb CO < Cs CO

øk÷Lk®çkËw ðÄu.
33. (a) VuòLkLkk rLkÞ{ {wsçk su{ Éý ykÞLkLkwt fË ½xu,

íku{ MknMktÞkusf ÷ûký ½xu.
– – – –I > Br > C > Fl  fË ½xu

 4 4 4 4
CSnI >SnBr >SnC > nFl

MknMktÞkusf ÷ûký ½xu.

2 R÷u.LkwtËkL k ÚkkÞ

2 R ÷ u.Lk wtË kLk Ú kkÞ

2 R÷u.LkwtËkLk ÚkkÞ

1 R÷u.LkwtËkLk ÚkkÞ
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34. (d) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk/Éý ykÞLkLkku
ðes¼kh ðÄu, íku{ MknMktÞkusf ÷ûký ðÄu, íkuÚke
øk÷Lk®çkËw ½xu.

 Na+, Pb+2, Mg+2 íku{s Sn+4 Ãkife Sn+4Lkku
ðes¼kh MkkiÚke ðÄw. íkuÚke SnCl

4
Lkwt øk÷Lk®çkËw

MkkiÚke ykuAwt ÚkkÞ.
36. (c) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk/Éý ykÞLkLkku

ðes¼kh ðÄu, íku{ MktÞkusLkLke ÄúwðeÞ ÿkðf{kt
ÿkÔÞíkk ½xu.

 + +2 +4Rb < Cd < Pb fË ðÄu.

 2 2RbI> CdI > PbO  ÿkÔÞíkk ½xu.
37. (c) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk/Éý ykÞLkLkku

ðes¼kh ykuAku, íku{ MknMktÞkusf ÷ûký ½xu. íkuÚke
(·) ÂMÚkhíkk ðÄu íkuÚke ÍzÃkÚke rð½xeík Lk ÚkkÞ (·)
Na

2
CO

3
 (Na+)

38. (c) su{ ÄLk ykÞLkLkwt fË {kuxwt íku{ MknMktÞkusf ÷ûký
ykuAwt íku{s ykÞLkeÞ ÷ûký ðÄw.

 Be+2, Li+, Sn+2, Mg+2 Ãkife Sn+2 Lkwt fË MkkiÚke
ðÄw íkuÚke ykÞLkeÞ ÷ûký SnCl

2
{kt MkkiÚke ðÄw nþu.

41. (c) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk/Éý ykÞLkLkku
ðes¼kh ðÄw íku{ íkuLkkt MktÞkusLkkuLke ÄúwðeÞ ÿkðf{kt
ÿkÔÞíkk ykuAe nkuÞ Au.

 AlN < MgO < NaF

42. (b) VuòLkLkk rLkÞ{ {wsçk su{ Éý ykÞLkLkwt fË LkkLkwt,
íku{ íkuLkkt MktÞkusLkkuLke ÄúwðeÞ ÿkðf{kt ÿkÔÞíkk ðÄw
nkuÞ Au.

 ykÃku÷ MktÞkusLkku Ãkife AgFLke Ãkkýe{kt ÿkÔÞíkk
{n¥k{ ÚkkÞ.

43. (d) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk ykÞLkLkwt fË ðÄu
íku{ MknMktÞkusf ÷ûký ½xu íkuÚke ÂMÚkhíkk ðÄu íkuÚke
ykÃku÷ MktÞkusLkku Ãkife BaCO

3
Lke ÂMÚkhíkk MkkiÚke

ðÄw ÚkkÞ.
44. (a) VuòLkLkk rLkÞ{ {wsçk su{ ÄLk ykÞLkLkwt fË LkkLkwt

íku{ ÿkÔÞíkk økwýkfkh ðÄw

46. (c)
N N×× × ×

× ×

×× × ×

rLk{koý{kt ¼køk ÷uíkk
R÷uõxÙkìLkLke MktÏÞk = 6

tÄçk

51. (a)
O

H H

çku yçktÄfkhf
çku çktÄfkhf R÷uõxÙkìLk Þwø{

52. (b) N
+

H

H Cl
–

H

H

54. (a) çkkuhkuLkLkwt fË LkkLkwt íku{s ykÞLkefhý yuLÚkkÕÃke
ðÄw nkuðkLkk fkhýu Mkh¤íkkÚke R÷uõxÙkìLkLke ykÃk÷u
ÚkE þfíke LkÚke, suÚke íku MknMktÞkusf çktÄ h[u Au.

60. (b) x
2
 yýw{kt x  x Au yux÷u fu MktÞkusfíkk fûkkLkk

3 R÷uõxÙkìLkLke MkrnÞkhe ¼køkeËkhe ÚkkÞ Au.
 x Lke R÷uõxÙkìLk-h[Lkk 1s2 2s2 2p3 ÚkkÞ.

61. (b) H F
H F

H F

BN Mkðøko MknMktÞkusf çktÄ

74. (a) yuf s Mk{qnLkkt ík¥ðku{kt WÃkhÚke Lke[u íkhV síkkt
fË ðÄíkkt fuLÿLkwt R÷uõxÙkìLk «íÞuLkwt ykf»koý ½xu Au. suÚke
VSEPR rMkØktík {wsçk ykðkt ík¥ðkuLkkt MktÞkusLkku{kt
R÷uõxÙkìLk yÃkkf»koýLkk fkhýu çktÄfkuý ½xu Au.
 3 3 3 3NH > PH > AsH > SbH çktÄfkuý ½xu.

76. (b) XeF
2
 : F – Xe – F

hu¾eÞCO
2
 : O = C = O

77. (a)

F

F

F

F

F

F

rðf]ík yüV÷feÞ

XeLkku ykìÂõMkzuþLk-yktf = + 6

Mktfhý = Sp d
3 3Xe

80. (b) H
2
S

H H

S kuýeÞf

BeCl
2
 : Cl – Be – Cl

CS
2
 : S = C = S

C
2
H

2
 : H – C  C – H

82. (a) : CO
2

: O C O
180°

: CH
4

:
C 109.281

H H
H

H

: NH
3

:
N 107°

H H
H

: H
2
O :

O 104.5°

H H
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85. (b)
(P-P)

2p 2p

2s 2s

1s 1s

F2 yýw kuðh÷uÃky

87. (b)
O OO O

O O

çku rMkø{k yLku yuf ÃkkEçktÄ
90. (b) fìÂÕþÞ{ fkçkkoRz : CaC

2

Ca

CC yuf rMkø{k, çku ÃkkEçktÄ

92. (d) CH3

CH3

P- = 18ÍkÞr÷Lk : rMkø{k çktÄ
C – C : 8

C – H : 10

 rMkø{k çktÄ :
 rMkø{k çktÄ :

94. (d) P
4
O

10
 VkìMVhMk ÃkuLxkuõMkkRz

O

O

O

O

P

P

O

OO

P

O

O OP

fw÷ rMkø{k çktÄ
fw÷ ÃkkEçktÄ

= 16

= 04

95. (d) ÃkkÞhkuVkìMVkurhf yìrMkz
[H

4
P

2
O

7
]

H – O – P – O – P H – O –

O O

O

H

O

H

rMkø{k çktÄ : P – O = 08

O – H = 04

12

d– pçktÄ = P – O : 02
96. (a) yurMkxux ykÞLk

H O

H – C – C – O– C – O : 1
C = O : 1

H

100. (a) XeO
3
 :

Xe

O O
O

XeO
4
:

Xe
OO

OO

101. (a) SF
6
 :

MkÕVhLke çkkÌkík{ fûkk{kt 6 R÷uõxÙkìLk yLku ^÷kurhLkLke
çkkÌkík{ fûkk{kt 7 R÷uõxÙkìLk Au.
 1(S) + 6(F)

= 1(6) + 6(7)
= 48

48

8
 = 6 : Mktfhý : SP3d2

 dfûkfLke ÷kûkrýfíkk

= SF    1006  {kt fûkfkuLke MktÏÞkd ×

  {kt fw÷ fûkfkuLke MktÏÞkSF6

= 2 100

6


33.3 %

102. (a) CH – CH = C3 H2

Sp3 Sp2 Sp2

103. (b)

SP2

SP SP

SP SP

C = C

N   C C N

C NN   C

C
2
 (CN)

4
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111. (b) : SP Mktfhý çktÄfkuý = 180o

: SP2 Mktfhý çktÄfkuý = 120o

: SP3 Mktfhý çktÄfkuý = 109.28o

: dSP2 Mktfhý çktÄfkuý = 90o

112. (d) çÞwxk. –1, 2– zkRLk
CH=  C  =  CH        C2 H– 3

Sp2 Sp Sp2 Sp3

114. (b) rðf]ík [íkw»V÷feÞ

Mktfhý : SP3

..

N

H

H H

116. (c)

B

Cl Cl
Cl

rºkfkuýeÞ rÃkhkr{z÷
Sp2 Mktfhý

119. (c) CCl
4
 : íku [ku¬Mk Mk{[íkw»V÷feÞ çktÄkhý

Ähkðu Au.
 hu¾eÞ, Mk{ík÷eÞ rºkfkuý, [ku¬Mk Mk{[íkw»V÷feÞ

xÙkÞøkkuLk÷ çkkÞrÃkhkr{z, rLkÞr{ík yüV÷feÞ
íku{s ÃkuLxkøkkuLk÷ çkkÞ rÃkhkr{z÷ ykfkh Ähkðíkk
yýwykuLke rÄÄúwð [kf{kºkk þqLÞ nkuÞ Au.

122. (c) 4.8 D

 ykÞLkeÞ ðes¼kh : 4.8 × 10–10 esu

 ykÞLkeÞ ytíkh : 1A0 = 10–8 esu/cm

rîÄúwð [kf{kºkk
= ykÞLkeÞ ðes¼kh × ykÞLkeÞ ytíkh
= (4.8 × 10–10) esu × (10–8) esu/cm

= (4.8 × 10–10) esu × (10–10) esu/mm

= 4.8 rzçkkÞ
= 4.8 D

123. (a) 17 %

ykÞLkeÞ ÷ûký (%)

=
rîÄúwð [kf{kºkkLkwt «kÞkurøkf {qÕÞ
rîÄúwð [kf{kºkkLkwt MkkiØktríkf {qÕÞ    100

=
1.03

6.12
 × 100

= 17 %

128. (b)

Cl

Cl

 P – zkÞkõ÷kuhku çkuÂLÍLk{kt rîÄúwð [kf{kºkk = þqLÞ ÚkkÞ.

133. (a) H – N     H

H

H

+  Cl–

ÄúwðeÞ íku{s rçkLkÄúwðeÞ çktÄ Ähkðíkku yýw NH
4
Cl Au.

135. (b) CO
3

2– :

O

C

O

C

O

C

O O OO O O

141. (b) Li
2
– < Li

2
+ < Li

2

  

çktÄ¢{ktf : 1

2

1

2
1

  fuLÿeÞ ðes¼kh çktÄ¢{ktf ðÄw
ðÄu íku{ ÂMÚkhíkk ðÄu. íku{ ÂMÚkhíkk ðÄw.

142. (c)

H
2

+2 {kxu çktÄ¢{ktf = 0

He
2

{kxu çktÄ¢{ktf = 0

þqLÞ çktÄ¢{ktf Ähkðíkk ½xfkuLkwt yÂMíkíð þõÞ
LkÚke.

143. (b)

N
2

+ : çktÄ¢{ktf = 2.5

O
2

+ : çktÄ¢{ktf = 2.5

145. (a)

NO– : çktÄ¢{ktf = 2

NO+ : çktÄ¢{ktf = 3    CO {kxu çktÄ¢{ktf = 3

CN– : çktÄ¢{ktf = 3

N
2
 : çktÄ¢{ktf = 3

146. (a)

ÃkuhkõMkkRz–ykÞLk : O
2

2–

– O  O– –
..
..

..

..(           )
2–
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147. (a) çktÄ¢{ktf
O

2
+2: 3

 O
2

+ : 2.5

O
2

– : 1.5 çktÄ¢{ktf  1

çktÄ÷tçkkE
O

2
2– : 1.0

 O
2

+2 < O
2

+ < O
2

– < O
2

2–

çktÄ÷tçkkE ðÄu.
çktÄ¢{ktf ½xu.

 MkkiÚke ykuAe çktÄ÷tçkkE  O
2

+2 Lke Au.
151. (b)      :NO   NO+

çktÄ¢{ktf :  

 3 2.5

 

    [wtçkfeÞ økwý :     «rík yLkw
    [wtçkfeÞ [wtçkfeÞ

152. (b) : O
2

+ {kxu çktÄ¢{ktf = 2.5 yLkw[wtçkfeÞ økwý
154. (c) N

2
Lke R÷uõxÙkìLk-h[Lkk

(
1s

)2 (*
1s

)2 (
2s

)2 (*
2s

)2 (
2
px)2

= (
2
py)2 (

2
pz)2 Au.

N
2

+ Lke R÷uõxÙkìLk-h[Lkk
(

1s
)2 (*

1s
)2 (

2s
)2 (*

2s
)2 (

2
px)

= (
2
py)2 (

2
pz)1 Au. {kxu N

2
{kt Úke N

2
+ çkLku

íÞkhu (62p2){ktÚke R÷uõxÙkìLk Ëqh ÚkkÞ Au.
 O

2
Lke R÷uõxÙkìLk-h[Lkk

(
1s

)2 (*
1s

)2 (
2s

)2 (*
2s

)2 (
2
pz)2 = (

2
px)2

= (
2
py)2 (

2
px)1 = (

2
py)1

 O
2

+ Lke R÷uõxÙkìLk-h[Lkk

(
1s

)2  (*
1s

) (
2s

)2 (*
2s

)2 (
2s

)2 (
2pz

)2

= (
2px

)2 = (
2py

)2 = (*
2px

)1 = (*
2py

)0

{kxu O
2

{ktÚke O
2

+ çkLku íÞkhu (*
2py

)  yÚkðk (*
2px

)

{ktÚke R÷uõxÙkìLk Ëqh ÚkkÞ Au.
155. (c) NO+ > NO > NO–

  
çktÄ¢{ktf 3 2.5 2.0

çktÄ¢{ktf  ÂMÚkhíkk
ÂMÚkhíkk  çktÄQòo

156. (b) R÷uõxÙkìLk
C1O

2
 : 33

ClO
2

– : 34  Þwø{eík R÷uõxÙkìLk
 NO

2
 : 23

NO : 15
162. (d) : çktÄ¢{ktf

CN– : 03

NO+ : 03

164. (b) : O
2

+ > O
2

> O
2

– > O
2

2–

   
çktÄ¢{ktf : 2.5 2 1.5 1.0

çktÄ¢{ktf ÂMÚkhíkk çktÄLke «çk¤íkk çktÄQòo
165. (c) N

2
yýw{kt

çktÄ¢{ktf = ( )Nb Na
2
-

 3 = ( )Nb 4
2
-

 6 = Nb – 4
 Nb (BMO R÷uõxÙkìLk) = 10

166. (c) :PO
4

3– ykÞLk{kt çktÄ¢{ktf
PO

P
4

3– ykÞLk{kt çktÄkuLke fw÷ MktÏÞk
ykÞLk{kt MktMÃktËLk MkqºkkuLke MktÏÞkO4

3–  =
5

4
 = 1.25

167. (d) : Ãkhõ÷kuhux [ClO
4

–] ykÞLk{kt çktÄ¢{ktf

=
ClO4

-ykÞLk{kt çktÄkuLke fw÷ MktÏÞk
ClO4 ykÞLk{kt MktMÃktËLk MkqºkkuLke MktÏÞk-

=
7

4
 = 1.75

168. (b) : O
2
 : (

1s
)2 (*

1s
) (

2s
)2 (*

2s
)2 (

2pz
)2

(
2Px

)2 = (
2py

)2 (*
2px

)1 = (*
2py

)1

 ABMOLkk R÷uõxÙkìLk = 06

O
2

2– = (
1s

)2 (*
1s

)2 (
2s

)2 (*
2s

)2 (
2pz

)2

(
2px

)2 = (
2py

)2 (
2px

)2 = (*
2py

)2

ABMOLkk R÷uõxÙkìLk = 8

O
2

– : (
1s

)2 (*
1s

)2 (
2s

)2 (*
2s

)2 (
2s

)2 (
2Px

)2

= (
2py

)1

 ABMOLkk R÷uõxÙkìLk : 07

O
2

+ : (
1s

)2 (*
1s

)2 (
2s

)2 (*
2s

)2 (
2pz

)2

(*
2px

)2 = (
2py

)1 (*
2px

)1

 ABMOLkk R÷uõxÙkìLk : 05

169. (b) :  Ne
2

(
1s

)2 (*
1s

)2 (
2s

)2 (*
2s

)2 (
2p2

)2 (
2px

)2 =

(
2py

)2 (
2px

)2 = (
2py

)2  (
2pz

)2

 fw÷ R÷uõxÙkìLk Þwø{kuLke MktÏÞk = 10
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177. (c)

O

O

H C O H –  –  –

CH C O H3 –  –  –

nkRzÙkusLkçktÄ

181. (c) O

N
O

H
O

yktík:ykÂÛðÞ nkRzÙkusLkçktÄ

(O – LkkRxÙkurVLkku÷)

189. (b) F
2
 < Cl

2
 < Br

2
 < I

2

furLÿÞ ðes¼kh ðÄíkkt ykf»koý ðÄu Au.
198. (a) ÄLk ykÞLkLkku ÄLk¼kh (furLÿÞ ðes¼kh) ðÄíkkt

ykf»koý ðÄu, suÚke çktÄLke «çk¤íkk ðÄu Au.
199. (b) nehk{kt yuf fkçkoLk çkeò [kh fkçkoLk MkkÚku

MknMktÞkusf çktÄÚke òuzkELku srx÷ Mk{[íkw»V÷feÞ
rºkÃkrh{krýÞ ò¤eËkh h[Lkk çkLkkðu Au, suLku
fkhýu íkuLke Mk¾íkkE ðÄu Au.

200. (b) ÄkíðeÞ çktÄLku ykÄkhu
• W»{eÞ ðknfíkk
• rðãwíkeÞ ðknfíkk
• íkLÞíkk (íkýkðÃkýtw)
• ðÄoLkeÞíkk (xeÃkkWÃkýtw)

ðøkuhu suðk ík{k{ økwýku Mk{òðe þfkÞ Au.
•

5. hkMkkÞrýf W»{køkríkþkMºk

9. W = –
607.8

101.3
 = – 6 r÷ ðkíkk, P = 20 ðkíkk

 W = – PV  – 6 r÷ ðkíkk = – 20
ðkíkk × V

 V = 1.2 r÷
10. W = – PV = – 1.0 ðkíkk × (500 – 250)

= 0.25 r÷. ðkíkk = 25.32 sq÷
 U = q + W = – 10 – 25.32 = – 35.32 sq÷

12. W = – PV = – nR (T
2
 – T

1
) = – 1 × 8.314 ×

(373 – 273) = – 831.4 sq÷

14. H = 38880 fì÷he,
H = U + n

(g)
RT

 U = H – n
(g)

RT
= 38880 – (4 × 2 × 373)
= 38880 – 2984
= 35896 fì÷he
= 35.89 rf. fì÷he

25. CH
3
COOH  CH

3
COO– + H+

H = 0.30 rf fì÷he.{ku÷–1

 2CH
3
COOH  2CH

3
COO– + 2H+

H = 0.60 rf fì÷he
Ca(OH)

2
 Ca2+ + 2OH–

H = O

2H+ + 2OH–  2H
2
O

H = –13.7 × 2 = – 27.4
 H = – 27.4 + O. 60

      = – 26.80 rf fì÷he
28. 

hyd
H = 

so1
H

1
 + 

so1
H

2

= – 91.21 – 13.81
= – 105.02

29. H = [4((BH))C–H + (BH)
C=C

 + (BH)H–H] –
[6(BH)C–H + (BH)C–C]Lkku WÃkÞkuøk fhíkkt
LkkUÄ : BH = çktÄ yuLÚkk÷e Mk{sðe.

31. Cv =
41.75

0.1   20

 sq÷
 {ku÷ o  = 20.875 sq÷ fuÂÕðLk–1 · {ku÷–1

 Cp = Cv + R = 20.875 + 8.314 = 29.189

sq÷ fuÂÕðLk–1 · {ku÷–1


29.189

20.875
P

V

C

C
  = 1.4

 ðkÞw rîÃkh{kÂÛðÞ Au.

32. yuf Ãkh{kÂÛðÞ ðkÞw {kxu Cv =
3

2
 R  yLku T = 10

 U = Cv·T =
3

2
 R × T =

3

2
 × 2 = 3 fì÷he

41. yk «¢{ {kxu U = O

 q = – w
42. rG0 = – 702.6 rf sq÷.{ku÷–1

H0 = – 726 rf sq÷.{ku÷–1

«r¢Þk : CH
3
OH

(l)
 +

3

2
 O

2(g)
 CO

2(g)
 + 2H

2
O

(l)

ûk{íkk = 702.6 100

726

  = 97 %
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51. nuMkLkk rLkÞ{Lkku WÃkÞkuøk
52. nuMkLkk rLkÞ{Lkku WÃkÞkuøk
55. 

r
H = 

f
Ho

(Lke) – f
Ho

(«)

 – 265 = 4x + 6x – 26
 x = – 23.9

 
f
HoSO

2
 = 3x  

f
HoSO

2
 = – 71.7

56. 
r
H = «r¢ÞfkuLke çktÄ    – LkeÃkòuLke çktÄ

      yuLÚkkÕÃke      yuLÚkkÕÃke

   – 200 = ( )x 0.5x
2 2
+  – (x)

 x = 800

62. P
V

 = 1  P = V ... (i)

 «Úk{ rLkÞ{ ÃkhÚke dq = CvdT + Pdv

 1 {ku÷ ykËþo ðkÞw {kxu PV = RT

 PdV  VdP = RdT

 Mk{efhý (i) ÃkhÚke PdV = VdP ... (ii)

2pdv = RdT

 PdV = R
2

 dt

 dq = CvdT + R
2

 dT

 dq
dT

 = Cv + R
2

 =
3

2
 R + R

2
 = 2R

66. H = [ËnLkH(MkkÞõ÷kunuõÍuLk)] – [ËnLkHMkkÞõ÷kunuõÍuLk +

ËnLkHH
2
]

67. C
2
H

6
 +

7

2
 O

2
 2CO

2
 + 3H

2

H = – 368 rf.fì÷he
CH

4
 + 2O

2
 CO

2
 + 2H

2
O

H = – 210 rf.fì÷he

 CH
2
 +

3

2
 O

2
 CO

2
 + H

2
O

H = – 158 rf.fì÷he
 ËnLkH (C10H22)

 = ËnLkH(CH4)

+    [9 × ËnLkH(CH2)
]

68. H =
1 2

2 1

2.303 R T  T

T T-  log
2

1

P

P


1 2

1 1 2.303 R
T T H
 
    

 log
2

1

P

P


2

1 1 2.303 2
50 T 460.6
    
 

 log
10

1

 T
2
 = 100k

6. ÿkðýku
1. 98 % H

2
SO

4
 yux÷u fu 1000 økúk{ ÿkðý{kt 980 økúk{

H
2
SO

4
 ykuøk¤u÷ Au. nðu ÿkðýLke ½Lkíkk = Ë¤

fË

 1000 økúk{ ÿkðýLkwt fË = Ë¤
½Lkíkk  = 1000

1.84

= 543.4 r{r÷

{ku÷krhxe (M) = W
MW


1000

V r{r÷

    =
980

98
 ×

1000

543.4
 = 18.4 M

2. 1 {ku÷÷ s÷eÞ ÿkðý yux÷u fu 1000 økúk{ ÿkðf
(Ãkkýe{kt) ÿkÔÞ ÃkËkÚkoLkku 1 {ku÷ ykuøkk¤u÷ku nkuÞ.
 ÿkÔÞLkk {ku÷ = 1

 ÿkðfLkk {ku÷ = 1000

18
= 55.56 {ku÷.

nðu, ÿkÔÞLkk {ku÷ ytþ = 1

1 55.56  = 0. 0177

3. 6.022 × 1023 yýw ÞqrhÞk = 1 {ku÷ ÞqrhÞk
 6.022 × 1020  yýw ÞqrhÞk = (?)

 ÞqrhÞkLkk {ku÷ =
20

23

6.022 10 1

6.022 10

 


 = 10–3

nðu, {ku÷krhxe = {ku÷
ÿkðýLkwt fË (r÷xh{kt) =

310

0.1



= 0.01 M

4. òu fkuE yuf s ÃkËkÚkoLkk s÷eÞ ÿkðý {kxu x {ku÷h
ÿkðý x {ku÷÷ ÿkðý fhíkkt ðÄw Mkktÿ nkuÞ, íkku íku
ÿkðýLke {ku÷krhxeLkwt {qÕÞ íku s ÿkðýLke {ku÷kr÷xeLkk
{qÕÞ fhíkkt ykuAwt nkuÞ.
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
{ku÷krhxe
{ku÷kr÷xe < 1, nðu, {ku÷krhxe

{ku÷kr÷xe 

= 1000 W
M V

  oM W

1000 W





{ku÷krhxe
{ku÷kr÷xe =

WO (økúk{)
V (r{r÷)

 oW

V
 < 1økúk{ r{r÷–1

nðu, oW

V
= o oW W W W W W

V V V

+ - +
= -

= d – W
V

 oW

V
= d + W

V
 = d + 1000 W

M V

  × M

1000


WO økúk{
V r{r÷ = d

økúk{
r{r÷  + {ku÷krhxe   M.W.

1000

 d
økúk{
r{r÷ + {ku÷krhxe   M.W.

1000
 < 1

økúk{
r{r÷

 d
økúk{
r{r÷ < 1

økúk{
r{r÷  + {ku÷krhxe   M.W.

1000
nðu, 0.5 M H

2
SO

4
Lkk s÷eÞ ÿkðý {kxu,

d <
0.5 98

1
1000

    ykÚke

 d < 1.049 økúk{ r{r÷–1

5. fkuE Ãký yuf s ÃkËkÚkoLkk çku swËe swËe Mkktÿíkk Ähkðíkkt
ÿkðýkuLku r{© fhíkkt {¤íkk r{© ÿkðýLke Mkktÿíkk–
{tË ÿkðýLke Mkktÿíkk < r{© ÿkðýLke Mkktÿíkk < Mkktÿ
ÿkðýLke Mkktÿíkk

6. NH
4
NO

3
Lkk 25 % ÿkðýLkk 300 økúk{{kt,

=
25

100
 × 300 = 75 økúk{

• NH
4
NO

3
Lkk 40 % ÿkðýLkk 150 økúk{{kt,

=
40

100
 × 150 = 60 økúk{

• ÿkðýLkwt fw÷ ðsLk = (300 + 150) = 450 økúk{
• ÿkÔÞLkwt fw÷ ðsLk = (75 + 60) økúk{ = 135 økúk{

• ðsLkÚke xfkðkhe (Mkktÿíkk)=
135

450
 × 100 = 30 %

7. 18 % W/W ø÷wfkuÍLkwt ÿkðý yux÷u fu 100 økúk{
ÿkðý{kt 18 økúk{ ø÷wfkuÍ ykuøkk¤u÷ku Au.
 ø÷wfkuÍ = 18 økúk{, ÿkðý = 100 økúk{, ÿkðf
(Ãkkýe) = 82 økúk{

 ø÷wfk uÍLkk {k u÷ytþ =
18

180
18 82

180 18


 =

0.1 0.1

0.1 4.56 4.66


 = 0.021

8. • 3 M AgNO
3
Lkwt 2 r÷xh ÿkðý AgNO

3
Lkk 6 {ku÷

Ähkðu  Au.
• 1 M BaCl

2
Lkwt 3 r÷xh ÿkðý BaCl

2
Lkk 3 {ku÷

Ähkðu.
• 2 AgNO

3
 + BaCl

2
 2 AgCl + Ba(NO

3
)
2

yux÷u fu 6 {ku÷ AgNO
3
Lke 3 {ku÷ BaCl

2
MkkÚku «r¢Þk

ÚkkÞ Au.
yk{, çktLku ÿkðýku MktÃkqýo «r¢Þk îkhk Ba(NO

3
)
2
Lkk 3

{ku÷ çkLkkðu Au.
 2 + 3 = 5 r÷xh ÿkðý{kt fw÷ 6 {ku÷ NO

3
–1

ykÞLkku Au.

 NO
3

– ykÞLkLke {ku÷krhxe =
6

5
 = 1.2

9. M
1
V

1
 + M

2
V

2
 = M

3
 (V

1
 + V

2
)

 6 × 250 + 3 × 650 = M
3
 (250 + 650)

 1500 + 1950 = 900 M
3

 M
3
 =

3450

900
 M

yux÷u fu, r{© ÿkðýLke {ku÷krhxe 3450

900
M Úkþu.

 nðu, {tËLk Ãknu÷kt {tËLk ÃkAe
M

1
 V

1
= M

2
 V

2

3450

900
 × 900 = 3 × V1

2

 V1
2
 = 1150 r{r÷

• W{uhðwt Ãkzíkwt ÃkkýeLkwt sYhe fË = 1150 – 900

= 250 r{r÷
10. • ÿkðýLke {ku÷krhxe 11.5 Au. yux÷u fu 1 r÷xh

ÿkðý{kt H
2
SO

4
Lkk 11.5 {ku÷ ykuøkk¤u÷k Au.

• Äkhk u f u 1 r÷xh ÿkðý{kt ík uLke ½Lkíkk
d økúk{ r{r÷–1 Au yux÷u fu 1000 r{r÷ ÿkðý
= 1000 d økúk{
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 H
2
SO

4
Lkwt 1000 d økúk{ ÿkðý = 11.5 {ku÷

 11.5 × 98 økúk{ = 1127 økúk{
 ÃkkýeLkwt Ë¤ = (1000 d – 1127)  økúk{

 {ku÷kr÷xe= 11.5
1000 d 1127- ×1000=94.5 m

yÚkðk
15500 = 94.5 × 1000 d – 94.5 × 1127

yÚkðk
94500 d = 11500 + 106501.5 = 118001.5

 d =
118001.5

94500
 = 1.2487 økúk{ r÷xhu–1

11. {ku÷krhxe  (M) =
lit

W
M.W. V  =

5.85

58.5 0.5
= 0.2 M

12. zurMk{ku÷h ÿkðý yux÷u fu 0.1 M

nðu, {ku÷krhxe =
{ku÷

fË r÷xh{kt

= W
200

 ×
1

100
 × 1000 = 0.1

 0.1 = W
20
 W = 2 økúk{

13. 20 % FeCl
3

ÿkðý yux÷u fu 100 økúk{ ÿkðý 20 økúk{
FeCl

3
Ähkðu Au.

 100 økúk{ ÿkðýLkwt fË =
100

1.1
 = 90.91 r{r÷

nðu, 20 økúk{ FeCl
3
Lkk {ku÷ =

20

162
 = 0.1234 {ku÷

 ÿkðýLke {ku÷h Mkktÿíkk =
0.1234

90.91
 × 1000

= 1.357 M

14. PPm =
ÿkÔÞLkwt ðsLk (r{r÷økúk{)

ÿkðýLkwt Ë¤ (rføkúk)
 × 106

= 3

0.025

10
 × 106 = 25 PPm

15. 2 r÷xh ÿkðý = 2000 r{r÷ ÿkðý

% W
V

=
100    ÿkÔÞLkwt ðsLk (økúk{)

ÿkÔÞLkwt fË (r{r÷)

      5 = 100    ÿkÔÞ (¾ktz)Lkwt ðsLk
2000

 ÿkÔÞ (¾ktz)Lkwt ðsLk =
5 2000

100


 = 100 økúk{

16. r{r÷{ku÷ = 500 × 0.2 = 100

 {tË ÿkðýLke {ku÷krhxe =
100

700
 = 0.1428 M

17. {ku÷krhxe = ÿkðýLkwt fË r÷xh{kt
ÿkÔÞ k {ku÷Lk

=
120 1.15

60 1120


  × 1000 = 2.05 M

18.
Lkku{kor÷xe
{ku÷krhxe  =

ykÂÛðÞ Ë¤
íkwÕÞ Ë¤  = n

2N HCl {kxu 4N H
2
SO

4
{kxu

M = N E.W.
M.W.
 M = N E.W.

M.W.


=
2 36.5

36.5


=

4 49

98



= 2 M = 2 M

21. hkWÕxLkk rLkÞ{ {wsçk,
P = Po

A
.X

A
 + Po

B
.X

B

UR = QY.VU + VW.QU

 UR – QY.VU = VW.QU

22. Y
A
 = 0.4 yLku P

A
 = 400 r{r{

nðu, P
A
 = Pfw÷

. Y
A

 400 = Pfw÷X0.4

 Pfw÷ = 400/0.4

 Pfw÷ = 1000 r{r{
 P

B
 = 1000 – 400 = 600 r{r{

23. çkuÂLÍLkLkwt ykÂÛðÞË¤ = 78 økúk{ {ku÷–1

xkuÕÞwRLkLkwt ykÂÛðÞË¤ = 92 økúk{ {ku÷–1

çkuÂLÍLkLkk {ku÷ = 7.8

78
 = 0.1 {ku÷

çkk
»Ãk

Ëç
kký

{ku÷-ytþ

Y

Q

W
R

S

T

U
V
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xkuÕÞwRLkLkk {ku÷ = 180

92
 = 1.956 {ku÷

 ÿkðýLkk fw÷ {ku÷ = 0.1+1.956 = 2.056 {ku÷

 çkuÂLÍLkLkk {ku÷ytþ (X
1
) =

0.1

2.056
 = 0.0486

 xkuÕÞwRLkLkk {ku÷ytþ (X
2
) =

1.956

2.056
 = 0.9514

 P
1

0 = 0.9 çkkh, P
2

0 = 0.85 çkkh
Pfw÷ çkk»ÃkËçkký = P

2
0 + (P

1
0 – P

2
0) × X

1
= 0.85 + (0.9 – 0.85) × 0.0486
= 0.85 + 0.00243
= 0.8524 çkkh

24. ykf]rík ÃkhÚke, ALkk {ku÷ytþ P0
A
 = 60 r{r{

BLkk {ku÷ytþ P0
A
 = 80 r{r{

nðu, P fw÷ çkk»Ãk Ëçkký = P0
A
.X

A
 + P0

B
.X

B

= 60 ×
1

4
 
    + 80 ×

3

4
 
  

= 15 + 60 = 15 r{r{
25. hkWÕxLkk rLkÞ{ {wsçk,

o
1 1 2

o
11

P P n

nP

-
=


1

0.5
143 P 65

143 158
154

-
=    P

1
 = 141.93 r{r{

26. Äkhku fu, ÿkðý{kt X
A
 = x yLku X

B
 = 2x

yLku P
A

o = P yLku P
B

o = 2P

 P
A
 = X × P yLku P

B
 = 2x × 2P = 4x × P

 Pfw÷ = 5xP

 çkk»Ãk ÂMÚkrík{kt {ku÷ ytþ

Y
A
 =

PA

Pfw÷
 =

p

p

x

5x  =
1

5
 = 0.2

27. çkk»Ãkþe÷ ÃkËkÚkkuo {kxuLkk hkWÕxLkk rLkÞ{ {wsçk
Pfw÷ = P

A
o.X

A
 + P

B
o.X

B

 290 = 200 × 0.4 + P
B

o × 0.6

 P
B

o = 350 r{r{
28. hkWÕxLkk rLkÞ{ {wsçk,

o
1 1 2

1 1

P P n

P n

-
= ßÞkt, P

1
o  = 0.850 çkkh

  P
1
 = 0.845 çkkh



2
o

1 1 2
o

11
1

W

P P M

WP
M

-
=

ßÞkt,W
2
 = ÿkÔÞLkwt ðsLk = 0.5 økúk{

W
1
 = ÿkðf (çkuÂLÍLk)Lkwt ðsLk = 39.0 økúk{

M
1
 = çkuÂLÍLkLkwt ykÂÛðÞË¤ = 78u

M
2
 = (?)


2

0.5
M0.850 0.845

0.850 39
78

- =

 M
2
 = 170 økúk{

30. hkWÕxLkk rLkÞ{ {wsçk,
o

1 1
o

1

P P

P

-
 =

A

A

W

M  ×
B

B

M

W

nðu, çkk»Ãk-Ëçkký{kt Úkíkk ½xkzk yLkwMkkh,
o

1 1
o

1

P P

P

-
 =

10

100


10

100
 =

x
60

180
18


1

10
 =

x
60
10

 x = 60 økúk{ {ku÷–1

31. P = P
A
X

A
 + P

B
X

B

   = P
A
X

A
 + P

B
 (1 – X

A
)

= P
A
X

A
+ P

B
 – P

B
X

A

   = P
B
 + X

A
 (P

A
 – P

B
)

32. hkWÕxLkk rLkÞ{ {wsçk,
o

1 1
o

1

P P

P

-
 =

2

1

n

n

• nðu,  4 % W/W ÞqrhÞkLkwt ÿkðý yux÷u 4 økúk{
ÞqrhÞk yLku 96 økúk{ Ãkkýe íkÚkk P

1
o = 0.025 çkkh

n
1
 =

1

1

W

M  =
96

18
 = 5.33 {ku÷

n
2
 = 2

2

W

M  =
4

60
 0.0667 {ku÷



810

• hkWÕxLkk rLkÞ{Lkk Mkqºk{kt ®f{íkku {qfíkkt,

10.025 P

0.025

-
 =

0.0667

5.33

0.025 – P
1
 =

0.0667 0.025

5.33



0.025 – P
1
 = 0.000313

 P
1
 = 0.025 – 0.000313

 P
1
 = 0.02469 çkkh

33. çkk»Ãk Ëçkký{kt Úkíkku MkkÃkuûk ½xkzku
= ÿkðý{ktLkk ÿkÔÞLkk {ku÷ytþ

 2

1 2

n

n n+  = 0.0125 ßÞkt n
2
 = {ku÷krhxe

1 2

2

n n

n

+
 =

1

0.0125
n

2
 =

1000

18

 1 2

2

n n

n

+
 = 80    = 55.55 {ku÷

 1

2

n

n  + 1 = 80

 1

2

n

n  = 79 yÚkðk n
2
 = 1n

79
 =

55.55

79
 = 0.70

yk{, {ku÷kr÷xe (n
2
) = 0.70 M

34. Pçkk»ÃkËçkký = 80 xkoh yLku Qçkk»ÃkËçkký = 60 xkoh
 Pfw÷ çkk»ÃkËçkký= [Pçkk»ÃkËçkký × Xp] + [Qçkk»ÃkËçkký × X

Q
]

=
3 2

80  + 60
5 5

          
= [16 × 3] + [12 × 2]
= 48 + 24

= 72 xkoh
35. RÚkuLkku÷{kt yurMkxkuLkLkwt ÿkðý hkWÕxLkk rLkÞ{Úke ÄLk

rð[÷Lk Ëþkoðu Au. fkhý fu RÚkuLkku÷Lkk yýwyku «çk¤
nkRzÙkusLkçktÄÚke òuzkÞu÷k nkuÞ Au. Ãkhtíkw ßÞkhu yurMkxkuLk
W{uhðk{kt ykðu Au íÞkhu yýwyku nkRzÙkusLkçktÄkuLku íkkuzu
Au yLku RÚkuLkku÷ ðÄkhu çkk»Ãkþe÷ çkLku Au. íkuÚke íkuLkwt
çkk»ÃkËçkký ðÄu Au.

38. õ÷kuhkuVku{o yLku yurMkxkuLk rçkLkykËþo ÿkðý çkLkkðu Au,
fu su{kt nkRzÙkusLkçktÄ h[kðkÚke A – B ykf»kof
yktíkhr¢Þk A – A yLku B – BLke Mkh¾k{ýe{kt ðÄw
nkuÞ Au. Ãkrhýk{u yk ÿkðý hkWÕxLkk rLkÞ{Úke Éý
rð[÷Lk Ëþkoðuu Au.

yux÷u fu V
mix

 = –Ve (Éý) H
mix

 – Ve
 ÿkðýLkwt fw÷ fË = < (30 + 50) r{r÷

= < 80 r{r÷
50. çÞwxkR÷ ykÕfkunkì÷ (C

4
H

9
OH) íkÚkk H

2
O (Ãkkýe)

ðå[u nkRzÙkusLk çktÄ h[kíkku nkuðkÚke,
52. nuLkúeLkk rLkÞ{ {wsçk, PH

2
S = K

H
.XH

2
S

 XH
2
S  = 2H S

H

P

K =
8

4

3 10

5.6 10








= 0.5357 × 10–4

= 5.357 × 10–5

1 r÷xh Ãkkýe = 1000 r{r÷ Ãkkýe = 1000 økúk{ Ãkkýe
( ÃkkýeLke ½Lkíkk = 1 økúk{ r{r÷–1)

ÃkkýeLkk {ku÷ (n
1
) =

1000

18
 = 55.55 {ku÷

XH
2
S =

2

1 2

n

n n

 XH
2
S =

2

2 55.55

n

n 

 5.357 × 10–5 = 2

55.55

n

 n
2
 = 5.357 × 10–5 × 55.55

n
2
 = 297.58 × 10–5 {ku÷

n
2
 = 2.9798 r{r÷ {ku÷

55. PN
2
 = K

H
.XN

2

 XN
2
 = 5

1

10
 × 0.8 × 5

= 4 × 10–5 yuf {ku÷{kt ÿkÔÞíkk
 10 {ku÷{kt ÿkÔÞíkk = 4 × 10–4

56. nuLkúeLkk rLkÞ{Lkku y[¤ktf (K
H
)Lkwt {qÕÞ ½xu íku{ ÿkÔÞíkk

ðÄu Au. ynª ykÃku÷k ðkÞwyku{ktÚke CO
2
 ðkÞw MkkiÚke

ðÄw ÍzÃkÚke Ãkkýe{kt ÿkÔÞ ÚkkÞ Au. ykÚke, CO
2
 ðkÞwLkwt

K
H
Lkwt {qÕÞ MkkiÚke ykuAwt nþu.

57. P
O2

=
1

5
×1 × 0.2 çkkh, P

N2
=

4

5
 × 1 = 0.8 çkkh

nðu, P
O2

= K
H(O2)

·  X
O2

yÚkðk X
O2

 =
2

2

O

H(O )

P

K

P
N2

= K
H(N2)

·  X
N2

yÚkðk X
N2

 =
2

2

N

H(N )

P

K


2 2 2

2 2 2

HO O (N )

N N H(O )

KX P

X P K
 


