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jlk;u'kkL=k dk ifjp; dk gy 
(Solutions of Introduction to Chemistry) 

 

EXERCISE 
 

Hkkx - I 
 

1. 1010 nkuksa dks forfjr djus esa yxk le; = 1s;  

  6.022  1023 nkuksa dks forfjr djus esa yxk le; = 
23

10

1(s) 6.02 10

10

 
= 

136.02 10

60 60 24 365



  
o"kZ  

   = 1.9  106 o"kZ  
 

2. ijek.kqvksa dh la[;k = eksy × Na 

 1 = 
x

238
× Na (x ;wjsfu;e dk Hkkj gSa)  

 x =
238

6
 × 10–23 

 x = 3.95 × 10–22   
 

3. eksy C = 
23

23

12.044 10

6.022 10




 = 2. 

 Hkkj = 2 × 12 = 24 xzke  
 

4. Si dk nzO;eku = eksy × ijek.kq nzO;eku  

  = 35 × 28 = 980 xzke  
 

8. ge tkurs gS fd] 1 amu = 
1

12
 × ,d  12C ijek.kq dk Hkkj 

 ;k ,d  12C ijek.kq dk Hkkj = 12 amu (C dk ijek.kq Hkkj = 12 amu). 

 blh çdkj] He dk ijek.kq Hkkj 4 amu gSA 

 ,d  He ijek.kq dk Hkkj = 4 amu. 

 vr%] He ds 100 amu esa ijek.kqvksa dh la[;k = 
100

4
 = 25.  

 

9. 1 yhVj Hg /kkrq 

 vk;ru =  1000 ml 

 d =  
m

v
  nzO;eku = d × V = 13.6 × 1000 

 Hg /kkrq ds fy, eksyksa dh la[;k = 
13.6 1000

200


 = 68 mol  

 

10. 35Cl dh vkaf'kd ek=kk = 0.75, eksyj Hkkj = 35.0 

 37Cl dh vkaf'kd ek=kk = 0.25, eksyj Hkkj = 37.0 

  vkSlr ijek.kq Hkkj = (0.75) (35.0 amu) + (0.25) (37.0 amu) = 35.5  
 

11. ekuk fd 26Mg dk eksy %, x gSA  

 
(21 x)25 x(26) 79(24)

100

  
 = 24.31 

  x = 10%  
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12. v.kqvksa dh la[;k = eksy × Na = 
16

16
 × Na  

 Na = 6.02 × 1023  
 

13. 18 xzke esa] v.kqvksa dh la[;k = NA  

 blfy, 0.09 xzke esa v.kqvksa dh la[;k = AN

18
 × 0.09  =  AN

2 100
 = 3.01 × 1021  

 

14. ekuk ,d çkn'kZ esa C2H6 v.kqvksa dh la[;k n gSA fn;k gS] C2H6 dk nzO;eku = CH4 ds 107 v.kqvksa dk nzO;eku 

 
n

Av.constant
 × C2H6 dk vkf.od nzO;eku =

710

Av.constant
× CH4  dk vkf.od nzO;eku  

 
n 30

Av.constant


 =  

710 16

Av.constant


 = 5.34 × 106.  

 

16. eksy CaCO3 = 
no. of molecules

Av. cons.
 = 

23

23

6.022 10

6.022 10




 = 1 

 Hkkj CaCO3 = 1 × 100 = 100 g. 
 

17. dqy eksy CO2 = 
wt. in g

mol. wt.
=

0.2

44
  = 0.00454. 

 gVk;sa x;s eksy = 
21

23

10

6.022 10
 = 0.00166. 

 'ks"k eksy CO2 = 0.00454 – 0.00166 = 0.00288.  
 

18. (a) H2SO4
 ds eksy = 

nzO;eku

vkf.od nzO;eku
 = 

196

98
 = 2. 

 1 v.kq H2SO4 esa gkbMªkstu ds 2 ijek.kq] lYQj dk 1 ijek.kq rFkk vkWDlhtu ds 4 ijek.kq gSA 

 vr: H = 4NA  ijek.kq, S =  2NA ijek.kq, O = 8NA ijek.kq 

 (b) H2SO4 ds v.kq = 
196

98
 = 2. 

 vr% H = 4 ijek.kq, S = 2 ijek.kq, O = 8 ijek.kq. 

 (c) H2S2O8 ds 5 v.kqvksa esa  

 H = 10NA ijek.kq, S = 10NA ijek.kq, O = 40 NA ijek.kq 

 (d) H2S2O6 ds 3 v.kqvksa esa  

 H = 6 ijek.kq, S = 6 ijek.kq, O = 18 ijek.kq  
 

19. 10 eksy NH3 esa gkbMªkstu ijek.kq ds eksy = 10 × 3 

 5 eksy H2SO4 esa gkbMªkstu ijek.kq ds eksy = 10 

 gkbMªkstu ijek.kq ds eksy = 40 

 H2 ds eksy = 20 

 vr% H2 ds v.kqvksa dh la[;k = 20NA  
 

20. ijek.kqvksa dh la[;k = 3 × 11 × NA  

  blfy, cuk;s x;s O3 v.kqvksa dh la[;k = 11 NA.  
 

21. eksyj Hkkj = 
78 28 21 32 0.9 40 0.1 44

78 21 0.9 0.1

      

  
= 28.964. 

 (N2 = 28, O2 = 32, Ar = 40 rFkk CO2 = 44)  
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22. vkn'kZ xSl lehdj.k ds vuqlkj, pV = nRT. In SI sytem the parameters of the gas are: 

 Pressure = p x 1000 (Pa);      Volume = V x 10-6 (m3); Temperature = t + 273 (K); moles = w/32 

 Therefore, R = 
32pV

1000 w (t 273)  
 

 

23. PV = nRT, N = n × NA    
 

24. PV = nRT,  
 n = W/M 16 AMU 
 

25. nkc = 7.6 × 10–10 mm 

     = 0.76 × 10–10 cm  

   
–100.76 10

76


  = atm (1 atom = 76 cm) = 10–12 atm. 

 vk;ru = 1 litre, R = 0.0821 lit. atm/K/mole, rki = 273 K. 

 ge tkurs gS] pV = nRT or n = 
pV

RT
 

  n = 
–1210 1

0.082 273




 = 0.44 × 10–13. 

 v.kqvksa dh la[;k = = 0.44 × 10–13 × 6.022 × 1023 = 2.65 × 1010.  
 

Hkkx - II  
 

1. rRo ds lHkh ijek.kq ,d leku gksrs gSaA  
 

4. eksy =
nzO; eku

ijek.kq Hkkj
 =

46

23
 = 2 eksy  

 

6. 4 g He = NA atoms 
 

7.  A B 

 ijekf.o; nzO;eku 40 80 

 fn;k x;k Hkkj x xzke 2x xzke 

 eksy dh la[;k 
x

40
 

2x

80
 

 ijek.kq dh la[;k 
x

40
 × NA 

x

40
× NA  

 ysfdu iz'u ds vuqlkj = 
x

40
× NA = y  

 

8. ,Y;qfefu;e ds eksy = 
54

27
= 2 eksy  

 Al o Mg ds fy, ijek.kqvksa dh la[;k leku nh xbZ gSA vr% eksy Hkh leku jgsxsaA 

  eSXuhf'k;e dk nzO;eku = 2 × 24 = 48 g.  
 

9. 558.5 g Fe =
558.5

55.85
 mole Fe = 10 mole Fe = 2 × 5 mole C = 2 × 

60

12
mole C  

 

11. 12 xzke 6C12 j[krk gS % 6NA bysDVªkWu] 6 NA U;wVªkWuA  
 

12. MX = 2 × 12 = 24  

 MY = XM

0.3
 = 80. 
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13. 1 xzke vk;u = 1 eksy 

 1 eksy Al3+ ij vkos'k = 3 × e (NA)  
 

14. 6C14 esa izksVkWu dh la[;k = 6 ; 

 6C14 esa U;wVªkWu dh la[;k = 8 ; 

 fn;s vuqlkj 6C14 dk u;k ijek.oh; nzO;eku = 12 + 4 = 16 

 (U;wVªkWu o izksVksu dh rqyuk esa bySDVªkWu dk nzO;eku ux.; fy;k tkrk gSA) 

 nzO;eku esa % of̀) = 
16 14

14


 × 100 = 14.28  

 

15. 12 g dkcZu esa C –14 dk Hkkj = 
2 12

100


 

 C-14 ijek.kqvksa dh la[;k = 
2 12 N

100 14

 


 = 1.032 × 1022  

 

17. 114.8 = 115 × 0.95 + M × 0.05   
 M = 111  

 

19. 17 g NH3 = NA molecules 
 

21. C60H22 dk xzke eksy Hkkj = 742 gm 

 vFkkZr]  6.023 × 1023 v.kq dk Hkkj  = 742 

 blfy, 1 v.kq dk Hkkj = 
23

742

6.023 10
= 1.24 × 10–21 xzke.  

 

22. Number of electrons = 
1.8 10

18


 × NA 

 

23. 1 mole P4 = N molecules of P4 = 4 N atoms of P4. 
 

24. (NH4)3PO4 esa 

  
H

O

ijek.kq d s eksy

ijek.kq d s eksy
= 

12

4
 

 ‘O’ ijek.kq ds eksy =
4

12
(H ijek.kq ds eksy) = 

1

3
(3.18) = 1.06.  

 

25. (B) 1 Torr = 1 mm. 
 

27. This is the required relation in Centigrade and Fahrenheit scales.(uksV~l ns[ksaA)
 

28. 
F 32 C

9 5


  

 ekuk rki, t gSA  

  t – 32 = 
9t

5
 or   t = –40  

 

30. R = 2 can K–1 mol–1 = 8.314 JK–1 mol–1 = 8.314 × 107 erg K–1 mol–1 = 0.0821 litre atm K–1 mol–1.   
 

31. Follow answer 1 in SI units. 
 

33. P × 44.8 = 2 × 0.0821 × 540.  P = 1.98 atm. 
 

34. eksyj vk;ru, RT/P.  
 

37.       H2 : He : O2 : O3 

 v.kqvksa dh dqy la[;k dk vuqikr =   1 : 1 : 1 : 1 

 blfy, ijek.kqvksa dh dqy la[;k dk vuqikr = 2 : 1 : 2 : 3  
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38. vkoksxkWnzks ifjdYiuk dk dFku gS  
 

39. xSl dk v.kqHkkj gksxk = 
16 22.4

5.6


 = 64 xzke  

 32 + 16x = 64 
 x = 2 
 

40. 
2

1 STP

1 O STP

yhVj xSl dk nzO;eku ij

yhVj  dk nzO;eku ij
 =

2O

xSl dk vkf.od nzO;eku

dk vkf.od nzO;eku
  

 2.22 = 
M

32
 

 M = 71.  
 

43. 1 e– dk Hkkj 9.108 × 10–21 kg  = e– ds 
A

1

N
 eksy gksrk gSA  

 blfy, 1e– dk Hkkj 1 kg  = 
31

A

1 1

N9.108 10



 = 

31 23

1

9.108 10 6.023 10  
 = 

810

9.108 6.023
.   

 

44. Fe ds 560 xzke esa eksyksa dh la[;k = 
560g

56g
 = 10 eksy 

 N ds 70 xzke 

 14 xzke = N dk 1 eksy ijek.kq 

 70 xzke = N ds 5 eksy ijek.kq  

 20 xzke H = H ds 20 eksy ijek.kq  
 

45. (A) C ds eksy = 24/12 = 2, blfy, ijek.kqvksa dh la[;k = 2NA  

 (B) Fe ds eksy = 56/56 = 1, blfy, ijek.kqvksa dh la[;k = NA   

 (C) Al ds eksy = 27/27 = 1, blfy, ijek.kqvksa dh la[;k = NA  

 (D) Fe ds eksy = 108/108 = 1, blfy, ijek.kqvksa dh la[;k = NA  

 

46. inkFkZ ds ,d eksy dk nzO;eku vifjofrZr jgrk gSA  
 

47. 8 eksy O ijek.kq mifLFkr gS = 1 eksy Mg3(PO4)2 esa 

 vr%, 0.25 eksy O ijek.kq gS = 
1

8
× 0.25 = 3.125 × 10–2 eksy Mg3(PO4)2 esaA  

 

48. 54Fe  5% 

 56Fe  90% 

 57Fe  5% 

 vkSlr ijek.kq nzO;eku = x1A1 + x2A2 + x3A3 = 54 × 0.05 + 56 × 0.9 + 57 × 0.05 = 55.95  
 

51. bysDVªkWuksa dh la[;k = H ds eksy × 1 = O ds eksy × 8 = C ds eksy × 6 = N ds eksy × 7  
 

52. Refer Notes. 
 

53. nkc leku jgsxk tc V/T fu;r jgsxkA  
 

60. eksy dk % = 
avg 1

2 1

M M

M M




× 100 dks iz;qDr dj  

 nzO;eku dk % = eksy dk % × 2M

M
vkSlr 
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